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ABSTRACT 

 

 

Historically, science education research has promoted that learning science occurs 

through direct physical experiences.  In recent years, the need for best practices and student 

motivation have been highlighted in STEM research findings.  In response to the instructional 

challenges in STEM education, the National Research Council has provided guidelines for 

improving STEM literacy through best practices in science and mathematics instruction.  A 

baseline qualitative ethnographic case study of the effect of instructional practices on a science 

classroom was an opportunity to understand how a teacher and students work together to learn in 

an International Baccalaureate life science course.  

This study was approached through an interpretivist lens with the assumption that 

learning science is socially constructed.  The following were the research questions: 1.) How 

does the teacher implement science instruction strategies in the classroom? 2.)  In what ways are 

students engaged in the classroom? 3.) How are science concepts communicated in the 

classroom?  The total 35 participants included a high school science teacher and two classes of 

11th grade students in the International Baccalaureate program.  Using exploratory qualitative 

methods of research, data was collected from field notes and transcripts from a series of 

classroom observations, a single one-on-one interview with the teacher and two focus groups 

with students from each of the two classes. 

Three themes emerged from text coded using initial and process coding with the 

computer assisted qualitative data analysis software, MAXQDA.  The themes were: 1.) Physical 

Forms of Communication Play Key Role in Instructional Strategy, 2.) Science Learning Occurs 
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in Casual Environment Full of Distractions, and 3.) Teacher Persona Plays Vital Role in 

Classroom Culture.  The findings provided insight into the teacher’s role on students’ motivation 

to learn science.   

 The recommendation for STEM programs and new curriculum is a holistic and 

sustainable model for development and implementation.  This approach brings together the 

researcher and practitioner to design effective and specific programs tailored to student needs.  

The implication of using an effective team model to plan and coordinate individualized STEM 

initiatives is a long-term commitment to overall STEM literacy, thereby fostering increased 

access to STEM careers for all learners. 
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CHAPTER I 

INTRODUCTION 

As part of a national conversation in the United States (U.S.), authentic and purposeful 

standards of teaching and learning have been recognized by all levels of education policy makers 

as valuable underpinnings of Science, Technology, Engineering, and Mathematics (STEM) 

curriculum (Educational Policy Improvement Center, 2009; National Research Center, 1996, 

2010, 2011, 2012, 2013).  In the U.S., an educational initiative called STEM (Science, 

Technology, Engineering, and Mathematics) education has become a hallmark for leading 

revisions to teaching and learning standards for science and mathematics related content as well 

as professional development and preservice programs to better prepare teachers in the field of 

science education to be more authentic and purposeful when approaching teaching and learning 

(Chiapetta & Koballa, 2010; Luft, Bell, & Gess-Newsome, 2008; Next Generation Science 

Standards Lead States, 2013; NRC, 1996; National Science Teachers Association, 2002).  In 

other words, national standards for science have been developed and promoted nationwide in 

order to improve STEM literacy through reformations in curriculum.   

Traditional teaching strategies in science classrooms have leaned heavily towards 

teacher-centered instruction in which the teacher teaches and the student listens, and this model 

has been challenged with national guidelines for teaching science (Chiapetta, 2008; Chiapetta & 

Koballa, 2010; Koch, 2010).  However, developers of current science education initiatives are 

promoting contemporary practices emphasizing student-centered activities using strategies of 

inquiry and experiential learning in which the student is doing as well as listening (Abrams, 

Southerland, & Silva, 2008; Chiappetta, 2008; Hodson, 1988; Luft et al., 2008; NRC, 2012; 

Rutherford & Ahlgren, 1990; Windschitl, 2008).  In other words, the teacher minimizes the 
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traditional role of leading the activities and giving information to provide opportunity for 

students to work collectively to learn through experiences.  In order to shift perception about 

teaching science, National Science Education Standards were developed to provide educators 

guidelines for preparing the teacher, instruction, and learner for successful science literacy 

(NRC, 1996).  These standards provided the groundwork for guiding pedagogical practices to 

prepare science teachers and to teach science content.  The current and most innovative approach 

to national science standards are referred to as Next Generation Science Standards (NGSS Lead 

States, 2013; NRC, 2012).  These current standards, referred to as STEM standards, include 

conceptual maps as part of a framework in STEM education with clear expectations for science 

and engineering practices, disciplinary core ideas, and crosscutting concepts to aid teachers and 

education policy makers to more effectively implement STEM education.    

Continued efforts have been made to improve access to math and science education for 

all students while also improving the learning experiences that engage young learners to improve 

literacy in these areas (Hong & Lin, 2011; Koballa, 2011; Koballa & Crawley, 1985; Lynch, 

2000; Mayers & Koballa, 2013; Minger & Simpson, 2006; Naiz, 2011; NRC, 2010, 2012; 

Rutherford & Ahlgren, 1990; Smith & Scharman, 1999). The modern standards for STEM 

education include using varied teaching strategies with purposeful science information in an 

authentic learning environment, for example the incorporation of project and community based 

learning (Barmby, Kind, & Jones, 2008; NGSS Lead States, 2013; NRC, 1996, 2012).  In other 

words, modern educational reformers of traditional science education standards seek to promote 

teaching practices and learning environments in science education that will influence affective 

science literacy for all learners through varied instructional strategies and practices in the 

classroom.  
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STEM education is an example of a leading U.S. model in science and mathematics 

education in which advocates encourage instructional practices that provide for learning through 

constructive processes (NRC, 2012; NSTA, 2015).   However, a concern of some researchers in 

science education suggest that not only in the U.S., but globally, teachers who teach science 

education may lack adequate knowledge of the nature of science and therefore lack the 

fundamental skills to effectively teach science (Niaz, 2011).  Teachers may limit their 

instructional practices to empirical and investigative epistemology, thereby narrowing the access 

to the broader epistemology of nature of science for young learners.  This qualitative 

ethnographic case study provided an opportunity to collect data from observations of a science 

teacher's classroom as well as feedback based on a one-on-one interview with the teacher and a 

focus group with the students that revealed the expectations and perspectives of learning science, 

from both the teacher and the students, as they engaged in the classroom as a culture.  As a 

result, the data revealed phenomena unique to this particular science-learning environment that 

could potentially inform STEM education research in the continued effort to increase 

understanding of the benefits of best practices for science classrooms to promote the goals of 

STEM initiatives, both nationally and locally. 

A committee formed by the National Research Council (NRC, 2011) identified three 

significant goals to improving STEM education effectiveness in the United States (U.S.) 

education.  According this same report, national studies report a need to address the importance 

of preparing students in the U.S. for STEM careers.  In a national study, 75% of eighth graders in 

the U.S. do not demonstrate effective skills in mathematics for their grade level (NRC, 2011).  

As a result, NRC (2011) provided a framework for teachers and education policy makers from 
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the national to the local levels of education to improve STEM education effectiveness in the 

United States (U.S.) education system.    

The NRC (2011) identified goals and criteria for STEM school success.  The three goals 

to STEM school success were:  

1. Expand the number of students who ultimately pursue advanced degrees and careers in  

 STEM fields and broaden the participation of women and minorities in those fields.  

2. Expand the STEM-capable workforce and broaden the participation of women and  

 minorities in that workforce.   

3. Increase STEM literacy for all students, including those who do not pursue STEM- 

 related careers or additional study in the STEM disciplines.   

NRC (2011) identified the key factors necessary to make these goals happen in U.S. K-12 

education through effective progress in developing common standards and curriculum, better 

preparing teachers, development of more effective and relevant assessment tools, adequate 

instruction time, and accessibility of education for all students.   

The NRC (2013) followed up this initial report with a second one for the U.S. federal 

government that was a collaborative effort by the National Academy of Sciences, the National 

Academy of Engineering, and the Institute of Medicine.  This report listed and described a 

framework of methods to identify needs in research and data to effectively monitor progress in 

K-12 STEM education on a local level by education administrators and policy makers.  The 

report included 14 indicators (see Appendix A) that federal agencies and school systems could 

use in order to monitor progress in K-12 STEM educational systems.  The following guidelines 

are provided for monitoring and reporting capabilities of federal agencies when using the 

indicators as a framework:  
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 Assess progress in prior STEM education recommendations made by the NRS. 

 Measure implementation of STEM education initiatives through student knowledge, 

interest, and participation.  

 Track investments at the federal, state, and local levels.  

 Access information related to professional capabilities of teachers and principals.  

 Manage federal investment with STEM education initiatives effectively.   

 The outcome of a more coordinated effort to monitor and report using these indicators 

encourages a more concentrated effort to make more informed decisions when designing and 

implementing STEM educational initiatives throughout the nation.   

According to NRC (2013), the challenge to the successful monitoring and reporting of 

national STEM education implementation is the diversity of expectations and goals of each state 

that becomes even more unique at the district levels.  The 14 key indicators identified by NRC 

(2013) [website] provide a suggested framework that can guide research and data collection to 

more effectively monitor progress at any level of successful STEM school implementation in the 

U.S., thereby, contributing to the national educational data collective.   

Additionally, NRC (2013) suggested that new forms of data collection could be highlighted 

to enhance existing traditional monitoring strategies.  From the report, the NRC (2013) observed 

that national education is not standardized into common elements, but diversified based on state 

initiatives, which makes it difficult to gather large scale data for monitoring progress in 

nationwide STEM education implementation.  Furthermore, the NRC (2013) recommended 

using these key indicators to collect data in schooling (learning process) in place of the 

traditional information collected about schools (statistical data related to personnel and 

enrollment).  In other words, valuing data not traditionally included, such as information 
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gathered from surveys with enrollment data, achievement scores, and district reports of 

designated outcomes.  The recommendation to include these 14 indicators stems from the goals 

and criteria outlined in NRC (2011), in which one of the criteria requests ways of measuring 

success in STEM schools include factors, such as motivation, self-efficacy, and creativity.  This 

recommendation considers practices within the classroom setting that include instruction and 

learning strategies that could be observed more closely in order to monitor and improve STEM 

education at a national and local levels.    

According to research, teaching in an elementary or secondary classroom involves a series 

of instructional practices in which the teacher transitions routinely along a continuum, 

incorporating levels of expository to guided inquiry and free discovery providing varied 

experiences in learning for students to access content literacy (Freiberg & Driscoll, 2005; D. J. 

Martin, 1997).  In science classrooms, inquiry is a teaching methodology that provides varied 

opportunities for students to move from passive to active learners, engaging authentically with 

the new and previously gained knowledge (Chiappetta & Koballa, 2010; Koch; 2010; D. J. 

Martin, 1997).  Students are able to understand the information from a learning experience 

because of the active process of learning.  According to Frieberg and Driscoll (2005), a 

constructivist classroom allows for students to build knowledge through experiences such as 

touch, sound, taste, and hearing.  Frieberg and Driscoll (2005) suggested three important aspects 

to be considered in a learning environment: value of ideas constructed by students, active 

engagement in higher order questioning strategies as the students are learning, and emphasis on 

student thinking rather than rote responses from memorization strategies.  In other words, the 

best conditions for learning include active interaction with the world around the learner for 

meaningful understanding of the information.    
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In another report provided by the NRC (2010), instructional practices that engage learners 

through effective scientific inquiry are essential for all students to y learn science successfully.  

Several recommendations made by NRC (2010) include students engaging in scientific inquiry 

while being guided by teachers who have, at the minimum, a basic familiarity with the content 

and are prepared to incorporate dynamic teaching practices and properly scaffold science 

learning expectations for the appropriate age group. An educator who has a foundation in content 

and is prepared with effective teaching strategies is capable of providing students with valuable 

learning experiences in understanding science and gaining strong scientific literacy.  

This qualitative ethnographic case study included multiple methods of qualitative inquiry 

to explore teaching practices and learning experiences in a single high school science classroom.  

Science education, as a field of education, relies on strategies of scientific inquiry to teach 

knowledge and skills of science content.   Based on the words and actions of key informants, this 

study was able to look at the instructional strategies that motivated this culture to learn science.   

Statement of the Problem 

Influenced by historical texts and guided by recent reports, improving student 

achievement in STEM education is being promoted on a national level and influencing state 

policy makers’ decisions to address a rising concern for low performance of students national 

wide in mathematics and science curriculum (NRC, 2012; NSB, 2002).  From recent studies, 

three were chosen that highlighted the significance of teacher influence on instructional 

strategies and response of students from K-12 science lessons (Banilower, Smith, Weiss, 

Malzahn, Campbell, & Weis, 2013; Weiss, Banilower, McMahon, & Smith, 2001; Weiss, Pasley, 

Smith, Banilower, & Heck, 2003).   The 2000 National Survey of Science and Mathematics 

Education was a study that gathered data from 5,765 science and mathematics teachers and was 
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later followed by a 2012 survey of 7,752 teachers (Weis et al., 2001; Banilower et al., 2013).  

Some of the results from the 2000 study highlighted feelings of teachers about their 

qualifications.  Teachers who felt they were very well qualified to teach life or physical science 

ranged from 14% to 28%.  In the 2012 survey, 39% of elementary science teachers felt they were 

“very well prepared to teach science” (Banilower et al., 2013, p. 23).  This was slightly higher 

than the 2001 report.  As for secondary teachers, for example biology and life science, the range 

was 52% to 68 % who felt they were very well prepared to teach the subject (Banilower et al., 

2013).  In the 2001 report, 27 % of elementary teachers confirmed they did not feel they were 

well qualified, and in the 2013 report, the average elementary teacher was reported as feeling 

least prepared in four areas, life and earth science were 4%, physical science was 8%, and 

engineering was the most significant at 73%.  As for secondary science teachers, these teachers 

were asked which subject they felt most prepared to teach, and 19% reported feeling confidence 

in teaching physics, while 83% reported feeling well prepared to teach basic chemistry concepts, 

such as those related to the elements, compounds, and mixtures (Banilower et al., 2013).  Overall, 

the elementary teachers represented groups in both studies that were not overly confident in the 

ability to teach all subjects in science, least in engineering.  Less secondary teachers reported 

confidence in teaching physics, which tends to be more engineering related in content.   

As a follow up study to the 2001 report of the 2000 National Survey of Mathematics and 

Science Survey, Inside the Classroom was funded by the National Science Foundation with a 

purpose to continue working with a subset of elementary classrooms from the 2000 National 

Survey of Science and Mathematics Education. Additionally, this study added the middle and 

high schools that were directly associated with these original participating elementary schools to 

further address quality of science and mathematics lessons across the grade levels (Weiss et al., 
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2003). This study highlighted the strengths and weaknesses of mathematics and science lessons 

in American classrooms.  The study included observations of 119 science lessons conducted by 

the participating teachers.  The lessons were reviewed using a standard protocol according to 

specific strengths, such as appropriateness, accuracy, and fairness in delivery of the information 

to the students with respect to their ability and preparedness of the material.  General weaknesses 

in lessons that were prevalent throughout the review were the unproductive questioning, minimal 

direct experience to challenge the students with hypothesis testing and investigating, and no 

intellectual rigor or purpose typically built into traditional science lessons.  Weiss et al. (2003) 

ranked the lessons in quality and off the lessons, 61% of the lessons were judged to be low in 

quality, 25% were medium in quality, and 15% were rated as high quality. 

The analysis made by Weiss (2006) in a later review of the same study revealed that both 

traditional and reform lessons (emphasis on open inquiry) were less influential than environment 

of the classroom to include respect, active student participation, appropriate instruction, and 

science curriculum that was appropriate and accurate.  Regardless of approach to instruction, 

more lessons were identified as poor in quality than lessons identified as higher quality in the 

areas of appropriateness, accuracy, and fairness in delivery.  Weiss (2006) recommended that 

students be actively engaged in authentic learning environments, thereby nurturing their sense of 

self-efficacy of science literacy.   In other words, the teacher’s knowledge and instructional 

ability, rather than identifying the instructional strategies of the lessons as being traditional or 

reform styles, had the greatest potential to influence the optimum learning environment and 

ability of students to gain access to the content. 

  In conclusion, historical literature and current science education demonstrate the 

ongoing initiative to shift toward pedagogical practices in the science classroom.  According to 
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recommended guidelines from the National Science Education Standards (NRC, 1996) and 

related STEM education research, learning science through direct physical experiences must 

begin early in life and continue as the child matures through knowledge gained from living and 

academic interactions (Chiapetta & Koballa, 2010; Marzano, Norford, Paynter, Pickering, & 

Gaddy, 2001; Worth & Grollman, 2003). Educators who provide an opportunity for meaningful 

experiences for young learners can foster positive memories and experiences that influence a 

student’s perception of science education and can thereby improve science literacy (Barmby et 

al., 2008; Koch, 2010; Rutherford & Algren, 1990).  Therefore, science literacy is accessible 

through the use of instructional strategies in which content and process knowledge is authentic 

and purposeful.  

Definition of Terms 

Active Process “implies [when students are learning] physical and mental activity.  

Hands-on activities are not enough – students also must have ‘minds-on’ experiences” (NRC, 

1996, p. 20).  Active process was valuable during the course of the study when collecting and 

coding data to determine perspectives and expectations of the key informants in regards to 

learning science. 

Authentic Learning is achieved through inquiry in which the learner is encouraged to 

learn concepts through multiple lenses by engaging in exploratory methods using data they have 

gathered to draw conclusions based on analysis and evaluation based on a series of procedures 

and outcomes (Chinn & Malhotra, 2002).  In this qualitative ethnographic case study, evidence 

of authentic learning was sought during classroom observations and interviews with the key 

informants. 
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College and Career Readiness Standards were developed in accordance with the Texas 

Education Agency, which were approved and mandated by the 79th Texas Legislature in House 

Bill 1.  The standards consist of a multilevel framework in which the focus is learning, 

organizing, and presenting subject matter.  These standards were designed to represent a full 

range of knowledge and skills Texas students should be proficient in prior to graduating from 

high school (Educational Policy Improvement Center (EPIC), 2009).  These standards were used 

in this qualitative ethnographic case study in place of the National Science Education Standards, 

because the State of Texas education policy does not include deliberate implementation of the 

national standards, but instead focuses on the state-developed standards.   

Constructivist Learning Theory is the acquisition of knowledge in an active learning 

environment that is complex and recursive.  Learners actively engage in, think about, and fit new 

experiences to formulate a strong understanding of phenomena (Koch, 2010; Llewellyn, 2005).  

As part of the emphasis of this qualitative ethnographic case study, constructing knowledge 

guided the data collection and analysis to reveal valuable themes for best practices and student 

outcome in science education acquisition.  

Inductive Analysis Process involves analysis of qualitative data that is an emergent 

process due to the cycle of data collection and analysis that continues throughout a study 

(Creswell, 2013; Rossman & Rallis, 1998).   

National Science Education Standards were produced in collaboration with the National 

Research Council (1996) to provide a framework of standards designed to improve student 

achievement in science literacy.  Scientifically literate individuals will be able to effectively 

engage in public discourse and debate important issues involving science and technology as well 

as gain a competitive advantage in a globally literate work force. 
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Next Generation National Science Standards represents a collaboration of private, public, 

and state educational partners to expand the NSES to provide national guidelines for science 

education.  As described by the NGSS Lead States (2013), “every NGSS standard has three 

dimensions: disciplinary core ideas, science and engineering practices, and cross-cutting 

concepts.”  Therefore, “[t]he emphasis of [the standards] is a focused and coherent progression 

of knowledge   . . .  allowing for a dynamic process of building [STEM] knowledge . . . (p. xiii).”  

 Scientific Inquiry is a rigorous process that addresses a problem using a series of 

standards to investigate natural phenomena.  It is conducted by scientists to improve 

understanding, explanation, and accuracy, to increase knowledge of scientific processes, and to 

incorporate argumentation and verification with fellow experts to validate findings (AAAS, 1990; 

Chiappetta & Koballa, 2010).  Scientific inquiry was important for this qualitative ethnographic 

case study, because this type of inquiry informs pedagogical content knowledge for teaching 

science education (Gess-Newsome & Lederman, 2002).  One of the assumptions of this study is 

that the key informants interacted authentically while engaging in aspects of scientific inquiry. 

Scientific Literacy is when an individual demonstrates self-efficacy of science and is able 

to intelligently use and incorporate science discourse to participate as a citizen in important 

decision-making issues related to science and technology (NRC, 1996).  Improving scientific 

literacy was a valuable underpinning for this qualitative ethnographic case study. 

STEM education is Science, Technology, Engineering, and Mathematics education, a 

nationwide initiative promoted by the U.S. federal government to address the low global ranking 

of U.S. students in science and math literacy.  Federal funding has become available to improve 

science literacy, science education reform, and access to higher education for students (Kuenzi, 

2008).  Science, Technology, Engineering, and Mathematics (STEM) education was an 
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overarching theme that guided this study, because it has influenced contemporary science 

education practices.  

Technology is defined as anything that aids in completing projects or processes.  For this 

study, technology was identified as either electronic technology or mechanical technology to 

delineate the difference between the technologies (Arthur, 2009).  De Liso (2013) suggested that 

technology is a form of knowledge, not unlike that of science and philosophy. She continues to 

describe technology as material reproduction of knowledge in which this knowledge emerges 

through making or using technology.  Finally, she argues that science makes and uses technology 

in the acquisition of scientific knowledge.  For this qualitative ethnographic case study, the term 

technology was used to distinguish between ways in which knowledge can be gathered by the 

key informants.  Communication technology referred to computers, cellular devices, and 

instrumentation that can aid advanced communication of knowledge between humans to 

complete tasks (Macek, 2004).  Informed by De Liso’s (2013) philosophical discussion on 

technology, science technology was used to reference any tools, such as mechanical tools 

(writing utensils, paper, notebooks) and instruments that aid in completion of tasks.  

Significance of the Study 

According to the national debate, if young people are able to meet or exceed standards 

according to the National Science Education Standards, they will theoretically be able to engage 

in public discourse on important issues related to science and technology (NRC, 1996).   This 

qualitative ethnographic study of a science classroom provided an opportunity to observe and 

investigate the influence of the teacher’s instructional practices on the learning environment of a 

group of students.  The influence of the teacher’s instructional practices includes content 

knowledge, delivery of the content, and perception of science education. 
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This baseline qualitative ethnographic case study was important, because the findings 

continue to inform ongoing efforts to implement authentic and purposeful practices as well as 

methods of evaluation and monitoring of STEM education in schools and classrooms using 

nontraditional exploratory qualitative methods of research.  The findings from this unique group 

provide a valuable contribution to deepening an understanding of how STEM schools can be 

successful in the U.S., on both a national and local level, by strongly considering the importance 

of using authentic and purposeful instruction and classroom practices.   

In this study the space occupied by the key informants was not a vacuum, but a space 

disrupted by multiple factors such as delays, equipment malfunction, visitors to the classroom 

and various other things that affected access to science literacy.  These factors represented events 

that influenced interactions between the key informants, which are valuable to informing all 

areas in STEM education research, such as instructional strategies benefitting from autonomy 

between students and teachers and effective cognitive engagement of nature of science-related 

tasks. 

Research Rationale and Purpose 

 The rationale for conducting this baseline qualitative ethnographic case study was to 

conduct a nontraditional research study, as recommended in the NRC report (2013) regarding 

STEM outcomes.  The report advised researchers to use measures other than the traditional 

quantitative ones, because “test scores…do not tell the whole story of success” (NRC, 2013, p. 

6).   In other words, successful STEM outcomes are difficult to measure with standardized 

assessment protocols when investigating what motivates or drives students to respond to learning 

STEM subjects.  This qualitative ethnographic case study asked research questions that required 

depth that may not have been accessible through numerically driven data.    
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The purpose of this baseline qualitative ethnographic case study was to explore the effect 

of instructional strategies on a science classroom culture.  Several recommendations from two 

NRC reports (2011, 2013) guided the rationale for this qualitative ethnographic case study.  

These recommendations identified by contributing committee members included the third goal 

for U.S. STEM education success and Student STEM Outcomes as Criteria for Success from a 

NRC (2011) report on STEM success, as well as Indicator Five from the NRC (2013) report 

from the 14 total recommendations for monitoring progress in U. S. STEM education.  A 

complex description rich in detail of a science classroom culture obtained using methods of 

ethnography and case study with the potential to inform STEM education on a national level.   

The research questions that guided this study of a science classroom culture were as follows: 

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 

Theoretical Framework 

According to Creswell (2013), the theoretical lens or perspective guides and directs the 

researcher through the study.  He suggests that the inquirer approach the study with a theoretical 

perspective most appropriate to collect data, examine information, and interpret findings.  The 

approach for this qualitative ethnographic case study was through an interpretivist lens and 

guided by socio-constructivism 

Interpretivism is a qualitative theoretical perspective in which the observer will record 

and interpret the data while negotiating a subjective viewpoint with the multiple voices of the 

key informants to reveal information that may be minimized by the standard deductive methods 

of quantitative research (Creswell, 2013; Denzin & Lincoln, 2008).  Through interpretivism, the 
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world is socially constructed and complex with multiple meanings perceived differently by 

individuals from diverse life experiences (Glesne, 2011).  The researcher approaches a study 

with the intention of active engagement within the context of a research purpose and questions, 

revealing patterns and themes (Glesne, 2011).  The researcher thereby has the opportunity to 

reveal meaningful information through a process without minimizing the contributions of the 

diverse key informants within the study.   

Socio-constructivism, as an approach to teaching and learning science, guided the 

interpretivist lens of the researcher while exploring the effect of instructional strategies on a 

science classroom culture.  Socio-constructivism is the understanding that knowledge is gained 

through experiential events in one’s life guided by philosophical and historically sound teachings 

(Dewey, 1938).     

Socio-constructivism, which is informed by past experiences of the learner as well as 

through learned experiences that include the teachings of historical and philosophical events and 

the use of inquiry to conduct investigations, guides multiple frameworks for science education 

(Burbules & Linn, 1991; Llewellyn, 2005; Luft et al., 2008; Worth & Grollman 2003).   As 

science education has evolved over the last 200 years, the philosophical shift of how students 

learn has moved to a more learner-centered environment from teacher-centered instructional 

strategies (Burbules & Linn, 1991; de Jong, 2007; Gagnon & Collay, 2006; Luft et al., 2008).  

According to traditional models, the student is given knowledge by a teacher mostly through 

instructional strategies, such as lecture and demonstration, as a recipient of valued knowledge 

that can only be acquired by formal educational practices (Llewellyn, 2005).  Therefore, 

traditional models assumed that students could only acquire knowledge through an expert and 

did not have any past knowledge that was useful to their education.   
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Dewey (1938) engaged in a discourse about the merits of traditional and progressive 

educational theories.  He asserted that not all knowledge could be solely learned as personal 

experience without social interaction.  Instead, Dewey (1938) appreciated that information could 

be gathered and knowledge could be constructed through experiences as well as from engaging 

in a discourse in a learning environment.  In other words, modern science education is informed 

by traditional and progressive educational practices incorporated in the constructivist science 

classroom.   

From the approach of interpretivism, the inquirer was able to inform the study with 

personal history as a science teacher as well as the experiences of the key informants.  Socio-

constructivism guided the interpretation of how the science classroom culture in this study 

learned the content.  This constructivist lens guided this ethnographic case study to understand 

the effects of instructional strategies on a science classroom culture.   

Methodology 

 This qualitative study included methods of ethnography and case study to answer three 

research questions: 

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 

  Multiple methodologies have grown out of qualitative inquiry, allowing for more 

meaningful and rich data acquisition in human research (Denzin & Lincoln, 2008).  This 

qualitative ethnographic case study incorporated ethnography and case study, two empirical 

forms of qualitative inquiry used to go  more deeply than traditional quantitative methods to 

describe how a unique group works together through interpretation (Creswell, 2013; Fetterman, 
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2010; Wolcott, 2010).  In this study, an interpretivist lens was used to look at a science 

classroom culture and explore the effects of instructional practices on this culture.  An 

ethnographic study can be described as an in-depth opportunity to study culture-sharing groups 

that tend to be large, such as the whole school or even a group of classes (Creswell, 2013). 

However, this science classroom culture included a single teacher and two classes of students.  

An important quality about this small culture-sharing group was that it was engaged in behaviors 

and language generally associated with a greater science education community (Agar, 1980; 

Creswell, 2013; Harris, 1968).  In other words, the group was selected because they were a group 

of learners in a science course, and their interactions were significant to this study. 

This qualitative ethnographic case study took place in a natural setting that placed the 

researcher within the context of the study as a nonparticipant/observer as participant (Creswell, 

2003; Rossman & Rallis, 1998).  In other words, the researcher is an outsider to the culture.  

Considerable negotiation was appropriate to approaching this study due to personal experiences 

as a science teacher; however, the study was guided by and diligent to a scientific procedure 

(Creswell, 2003, 2013; Denzin & Lincoln, 2008; Strauss & Corbin, 1998; Yin, 2013).  This 

procedure included a wide range of qualitative tools to collect and analyze data, such as 

confidentiality forms for the participants, protocols for the data collection, and coding processes 

for analyzing the data.   

Yin (2006) described case study as a methodology that allows the researcher to conduct 

an in-depth study within the context of real life.  Yin (2006) claimed that case study is both 

scientific and humanistic in nature and the researcher is able to address descriptive and 

exploratory research questions when collecting empirical data (Shavelson & Towne, 2002).  

According to Bromely (1986), direct observation in case study allows the inquirer to illuminate a 
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situation, shedding light on an otherwise obscure event or moment in everyday life.  A case 

study incorporates a myriad of methods that include direct experiences between the researcher 

and the key informant(s) through interviews, observations, and context-related conversation 

(Creswell, 2013; Yin, 2006).  This qualitative ethnographic case study of the science classroom 

was informed with the methods of ethnography to explore the science classroom culture that 

developed in this classroom.   

Ethnography was significant to this baseline study, because the data was collected from 

events that took place within the context of the natural setting (Anderson-Levitt, 2006).  In other 

words, the high school science classroom was the natural setting and the teacher with the 

students were the science classroom culture.  Eleven classroom observations, a single teacher 

interview, and two student focus groups contributed to gaining a greater understanding of how 

instructional strategies affect a science classroom culture.  Case study was the structure by which 

this study was set up to investigate the effect on the culture as a result of specific strategies (Yin, 

2006, 2013).  This case study was an exploration of the effect of science instruction strategies of 

the science teacher on two classes of life science students.  These methods will be discussed 

further in the methodology of this study.  The findings of this study were qualitative data 

generated from field notes taken during classroom observations, transcripts from audio-taped 

interviews with the key informants, and photos from the classroom to gain an understanding of 

the interaction between instructional strategies and motivation to learn by a science classroom 

culture.  

Limitations 

This qualitative ethnographic study attempted to look at STEM practices in a science 

classroom culture.  This study was designed based on recommendations made regarding national 
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STEM education; however, not all states have adopted the national standards. Some states have 

instead developed and implemented local-level STEM standards.  The participants included a 

science teacher, the adult key informant, and two high school science classes of young key 

informants enrolled in an International Baccalaureate (IB) course, which is part of an advanced 

education program.  The classes meet at a standard length of time each day and the period of the 

study was limited by the academic year.  Additionally, the public high school selected as the 

research site was a larger urban school within a prominent school district. The theoretical 

approach to this study was a narrow focus; therefore, it cannot be generalized.  However, the 

findings have great potential to inform future STEM initiatives when measuring instructional 

practices and student success outcomes of diverse classroom cultures.  

Delimitations 

The delimitations utilized for this ethnographic case study were determined by a desire to 

gain an understanding of a science classroom culture.  The participants included an individual 

teacher and two classes of students from an IB life science course.  The assumption was that the 

culture would be engaged in multiple STEM strategies during lessons and laboratory 

investigations.  It was also assumed that the information collected from the 11 classroom 

observations, a single interview with the adult key informant, and two focus groups with 14 of 

the young key informants was salient enough to support an accurate and complete interpretation 

of the culture. 

Position Statement 

The subjectivity of the researcher and the information gathered from the key informants 

informed the interpretative process of this study.  Through qualitative inquiry, a researcher had 

the opportunity to explore and engage responsibly through experiences of the key informants   
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(Creswell, 2003; Locke, Spirduso, & Silverman, 2000).  Traditionally in qualitative research, the 

role of the observer is non-participatory and removed from the experiences of the study 

(Angrosino & Rosenberg, 2011; Creswell, 2003; Glesne, 2011).  Classical qualitative researchers 

employ a set of standards to minimize the role of the observer, however in contemporary 

research, the observer’s subjectivity is positioned more personally in the experience and power 

sharing is promoted as a positive influence in the study (Angrosino & Rosenberg, 2011; Denzin 

& Lincoln, 2011).  The observer takes a more active role and shares the power of the study with 

the key informants by familiarizing their self and the study with the group and asking their 

permission to work with them during the course of the research.  

A background situated in science informed this study, which includes knowledge of 

research strategies in terrestrial and aquatic biology.  Course work in undergraduate and graduate 

biology programs provided diverse environments for engaging in authentic scientific processes, 

such as field investigations in coastal studies.  As an educator, program design and instructional 

practices were influenced by this science background through purposeful learning that included 

outdoor investigations and hands-on activities.  As a program development specialist at a local 

aquarium, this background was essential to developing theme-based programs for exhibits and 

events.  In the classroom, instructional practices included small group activities, projects, 

laboratory investigations, and integration of technology when possible.  In higher education, 

working with preservice teachers provides the opportunity to invite students to explore teaching 

constructively.  These students are encouraged and continually motivated to challenge 

themselves to approach teaching using inquiry, critical thinking and other higher order thinking 

strategies with their own students as they are training to become certified teachers themselves.  A 

career that continues to include community service work as a member of two science education-
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related boards, one which is a national affiliate of an environmental education organization and 

another which is a state science education affiliate provides additional background experience 

and investment in this study.  Socio-constructivism informed this study, because knowledge and 

understanding of science was gained from experiences in environmental education and teaching 

classroom science, which promoted the belief in the effectiveness of teaching scientific inquiry 

to improve science literacy.       

Assumptions 

Assumptions for this qualitative ethnographic case study were influenced by a 

constructivist background in the field of science.  “Assumptions are postulates, premises, and 

propositions that are accepted as operational purposes to the research” (Lunenburg & Irby, 2008, 

p. 135).  The importance of assumptions in qualitative research is that they influence all aspects 

of the researcher, such as the way the study is designed, conducted, analyzed, and interpreted 

(Lunenburg & Irby, 2008).   The researcher is significantly influenced by inquiry-based teaching 

strategies and is grounded in constructivist learning, in which the learner benefits from direct 

experience and gains knowledge through understanding (D. J. Martin, 1997; Koch, 2010).  As a 

person with a background in the fields of ecology and biology, the researcher has actively 

informed classroom instruction with methods of science, such as critical thinking, data collection, 

and in depth analysis.  Recently, reform in STEM education has been a channel for progressive 

ideas and standards for improving access to science literacy for all students.  The researcher has 

used information gained from current research of the guidelines and expectations for STEM 

education and has incorporated this knowledge while working with student teachers.  This 

knowledge positioned the researcher within this qualitative ethnographic case study during data 

collection and analysis of the culture-sharing group.   As an advocate for STEM education 
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reform, the researcher will highlight the authentic learning in the classroom that occur through 

inquiry-based teaching strategies. 

Chapter Summary 

This qualitative ethnographic case study explored teaching practices and learning 

experiences in a high school science classroom culture.  Based on recent reports, improving 

student achievement in STEM education is being promoted on a national level and influencing 

state policy makers’ decisions to address a rising concern for low performance of students 

national wide in mathematics and science curriculum.   

This context provided an opportunity to observe and investigate the influence of a 

teacher’s instructional practices on the learning environment of a group of students.   The 

rationale was to conduct nontraditional research.  The purpose was conducted to explore the 

effect of instructional strategies on a science classroom culture. The research questions were: 

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 

 A constructivist lens guided this study to understand the effects of instructional strategies 

on a science classroom culture.   Limitations included theoretical framework and non-

generalizable data.  The delimitations were type of class selected for this study as well as the 

amount of data collected and analyzed.  A background situated in science informed this study 

and the assumptions were influenced by a constructivist background in the field of science.   

 Chapter II is a literature review that includes an explanation of the theoretical perspective 

that guided the study. It also includes a review of historical background on significant events in 

westernized science education over the past 50 years, including the evolution of STEM education 
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in the U.S. and the educational history of Texas leading to the development of CCRS. This 

literature review will conclude with a discussion of constructive learning theory and how 

experiential learning is significant to current trends in national and state education policy related 

to STEM initiatives.  
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CHAPTER II 

LITERATURE REVIEW 

This qualitative ethnographic case study conducted through an interpretivist lens, and 

guided by socio-constructivism which is a way of learning science.  Additionally, this literature 

review includes the theoretical framework, history of science education, a constructivist science 

classroom, and an overview of related qualitative research in science education.  Finally, an 

explanation is provided with the recommendations for conducting this qualitative ethnographic 

case study of the effects of science instruction strategies on a science classroom culture.   

Qualitative Inquiry 

Contemporary qualitative research in human societies has evolved into a less traditional 

approach to social science inquiry by incorporating multiple methodologies that are guided by a 

distinctive framework of rigor and soundness.   Contemporary qualitative inquiry is a form of 

research informed by multiple methods of inquiry and is a process that continues through 

postmodern and experimental movements (Angrosino & Rosenberg, 2011; Denzin & Lincoln, 

2008, 2011).  Qualitative inquiry is conducted in such fields of study as education, psychology, 

history, sociology, medical research, and anthropology, lending the research to have multiple 

meanings and purposes depending on the field of study (Denzin & Lincoln, 2008).  According to 

Crotty (1998), philosophers such as Wilhelm Windelband and Heinrich Richert supported the 

idea that there were logical differences between natural sciences and that of human and social 

sciences. Windelband (1980) introduced in his lecture “History and Natural Science” that there 

were distinct differences between nomothetic and idiographic scientific knowledge.  Windelband 

(1980) defined nomothetic knowledge as “knowledge that is acquired for the purpose of 

understanding the general properties of reality and idiographic knowledge as that which is 
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concrete and unique” (p. 167).  Richert supported Windelband’s assertion that human research 

and society research involved understanding the individual; therefore, investigating the 

ideography. These philosophers concluded that not all scientific research, specifically that of 

human research can be empiricist and based on an external assumption (Green, Camilli, & 

Elmore, 2006).   In other words, they recognized clear distinctions between the types of research 

and the methodologies necessary to conduct appropriate studies.   

Qualitative research addresses two traditions of epistemology: internal and 

dialectical/interactional (Green et al., 2006).  The internal tradition approach does not consider 

the generalizability of data, but more deeply considers the influences to human behavior and 

social interaction that are interpreted by the researcher based on their assumptions (Glesne, 2011; 

Green et al., 2006).  The social world is a collection of constructed realities that include 

historical perspectives, human interactions, and meaningful experiences (Wignall, 1998).  The 

constructed realities are interpreted in qualitative research to understand and explain realities of 

humans and human societies (Crotty, 1998).  The inquirer has the rich opportunity to explore and 

investigate, collect and analyze data, and incorporate academically rigorous methods to reveal 

valuable information that informs our understanding of the nature of human culture.  

The criteria in which qualitative inquiry is evaluated has evolved away from the rigorous 

and pure empiricism of data collection and analysis traditionally associated with quantitative 

inquiry to that of a more “evocative, moral, critical [criteria], [with] rooted local understanding” 

(Denzin & Lincoln, 2008, p. 4).  Qualitative inquiry is grounded in a constructivist or 

advocacy/participatory approach, which reinforced the epistemological frame of thought that the 

researcher informs the research and findings while minimizing the significance of one truth, 

replacing it with multiple truths (Creswell, 2013; Crotty, 1998; Denzin & Lincoln, 2008; Glesne, 
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2011).  Purposes for conducting studies are uniquely focused on investigations of cultures and 

communities to reveal patterns to the researcher(s), who can then make theoretical claims based 

on their findings to address political or critical societal ideologies (Creswell, 2003; Punch, 1998).  

Creswell (2003) described qualitative inquiry in human and social sciences as taking place 

within the natural environment in which the events are ongoing and interactive, not in a vacuum 

controlled in a laboratory setting.  Through qualitative inquiry, an environment that is minimally 

disturbed by the researcher’s intent can provide a complex scientific setting for gaining a deeper 

understanding of human nature. 

Qualitative inquiry is rigorous and scientific, with a framework that guides the researcher 

to design an appropriate study using multiple methods to reveal valuable information that goes 

beyond traditionally empirical research questions that seek measured outcomes (Bhattacharya, 

2009; Creswell, 2003; Denzin & Lincoln, 2008).  In other words, appropriate rigorous and 

ethical academic standards inform a qualitative study, providing the researcher with multiple 

methodologies as well as methods for data collection and analysis to address the research 

objective.   

In order to conduct sound qualitative inquiry, a researcher must approach the process by 

addressing the ontology/theory that guides the epistemological goals of the research, and 

incorporate empirical methods for collecting and analyzing data (Denzin & Lincoln, 2008).  

Denzin & Lincoln (2008) identified five phases of qualitative research and described how the 

researcher approaches this interpretive process.    These five phases included the influence of the 

researcher, theoretical paradigms and perspectives, strategies used in the research, how the data 

was collected and analyzed, and finally, the framework in which the researcher operated in order 

to effectively interpret and evaluate the empirical data.  The subjectivity of an examiner is 
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incorporated into the design of a study, and this approach informs the audience of where the 

nonparticipant/observer as participant was situated within the research (Denzin & Lincoln, 2008; 

Glesne, 2011).  In this study, the nonparticipant/observer as participant plays a significant role in 

maintaining a dedication to the process to ensure integrity throughout to provide the audience 

with an outcome that adds to the fabric of human knowledge and more specifically shares a 

greater understanding of how a unique cultural group functions based on their values and beliefs 

to act as a learning community.   

Interpretivism 

This qualitative ethnographic case of a science classroom culture was guided by 

interpretivism, a theoretical framework in which several qualitative methods, ethnography and 

case study, were incorporated in order to better understand a culture (Denzin & Lincoln, 2008; 

Lincoln, Lynham, & Guba, 2011).  Interpretivism allows the researcher to interpret using a 

myriad of methods a culture through the lens of subjectivity and experiences of the participants 

(Denzin & Lincoln, 2008; Holstein & Gubrium, 2011).  The interpretivist or constructionist 

approach incorporates a variety of methods to construct an understanding of a social group 

(Holstein & Gubrium, 2011).  Thereby, through the use of a combination of methods, such as 

field notes, observations, artifacts, and interviews, a researcher can discover a culture through 

experiences brought to the study as well as within the culture itself.  Qualitative research was the 

appropriate approach for this study, because experiences of the participants through their words 

and actions gave meaning to the culture, for example, how they socially interacted and how they 

learned science together.    

Through a lens of interpretivism and, most significantly, socio-constructivism, this study 

was influenced by national STEM education initiatives, historical background of science teachers’ 
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pedagogical practices, and other related qualitative research in STEM education.  These areas of 

science education were important to accurately identify emerging themes of this ethnographic 

case study of a science classroom culture.  Modern reforms in science education incorporate a 

constructivist approach to authentic learning experiences through inquiry (Chiapetta & Koballa, 

2010; Koch, 2010; Llwellyn, 2005).  Socio-constructivism guided this study from the standpoint, 

that all science is learned through experience.    

According to Glesne (2011), a researcher who proposes to explore the meaning within a 

phenomena or reveal rich stories from an oppressed culture, does so from the perspective of 

interpretivism, critical theory, or post structuralism.  This ethnographic case study is a baseline 

study to explore the natural relationship among a culture of learning; therefore interpretivism is 

the least intrusive approach to study this group.  There are four broad and flexible social science 

research categories that can anchor the researcher in the theoretical perspective:  positivism, 

interpretivism, critical theory, and poststructuralism (Glesne, 2011).  Of these four categories, 

three are driven by more subjective ontological belief that realty is constructed socially and is 

multifaceted in nature. In other words, there are multiple interpretations of reality based on an 

individual’s lived experiences.  For example, interpretivism represents a theoretical perspective 

in which a researcher approaches the design of a study by incorporating multiple strategies of 

methods for collecting and analyzing data based on the assumption of revealing the complexity 

individual realities.   

Interpretivism was the best approach to this qualitative ethnographic case study, because 

life is constructed through experiences and these experiences are perceived differently by 

individuals (Denzin & Lincoln, 2008; Holstein & Gubrium, 2011).  This study was an 

opportunity to explore the instructional strategies that influenced a culture in a science classroom 
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using qualitative methods to collect data from the actions and words of members of the culture.  

Holstein and Gubrium (2011) described qualitative methods as a “mosaic of research methods” 

used to “socially construct character of lived realities” (p. 341).  In other words, there is no one 

perception of experiences when it comes to socially constructed knowledge. 

In the tradition of interpretivism, human realities constructed by individuals and societies 

are continually evolving and changing as interpretations are changing; the common goal when 

looking at the culture of humans and human societies is to comprehend, contextualize and 

interpret these realities (Glesne, 2011; Mertens, 2010; Wignall, 1998).  The interpretivist’s 

approach provides the opportunity for a researcher to gain access to individuals and/or societies 

that are rich with narratives, and the researcher can acknowledge and appreciate patterns and 

ideas of cultures (Glesne, 2011; Nader, 1969, 2011).  The interpretivist’s approach gives voice to 

humans and human societies that may not otherwise be heard by the grand societal narrative 

(Glesne, 2011; Mertens, 2010; Wignall, 1998).  In other words, this approach gives voice to 

those that are marginalized by society.  The data collected contributes to valuable information 

that can enrich or challenge assumptions prior to the research (Glesne, 2011; Lincoln & Guba, 

1985; Lincoln et al., 2011).  In regards to the outcome of the research experience, the key 

informant observer has the advantage to broaden and question personal ideals and confront 

established stereotypes. 

A researcher, according to Crotty (1998) is advised to address epistemological approach 

to the study, which is guided by the research questions. The research questions drive the type of 

research and how the researcher will design the study (Creswell, 2003; Denzin & Lincoln, 2008; 

Glesne, 2011).   In turn, the theoretical perspective guides the methodology of the research 

design.  Appropriate methods are then identified to collect data and draw conclusions in the 
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findings (Creswell, 2003; Lincoln et al., 2011).  This qualitative ethnographic case study was 

approached through an interpretative lens guided by the theory that learning is socially 

constructed.  Using ethnography for this single case study was an opportunity to collect data and 

analyze findings using observations and interviews to explore more deeply the intimate learning 

experiences that take place in this science classroom using instructional strategies of scientific 

inquiry. 

The model demonstrating socio-constructed learning as interpreted for this qualitative 

ethnographic case study demonstrates the relationship between the teacher and the students while 

engaging in science education discourse using specific language in a social setting (see Figure 1) 

(Llewellyn, 2005; Vygotsky, 1924/1999).  It represents the cycle of learning that takes place 

through scientific inquiry in science education.   

 

Figure 1. A socio-constructed learning model for this study of science classroom. 

According to Dewey (1938), constructivist learning is a social process that involves 

communication through discourse.  Therefore, the model represents the social relationship 

between the teacher and the students as it relates to science literacy.   



32 


Denzin and Lincoln (2008) argued that qualitative research is an interpretive process that 

includes the subjectivity of the researcher to inform the study, engaging in a dialogue with the 

key informant(s) that promotes knowledge and understanding of the community being studied.  

In other words, the researcher contributes valuable personal experiences to the study that will 

inform and enrich the findings, contributing the prospects of power sharing between the observer 

and the key informant(s).   The role of the researcher for this qualitative ethnographic case study 

followed a more contemporary approach of key informant as observer (Angrosino & Rosenberg, 

2011).  Through the lens of a non-participatory observer, or nonparticipant/observer, data was 

collected using multiple methods of qualitative research that included descriptive observations, 

an interview, and focus groups.  The researcher brought to the study a subjective background and 

expectations that informed the process.    

The focus of the inquiry is to record information related to the impact of instructional 

strategies on science literacy.  The experiences of the teacher, students, and the researcher who is 

a science teacher provided valuable information regarding the importance of the teacher in 

facilitating the learning of science curriculum and processes to promote purposeful and authentic 

science literacy.    

History of Science Education 

The historical literature is significant to this qualitative ethnographic case study, because 

it represents ongoing challenges in education to improve understanding of instructional methods 

in STEM education.  Historical figures such as Dewey, Piaget, and Vygotsky symbolize the 

value of historical texts to support contemporary efforts of STEM education to continued efforts 

to improve access for students to understanding and appreciating hard science by improving 

attitudes and effectiveness through learning experiences.   
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There have been predominant four shifts in science throughout history.  The first of these 

changes began with pre-modernism, which occurred prior to the seventeenth and eighteenth 

centuries, with a focus on order and balance and an emphasis on function and purpose (Doll, 

1993a; Pinar, Reynolds, Slattery, & Taubman, 2004).  Philosophers of modernism introduced 

structuralism as a more systematic and mechanistic approach, of function and purpose, while 

addressing rationalism, empiricism, and pragmatism (Doll, 1993a; Pinar et al., 2004).  The 

current era is referred to as postmodernism, in which poststructuralists advocated open systems 

rather than the closed systems of modernism, pushing back from a traditional meta narrative with 

more bold contemporary views of multiple narratives infused with diversity of culture, 

political/historical movements, and making the conversation more inclusive (Doll, 1993a; Pinar 

et al., 2004).  In other words, the system of thought was driven by a philosophical approach that 

shifted from rigid with minimal space for ambiguity to a more open space that invited dialogue 

and debate.    

 According to De Jong (2007), in the recent paradigmatic shift, science education in 

western civilization underwent significant changes beginning with reform to chemistry and 

physics education in the 1950s, both in the United States and the United Kingdom, to the 1980’s, 

with continued reforms in classroom autonomy, integration of technology, and cultural 

influences informing educational practices.  These modern shifts in science education emerged 

from such events as the successful 1957 launch of the first space satellite, Sputnik, by the 

Russians and the birth of cognitive science broadening the fields of education and psychology 

(Bransford, Brown, & Cocking, 1999).  In the 1950s, revolutionary ideas of historical 

philosophers of science, such as Thomas Kuhn, Karl Popper, Nancy Cartwright, and Imre 

Lakatos (1970), challenged the logic of classical positivism and the idealism that guided the 
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objectivist approach to scientific knowledge (Kuhn, 1962/2012; Naiz, 2011; Preston, 2008).  

These historians and philosophers did not necessarily agree to a single approach to the history 

and philosophy of science.  However, they did agree that the traditional models of science were 

linear, often times nonnegotiable or closed, which left minimal space for a more subjective 

approach to the process of discovery and invention (Matthews, 1994; Naiz, 2011).  In other 

words, contemporary thought invites controversy in the scientific process and influences events 

occurring in curriculum language in science education. The recent reform was influenced by 

social constructivism and socio-cultural perspectives that incorporated the multiple ways 

students learn and the diversity of the students who learn the content.   

According to Luft et al. (2008), science education in the United States (U.S.) is marked 

by four distinct periods: early 1800s, 1915, 1955, and 1980 to present.  These periods in science 

education represent the epistemological shift in contemporary science education reform to 

student-centered instruction that is inclusive of all learners from a historically inclusive teacher-

centered approach of delivery of facts and information (Chiapetta & Koballa, 2010; Hodson, 

1988; Llewellyn, 2005; Luft et al., 2008).  These periods are the changes over time in science 

education in America that contribute to the current recommendations to instructional strategies 

and learning expectations that highlight the importance of incorporating scientific inquiry in the 

classroom culture. 

The recent shift in science education, a framework of science literacy, has developed 

from an effort that incorporates national, state, and local bodies of interest to improve 

accessibility of science, technology, engineering, and mathematics education for all American 

students.  In Science for All Americans, Rutherford and Algren (1990) defend that a scientifically 

literate citizenry inform a stronger and healthy democracy.  Current recommendations in science 
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education have included massive reforms in standards to science education with a framework, 

benchmarks, and conceptual models to guide educators and policy makers in reform projects 

(Achieve, 2010a; American Association for the Advancement of Science, 1993; Rutherford & 

Algren, 1990).  In recent years, multiple reports and publications have reflected the desired 

recommendations for reform in science education to include inquiry approaches to teaching and 

learning. 

In recent years, several national publications have been produced for teachers.  The 

National Science Education Standards (NRC, 1996) and Next Generation Science Standards: 

For States, by States (NGSS Lead States, 2013) were published with recommendations and 

guidelines for teachers across the nation to implement reform practices in teaching and learning 

science.  Initially, the NSES (1996) provided educators with a basic framework for preparation, 

professional development, instructional practices, and expectations for learning outcomes.  Then 

in 2013, the Next Generation Science Standards: For States, by States, a massive resource, was 

produced as a united effort between multiple agencies related educational research institutions.  

This publication was preceded by the Framework for K-12 Science Education: Practices, 

Crosscutting Concepts, and Core Ideas (NRC, 2012), which provided the expectations for 

further development of science curriculum and methods of instruction and learning to ensure all 

students had access to science literacy.  These guidelines represent the standards the federal 

government have identified as the most important to follow in order to improve STEM literacy 

and improve access to STEM careers for U.S. citizens (NRC, 2011).  The approach to these 

guidelines is to cross-reference between science, technology, engineering and mathematics for 

students to effectively gain knowledge and skills they can use to pursue careers in the hard 

sciences, such as engineering, medical science, and computer technology. 
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Constructivist Science Classroom 

The methods for teaching science in the traditional classroom are undergoing a 

transformation to match how science is understood by philosophers and historians to occur in 

reality.  Science as a school of thought has undergone paradigmatic shifts that parallel that of 

curriculum texts evolving with post structuralism, challenging the meta-narrative of modernism, 

with multiple narratives of postmodernism (Doll, 1993; Pinar et al., 2004).  Historically, 

philosophers such as Kuhn (1962/2012) proposed a process of scientific knowledge by defining 

the structure of scientific revolutions, which included a disciplinary matrix of normal science, 

anomalies, crisis, leading to new concepts or ideas being born.  Preston (2008) supported in his 

synopsis of Kuhn’s work that these paradigm shifts drive the process of science.  Teaching 

science to contemporary students continues to be informed by modern and historic trends related 

to the structure of science, such as the varied interpretations of how to use the scientific method 

in the classroom.   

Parallel to the modern advances in defining scientific knowledge is the continued 

influence of positivism, with emphasis being placed on scientific facts and memorization of 

historical information to measure successful retention of scientific knowledge (AAAS, 1993).  In 

other words, science is considered to be a quantifiable field dependent on numerical evidence in 

order to make sufficient claims regarding natural events.  This is a continued debate about what 

is science influences how it is taught. As historical impressions of scientific knowledge and 

modern interpretations have changed, there is still a cognitive dissonance to the approach to 

teaching science and conducting scientific research that is bound to the dogmatic positivist’s 

approach to science (Crotty, 1998; Matthews, 1994; Naiz, 2011).   Educators are given a narrow 

range of resources with limited time to deliver factual historical information, which students are 
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expected to memorize and recover on standardized tests; while at the same time advances in 

learning theory are being proven through scientific research and taught in teacher preparation 

programs (AAAS, 1993; Hodson, 1988; NRC, 2012).  Doll (1993a), a leading science education 

theorist, recognized that the experience of learning science extends beyond the more rigid 

classical model of scientific method; instead, the process is more dynamic and fluid when it is 

experiential in nature (Pinar et al., 2004).  The way in which science is perceived by historians 

and philosophers has changed through history and challenges our understanding of how scientific 

knowledge can be taught to young learners.  The reforms to teaching science in the contemporary 

classroom include placing greater emphasis on scientific methods, such as purposeful and 

authentic testing, analysis, and drawing conclusions. 

Educational practices in the U. S. have undergone reform as a result of the contributions 

in research conducted by educators and cognitive psychologists.  This research provides valuable 

information that can be used to better understand how people learn, and, in turn, to make 

knowledge more accessible for all learners.  Gredler (2005) provided an overview of seven major 

learning theories that included the work of Skinner (operant conditioning), Gagné (conditions of 

learning), cognitive theories, Piaget (developmental epistemology), Vygotsky (social-cultural-

historical), Bandura (social-cognitive), and motivational models and theories.  These theories 

took into account aspects of behaviorism, cognition, and interaction.  From this collective of 

work in learning theory, a constructivist approach evolved regarding how people understand the 

world around them (Llewellyn, 2005).  In other words, researchers in education were developing 

and implementing strategies of constructive learning, acknowledging that children learn by 

experience and gain knowledge through the process of doing and interacting with the world 

around them.    
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In recent years, learning theories have been used to address the best practical approaches 

to teaching science in the classroom, and one popular approach is influenced by constructivism 

(Koch, 2010).  Constructivism as a theory of how people learn was pioneered by researchers 

such as Dewey and Piaget (Koch, 2010; Llewellyn, 2005).  According to historical research, 

Piaget proposed stages of learning that coincided with the age development of the learner, 

Dewey theorized that the foundation of constructing knowledge was created through direct 

experiences, and Vygotsky considered that knowledge was gained through social learning 

experiences (Llewellyn, 2005; D. J. Martin, 1997; Vygotsky, 1924/1999).  The constructivist 

approach provides a foundation for experiential learning in which the students can learn by doing 

through several methods, such as inquiry and project based learning (Worth & Grollman, 2003; 

Koch, 2010).  The learner is actively engaged in gaining knowledge through real experiences.   

Constructivists such as John Dewey, Jean Piaget, and Lev Vygotsky recognized a more 

social approach to teaching and learning (Bransford, Brown, & Cocking, 1999; Gredler, 2005; 

Llewellyn, 2005). Gredler (2005) credits Piaget and Vygotsky with the reasoning in their 

learning theories that environmental interaction was essential to the development of an 

individual’s understanding of the world.  According to Llewellyn (2005), Piaget theorized that 

children learn in stages, and this learning is influenced by their ability to interact with the 

environment due to their maturity.  These stages begin with sensorimotor skills, followed by 

preoperational, then as logic matures with age, concrete operational, and finally as logic and 

abstract thinking skills developed, formal operational.  Llewellyn (2005) also described the work 

of Vygotsky, who looked more at social interaction and language as guiding principles 

knowledge acquisition.  This constructivist approach to learning was reflective of the earlier 

work of Dewey (1938), who is known for his educational work centered on experiential learning 
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or learning by interacting with what is being learned.  Therefore, everyone learns differently and 

they can also learn in stages as they grow and mature.    

The science classroom culture was focused on related STEM education initiatives 

through the advanced program model of IB in which the students were expected to take greater 

ownership of their learning outcomes through varied self-directed learner strategies, such as 

those associated with project based learning.  Science education has undergone a series of 

evolutions with the work of Dewey in the early 20th Century.  During the mid-20th Century 

changes to the curriculum have continued, influenced by the work of scientist such as Kuhn and 

Lakotas.  In the late 20th Century, development of initiatives that increased awareness of  more 

inquiry style of teaching science have led to the most recent intuitive of STEM education in 

which learning is driven by the methods of scientific inquiry (Dewey, 1938; Kuhn, 1962/2012; 

Naiz, 2011).  This qualitative ethnographic case study gives the audience a glimpse into a how a 

teacher and the students engage while learning and discovering scientific concepts.  These 

experiences can inform the general practices in other science classrooms and may inform 

development and approach to existing programs as well as new programs in STEM education.   

Authenticity of Scientific Inquiry   

According to pedagogical literature focusing on science learning, varied methods are 

essential to effectively teach different learning styles and engage constructively through 

scientific inquiry with young learners (Banchi & Bell, 2008; Chiapetta & Koballa, 2010; Koch, 

2010; Wolfinger, 1984).  The methods are scientific inquiry such as investigation, cooperative 

engagement, questioning, and experimentation.  These elements of scientific inquiry influence 

how student inquiry is managed when using specific teaching methods (Chiapaetta & Koballa, 

2010; Koch, 2010; Wolfinger, 1984).  Often in education, a continuum is used to demonstrate 
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progression from one point to another (Banchi & Bell, 2008).  For example, a continuum of 

teaching strategies was organized by Frieberg and Driscoll (2005) showing two extreme 

approaches, teacher-centered and student-centered, and in the middle is a progression of 

instructional strategies that encourage a progression toward more student-centered learning, such 

a project based learning.  According to Frieberg and Driscoll’s framework (2005), the teacher 

goes from being the focus, delivering instruction through expository, demonstration, and 

discussion to guided inquiry and then progressing to more student centered strategies such as 

discovery and independent inquiry. This model of teaching methods demonstrates how the 

teacher engages with students from one point of the continuum to the opposite point depending 

on the needs of the learner and the lesson.   

Several models have been adapted for use in the fields of science education to 

demonstrate the progression of student inquiry while learning science (Banchi & Bell, 2008; 

University of Wisconsin – Extension [UWE], 2014; Wolfinger, 1984).  As a training module, the 

Ohio Department of Natural Resources, Division of Soil and Water Conversation (ODNR-

DSWC) borrowed from the work of Wolfinger (1984) to produce an instructional continuum to 

teach science related water education in their programs (UWE, 2014).  The continuum that 

ODNR-DSWC developed relied on the elements of scientific inquiry to be organized in 

appropriate teaching methods (see Figure 2).  Wolfinger (1984) identified methods of science 

instruction that progressed from expository to open inquiry.  This model presents the progression 

from teacher-centered instruction to student-centered inquiry through a series of instructional 

strategies that strengthen the skills of the student in order for them to work more independently 

through inquiry. 
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Figure 2.  Instruction continuum for teaching science.  Adapted from ODNR-DSWC (2003).  

Banchi and Bell (2008) described an inquiry continuum in which elementary students 

could progress between various forms of inquiry while investigating science concepts.  These 

methods are valuable for any level of student, because levels incorporate confirmation, 

structured, guided, and open inquiry in order to understand and increase knowledge of scientific 

processes.  Science classrooms can benefit from these models, because the strategies focus on 

expectations relevant to improving science literacy in which the exposition method allows the 

educator to teach the basics of content and then progress through a continuum that evolves 

constructively using inquiry (Banchi & Bell, 2008; Wolfinger, 1984).  This progression allows 

the students to better understand through engagement in authentic processes.    

Teacher Pedagogical Content Knowledge and Self-Efficacy in Science   

The epistemological approach to teaching science is informed by general pedagogical 

knowledge as well as content knowledge (Gess-Newsome & Lederman, 2002).  In other words, 

teachers are expected to be capable in the field of science they teach as well as how to teach the 

information to students.  Providing science teachers appropriate skills and knowledge of teaching 

science relies on an understanding that there is value in content knowledge and pedagogical 

knowledge.  Lee Shulman (1987) originated the idea of Pedagogical Content Knowledge (PCK) 

in reference to a teacher’s ability to approach the teaching of content based on content 
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knowledge and general pedagogical skills.  PCK refers to the idea that effective science teachers 

know the content they are teaching as well as how to teach it.  

Minger and Simpson (2006) reported that scientists in the science community have 

expressed concern that teachers lack content preparedness for the classroom and positive 

attitudes of science.  The knowledge and self-efficacy of teachers affect the learning experience 

for students as well as their attitudes towards science (Minger & Simpson, 2006).   Researchers 

have reported that teacher beliefs related to the content and how they understand the way to teach 

the content contributes to the negative experience of students (Minger & Simpson, 2006; Olgun, 

2009).  As a result, valuable learning experiences are compromised for students who, otherwise, 

have the potential to be successful in science.  Based on their research, Koballa and Crawely 

(1985) identified evidence that the attitude of the teacher is an obstacle to learner success in the 

classroom.  Therefore, the motivation and enthusiasm of the teacher will have an affective 

influence on the student outcome.    

According to De Jong (2000) limiting factors, such as attitude or capability, influence the 

pedagogical content concern (PCC) by teacher trainers for their preservice or prospective 

teachers.  Teacher trainers who provide professional development for preservice or prospective 

teachers are responsible for being alert to and addressing the PCCs of these teachers in order to 

guide them in gaining effective skills as science teachers.  Talsma (1996) highlights the self-

efficacy of teaching students prior to entering the classroom as a new teacher.  Talsma (1996) 

shared stories from preservice elementary teachers that included experiences they had in science 

and science teaching.  She used the autobiographies of these teachers to uncover events and 

circumstances in classroom instruction that contributed to forming the attitudes towards science 

for these preservice teachers.  As students, what they experienced in the classroom either made 
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them science seekers or science avoiders.  The evidence from the autobiographies uncovered the 

experiences of the teachers that contributed to being a seeker or avoider.  References made to a 

reliance on textbook driven lessons that were associated with a negative impression of science, 

and the autobiographies revealed that students who liked science, did so based on the rich details 

in their essays of events that included laboratory investigations, animal dissections, and project-

based learning.    

Hong and Lin (2011) found that those educators that were confident in their knowledge 

of the content and pedagogical skills were able to effectively facilitate the learning of the 

concepts through their lessons with the students.  They concluded that the elementary through 

high school teachers they worked with in Taiwan encouraged autonomy while instructing science, 

which helped to reinforce positive attitudes towards the subject.  In other words, teachers who 

had confidence in their pedagogical skills and content reinforced optimum learning environments 

for students in their classrooms. 

STEM professional development for teachers.  Teacher professional development has 

changed over the years, reflecting the challenges associated with the shifting perceptions of the 

role of the teacher in regards to appropriate instructional strategies for teaching science related 

content (Wojnowki & Pea, 2014).  An historical overview encompassing the early 1960s through 

the 1990s includes an early awareness of a need for general pedagogical training that was 

insufficient in addressing the needs of the specific content (Wojnowki & Pea, 2014).  In other 

words, in the approach of the early 1960s was very general and voluntary; therefore, measureable 

improvement on student performance was minimum.   

In the 1990s, there was a shift to address content in a systemic relationship, and STEM or 

Science, Technology, Engineering, and Mathematics was first coined as a national effort to 
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reform science and mathematics related curriculum (NSB, 2002).  As technology became more 

prominent in society with the internet, video conferencing, and new school technologies, 

professional development and teacher training programs were redefined by this available 

innovation as well as the movement to identify national standards for science and mathematics 

(AAAS, 1993 NRC, 1996, Wojnowki & Pea, 2014).  Benchmarks for Science Literacy (AAAS, 

1993) and the National Science Education Standards ([NRC], 1996).  These publications were 

part of the early wave of the systematic reform in science and mathematics education, and they 

were designed to provide innovative insight to improve active student learning in the science and 

mathematics classrooms.  

Currently, the premise behind the professional development of teachers is driven by 

research that is guided by a constructivist approach to learning and influenced by increased 

opportunities to integrate innovative technology to promote the current reform systematic 

standard called STEM education (Gay, 2002; Porter, Birman, Desimone, & Yoon, 2004).  In 

recent years, the approach to professional development of STEM teachers has been lauded for 

not only preparing the teacher with general pedagogical skills, but also with more pedagogically 

driven content knowledge with emphasis on the culture of learning (Gess-Newsome & Lederman, 

2002).  In other words, a teacher’s beliefs and their effect on classroom practices as well as the 

ability to shift instructional strategies to promote active inquiry of the students is the focus of 

professional development.   

Based on current research, as the awareness of the latest STEM standards, Next 

Generation Science Standards (NGSS), grows nationally, students in classrooms taught by 

teachers who are participating in STEM professional development are showing improved 

performance.  According to Marx et al. (2004), traditionally low performing students were 
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showing evidence of improved academic performance based on a three-year study of working 

with teachers and students using innovative technology and science standards with a reform 

inquiry-based curriculum.  Through an improved awareness of the essential role teachers have in 

improving access to effective STEM practices in the classroom, additional studies are being 

conducted to address teacher beliefs and other influences on their classroom practices.  For 

example, Bianchini and Cavazos (2007) conducted a study focusing on first year teachers and 

how they navigated the classroom and learned how to teach science.  Another study conducted 

by Schneider, Krajcik, and Blumenfeld (2005) also followed teachers to look at factors faced by 

these teachers to effectively teach content to their students.  These studies show just a glimpse at 

the current trend to look more deeply at the impact of effective instructional practices in STEM 

education on science literacy.          

How Students Learn Science   

According to Janice Koch (2010), students construct their knowledge through 

experiences.  She supports her claim with research findings from the work of Piaget and Bruner 

from the 1920s, who argued that students develop in cognitive stages as they grow and gain 

understanding of the world around them.   Rosene and Douglas (2009) asked the question 

“Would you be a student in your classroom?” Teachers and students may perceive the science 

classroom experience differently.  According to Rosene and Douglas (2009) this disconnection 

in cognitive perception between what the learner experiences and what the educator thinks the 

learner is experiencing may contribute to the gap between what the students and the teacher 

expect from the instructional experience.  In other words, teachers who actively incorporate self-

assessments throughout their teaching careers may have an optimal advantage of balancing their 

science instruction between teacher-centered and student-centered based on the learning 

expectations and self-evaluations of pedagogical practices in the classroom.   
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What students learn about science includes historical and philosophical texts that 

provides a magnitude of facts, theories, laws, and antiquated assumptions and presuppositions 

made by ancient and modern scientists and scholars (Hodson, 1988; Kuhn, 1962/2012; Naiz, 

2011; Preston, 2008).  Philosophers and historians have long been fascinated with scientific 

knowledge of natural phenomena and the process of discovery:  from Aristotle making 

assumptions about movement of objects, to Copernicus rejecting heliocentric for solo centric 

movement of the planets, to Newton producing grounding breaking theoretical work in gravity 

and motion (Hodson, 1988; Kuhn, 1962/2012; Naiz, 2011).  But science is not just theory, nor is 

it just a cumulative process; it shifts and changes with the broadening understanding and 

knowledge of humans and their research capabilities (Koch, 2010; Naiz, 2011; Smith & 

Scharmann, 1999).  According to some modern science educators and researchers, knowledge of 

science should be informed heavily by process, such as questioning, making claims, 

experimentations, laboratory investigations, and multiple attempts of trial and error to seek 

explanations.  However, caution is given to teaching these processes in a fashion that is linear 

and cumulative.    

Educational researchers have varying opinions of what is essential to science textbooks to 

appropriately inform the science student (Naiz, 2011).  According to Monk and Osborne (1997) 

and Stinner (1996) emphasis on experimental science allows students to learn the skills of 

science through process.  In other words, learning by doing science.  The National Science 

Education Standards (NRC, 1996) was a valuable framework for science education that 

promoted authentic learning experiences through strategies of inquiry.  However, there is an 

awareness for balance of learning by doing with instructional transfer of scientific information 

from the teacher to the student.  Peter  Fensham claimed that “the school science curriculum still 
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very strongly has this introductory and preparatory sense….the curriculum neither attracts, nor 

equips them well scientifically for lives they live when they enter society beyond school” (as 

cited in Cardellini, 2013, p. 737).  Fensham advises as the proper approach that “[R]eformation 

of school curriculum into units that reflect real-world science and technology and students’ sense 

of interest and relevance” (Cardellini, 2013, p. 737).  Therefore, based on this information, 

advocates for reform in the science classroom acknowledge the necessity of background and 

foundational instruction infused with elements of discovery, nurturing a meaningful and relevant 

learning environment. 

Koch (2010) stated “there is no one single sequence of steps followed in all scientific 

investigations” (p. 5).  Additionally, Koch (2010) noted that “not all the so-called steps in the 

scientific method are relevant to every investigation” (p. 5).   Dyasi (2006) described scientific 

investigation as a process that involves collaboration and discussion needed to explain the nature 

of the phenomena in order to make sense or give reason to the phenomena.  According to Heller-

Winokur, Winokur, and Worth (2009), “language and communication are central to the learning 

process” in science education (p. 49).  This latter claim reinforces that science is a living process 

that requires a specific social discourse to learn science.  Wivagg and Allchin (2002) noted that 

the scientific method could not be limited to a simple algorithm.  They suggested that the 

empirical models of the scientific method described in traditional textbooks and demonstrated in 

classroom laboratory investigations are inadequate and antiquated.  Furthermore, Wivagg and 

Allchin (2002) encouraged the approach to a scientific method as the ‘Scientists’ Toolbox,’ and 

asserted that the dogmatic approach of scientific method to conduct investigations is too simple 

and leads to misunderstanding about the purpose of science and discovery of the natural world.  

Science educators encourage teachers and students to appreciate scientific methods of discovery 
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as well as to be creative and dynamic with the process in order to engage in valuable scientific 

exploration. 

The arguments among science educators and researchers encompass what science 

educators and students should know and learn about science.  What are the important aspects of 

science that maintain the drive for creative learning and potential for discovery?  These 

characteristics of science include wonder, experimentation, questioning, exploration, research, 

collection of data, analysis, and making claims based on assumptions and experiences (Douglas, 

Klentschy, Worth, & Binder, 2006; Hodson, 1988; Koch, 2010; D. J. Martin, 1997; Worth & 

Grollman, 2003).  Poststructuralist scientists and science educators encourage and expect the 

environment of modern science classroom to be dynamic, embracing these general 

characteristics that invite opportunity for students to be creative and use their imagination (Koch, 

2010; Naiz, 2011; Smith & Scharmann, 1999).  In a recent interview, Peter Fensham was asked 

about how students learn (chemistry), and in response, he recommended a balance of teaching 

the “established body of knowledge and procedure . . . . [with] use of ways to engage students 

with the phenomena, concepts, and principles of [the science concept]” (as cited in Campanario, 

2002, p. 739).  These remarks can be applied to science in general, that a balance of what is 

known about science can be applied to a constructivist approach to experiences and learning 

science.    

Classroom Environment and Learner Success   

A science classroom is a space or opportunity for students to learn the history and 

philosophy of science, embrace the uncertain and false science that occurs routinely in the 

discovery of new ideas, and recognize that science is an accumulation of what humans know and 

understand about the nature of science (Koch, 2010; Naiz, 2011; Overman, Vermunt, Meijer, 

Bulte, & Brekelmans, 2014; Palinscar, 1998).  In other words, the classroom is the threshold for 
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history and discovery of science through instructional strategies that incorporate a framework of 

background and skills related to scientific knowledge in a learning environment that is conducive 

to rich scientific inquiry.   

The events of natural phenomena are not isolated from each other, but are overlapping 

and provide space for engagement and interaction for rich learning experiences (Naiz, 2011).  

The discourse of science education is an exploratory process that incorporates deep discussion 

and the use of constructive argumentation (Sampson, Enderle, & Grooms, 2013).  In other words, 

significance is placed on narrative between among the learners with the instructor, allowing for 

construction of knowledge and understanding.  The underpinnings of science education rely on 

construction of knowledge through discovery, data gathering, analysis, and critical high-order 

thinking that promote skills and knowledge in other areas of knowledge (Koch, 2010; Naiz, 2011; 

Rutherford & Ahlgren, 1990).  A passage from Science for All Americans: Project 2061 best 

describes the importance of scientific knowledge for all American students: 

Education has no higher purpose than preparing people to lead personally 

fulfilling and responsible lives. For its part, science education—meaning 

education in science, mathematics, and technology—should help students to 

develop the understandings and habits of mind they need to become 

compassionate human beings able to think for themselves and to face life head on. 

It should equip them also to participate thoughtfully with fellow citizens in 

building and protecting a society that is open, decent, and vital. America's 

future—its ability to create a truly just society, to sustain its economic vitality, 

and to remain secure in a world torn by hostilities—depends more than ever on 
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the character and quality of the education that the nation provides for all of its 

children. (Rutherford & Ahlgren, 1990, p. v) 

Recent studies highlighted the significance of contemporary perspectives to science-

related content classrooms and instruction (Lasry, Charles, Whittaker, Dedic, & Rosenfield, 2013; 

Overman et al., 2014).  Two studies were reviewed that addressed the importance of the 

classroom setting as well as the context in which science was taught.  In one study, the 

pedagogical practices in relation to student-centered technology were investigated, and the 

second study measured student perceptions of the teacher teaching when compared between 

context-based curriculum and traditional curriculum approach to learning chemistry.  Both these 

studies were useful to supporting the idea that learning science is socially constructive.   

Lasry et al. (2013) looked at the relationship between the context-based classroom and 

the pedagogical practices of the teacher.  The study included traditional and contemporary 

architecture, such as room design and access to technology, as well as the type of instruction, 

such as teacher-centered or active student learning through student-centered activities.  The 

students were enrolled in a semester science related course with access to technology in the 

classrooms.  The classes were observed and teachers completed a self-inventory to assess their 

teaching strategies.  In conclusion, the setting was less significant than the influence of the 

teacher.  The setting was valuable to improving context-based learning; however, if the teacher 

did not adopt more student-centered model of instruction, then active learning was less 

successful.  Therefore, teaching in a contemporary student-centered setting does not necessarily 

transfer into effective teaching practices that promote student active learning. 

According to Overman et al. (2014), socio-constructivism is the framework for a context-

based approach to learning chemistry.  For this study, student perception was again used to 
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compare teaching using traditional chemistry curriculum versus two context-based curriculum.   

This study included 24 chemistry teachers and 480 secondary students ranging from 15 to 17 

years old.  Students were asked about how they perceived the behavior of the teacher based on 

the setting, being a traditional or one of the two context-based settings.  Findings were inclusive; 

however, relationship between the teacher and the students was highlighted.   

The classroom setting with instruction are integral to student learning and essential to 

successful learning, however, the expectations for contemporary architecture and PCK are 

confounding for teachers who are classically trained using teacher-centered strategies (Lasry et 

al., 2013; Overman et al., 2014).  Teachers who are trained to teach in traditional settings in 

which the teacher is leading the instruction in a position of authority are challenged by a 

contemporary less teacher-centered classroom layout.  The design of the classroom and role of 

the teacher support the learning practices that can be implemented in order to successfully 

encourage a transition towards a student-centered approach and away from the teacher-centered 

the design would to be altered in order to be a more effective learner-centered environment.  It is 

important to consider that the environment for learning science is fluid and dynamic, with 

authentic and meaningful experiences that can foster self-efficacy through science literacy for 

every person.      

Qualitative Research in Science Education 

 Recent studies have contributed to the continued demand for finding information through 

experiences in the classroom.  According to a historical perspective from Chiappetta (2008), 

science curriculum has undergone multiple stages of revision, and in-depth explorations of 

science classrooms are needed to better understand how students learn.  In recent years, reports 

provided by the NRC (2010, 2013) have called for nontraditional approaches to investigating the 
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learning and teaching that occurs in the classroom.  A call by educational research institutes and 

related groups involved in science education reform are inviting varied methods of research to 

discover how and why students learn science.   

Through qualitative and mixed-methods approaches, current research in science 

education has revealed the effect of teacher belief on implementation of reformation curriculum 

and how students respond to the experiences of inquiry-based learning.   Several case studies of 

experiences of elementary and secondary teachers provided insight into the planning and 

expectations of these educators as they considered their students when teaching science content 

(Casey, 2001; Johnson, 2004; A. M. B. Martin, 2008; Molotsky, 2011).  The following case 

studies represent the current relevant qualitative research regarding science classroom culture.  In 

general, these studies take into account the experiences of the teacher participants, and most 

studies looked at the effects of curriculum intervention.    

Johnson (2004) conducted a single-case study of the practices of a seventh grade science 

male teacher using methods of ethnography.  The purpose of this a qualitative study, in which 

multiple sources of data were used, was to show evidence related to a teacher’s beliefs about 

teaching his students science.  Field notes from interviews and observations were analyzed using 

the constant comparative method, from which four major themes emerged.  The themes 

represented how the teacher approached instruction to meet the needs of the students in order for 

them to be successful.  These themes revealed that the teacher’s beliefs influence the classroom 

culture.  The implications from Johnson (2004) were that the teacher influences instruction 

through their own capability as well as the ability to motivate, continually self-evaluate, and 

promote diverse instructional strategies.       
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A. M. B. Martin (2008) also conducted a qualitative, single case study to examine the 

effects of one science teacher’s beliefs and practices in a third grade elementary classroom 

consisting of 25 students.  The elementary school had implemented an innovative strategy called 

Science Writing Heuristic (SWH) in which one female teacher was followed for the study.  The 

SWH approach to writing “is thought to allow students to be able to construct knowledge by 

providing teachers and students with templates based on constructivist view of learning and 

using an inquiry-based approach” (A. M. B Martin, 2008, p.4).  In other words, this approach 

was expected to enhance the use of science instruction strategy with the third grade students and 

effect the teacher’s beliefs about her practices.  Data was collected from interviews, classroom 

observations, field notes, reflective writings by the teacher, professional development, reflections 

of those who worked with the teacher, student responses, video and audio tapes, as well as 

several other qualitative method.  A Reformed Teacher Observation Protocol was used which 

scored the reform efforts of the teacher using the SWH approach in the science classroom.  From 

the findings of this study, Martin (2008) found that the teacher’s beliefs shifted with the 

intervention of the SWH approach.  The instructional practices progressed from teacher-centered 

to student-centered as the teacher began to better understand and use innovative practices in the 

science classroom.  Based on the field notes, reflective writings, student responses, and other 

related data, the experiences through the implementation of SWH approach contributed to 

broadening the instructional practices of a science teacher who went from a traditional approach 

to engage students in a more active learning environment. 

 Casey (2001) used ethnographic methods to conduct a case study of a science classroom 

to examine the effects of reform curriculum involving implementation of graphic-calculators for 

data collection and analysis.  This case study was guided by historical research of technology 
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implementation in cooperative learning settings.  As science education endures through 

reformation, technology has become a prolific agent of reform in authentic instructional 

strategies (Mehlinger, 1996; NRC, 2012).  Advances in technology have been linked to the 

health and welfare of our society; therefore, a meaningful use and knowledge of technology is 

significant to self-efficacy in science literacy (NRC, 2012).  Therefore, technology is integral to 

science education, and continued research benefits educational reform efforts.  Casey (2001) 

found that reform practices by the teacher as well as appropriate technology enhanced the 

learning environment for the students.  As in the other two studies, the teacher was actively 

committed to reformation practices.  The study addressed how the teacher and students 

demonstrated appropriate scientific discourse and evidence of improved scientific literacy 

through their work with the lessons that integrated the graphic calculators. 

 Finally, Molotsky (2011) conducted a more recent case study to examine the impact of a 

reformed physics curriculum on student attitudes and learning in a high school classroom. Using 

ethnographic methods, Molotsky (2011) incorporated a survey with observations and interviews 

with key informants.  The study included a physics teacher and a group of secondary students 

who identified themselves as “college bound” in an “Accelerated Physics class” (Molotsky, 2011, 

p. 57).  This case study provided opportunity to examine the influence of the educator, based on 

their experience and knowledge of reform curriculum.  Molotsky (2011) used an attitude survey 

with qualitative methods of observing lessons and conducting interviews with the teacher and 

students to better understand the impact of inquiry based instructional practices on the students 

learning the materials.   These studies represent a snapshot of the continued effort to use 

alternative methods of research to explore more deeply the unique learning experiences of 

classroom environments.  Not only did the teacher's belief play an integral part in the 
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instructional planning, but their knowledge and ability to implement reformation strategies was 

essential to the access of the students to science knowledge.   

 These current case studies focus on the culture of science classrooms implementing 

reformation curriculum and strategies to teach science concepts and processes to improve science 

literacy.  Each study represents a unique setting that demonstrates the importance of how the 

teacher teaches and what the teacher believes about the learning of information.  Based on the 

research, there are limited qualitative studies that address the relationship within the culture-

sharing group of a science classroom and how they function as a learning community.  This 

ethnographic case study will provide insight into how the instructional strategies of the teacher, 

the expectations of the students in learning science, and the communication of science concepts 

are facilitated within the culture-sharing group. 

Chapter Summary 

This qualitative ethnographic case study was a baseline study that allowed the researcher 

the opportunity to examine a science classroom culture in which traditional and reformation 

instructional strategies were being used to teach concepts and processes.  The research provided 

a snapshot of the benefits of reformation strategies and approaches in science education; 

however, teachers are still making strides through professional development and classroom 

experience to adjust and implement strategies that are more effective.   

 The qualitative methods of this ethnographic case study augment the researcher's efforts 

to look at a unique learning environment and ask the following research questions:  

1. How does the teacher implement science instruction strategy in the classroom?  

2. In what ways are students engaged in the classroom?  

3. How are science concepts communicated in the classroom?    
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This study provided an important opportunity to identify and explore the factors that influence 

learning in a single science classroom through the experiences of two classes of students and 

their science teacher.  Another important aspect to this qualitative ethnographic case study is that 

the teacher and students have not been introduced to formal measures to include reformation 

strategies; however, the resources and background of the teacher provided the atmosphere for 

engaging science learning. 

This qualitative ethnographic case study was conducted through an interpretivist lens 

guided by the premise that knowledge is socially constructed.  The history of science education 

is reflective of the constructive ideas of Dewey, Piaget, and Vygotsky, that knowledge is gained 

through experiential learning.  Recent efforts in national science and mathematics education have 

included systematic reform, resulting in standards that promote inquiry-based learning.  Based on 

current research, emphasis has been placed on observing the influence of teacher beliefs on 

classroom practices.  In an effort to improve STEM literacy, evidence is being gathered in order 

to effectively train teachers to work with students using best STEM practices.  Four current 

qualitative case studies of the science classroom which found that teacher’s belief and the shift to 

belief that resulted from efforts of implementing new curriculum.  Each case study used methods 

of ethnography to collect data, such as interviews and observations, to address the impact of 

implementing inquiry-based curriculum.  This ethnographic case study acted as a baseline to 

look at the practices of the teacher and the effect on the science culture without intervention.    
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CHAPTER III 

METHODOLOGY 

 In qualitative research, the methodologies tend to be inductive by nature, in which 

patterns of events and themes evolve and change throughout the process of data collection and 

analysis (Creswell, 2003; Glesne, 2011; Rossman & Rallis, 1998).  Multiple methods were used 

in this qualitative ethnographic case study to collect information within the natural setting of a 

science classroom in order to gain a greater understanding of the effects of instruction on the 

science culture within the classroom.  The description of the methodology and research design 

for this qualitative ethnographic case study are addressed in this chapter, including ethnography 

and case study.  The methods used to collect and analyze the data from field notes and transcripts 

from field work included eleven classroom observations, a single interview, and two student 

focus groups.  These strategies were important to the emergence of the themes that represented 

this qualitative ethnographic case study of a science classroom culture.  The teacher and students 

are members of a culture-sharing group who are key informants of the science learning that 

occurs in this particular science classroom (Creswell, 2013; Gilchrist, 1992).   They provide the 

researcher and audience with information about how their science classroom culture learns 

science.  The research questions that guided this study of a science classroom culture were as 

follows: 

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 
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Qualitative Ethnographic Case Study Design 

This section describes the research design of this qualitative ethnographic case study of a 

high school science classroom.   This qualitative ethnographic case study employed several 

methods of ethnography and case study due to the nature of the study.  This study provided an 

opportunity to gather information from a culture-sharing group using methods appropriate for 

ethnography and case study, such as field work, researcher reflexivity and transcriptions. The 

researcher assumed the role of nonparticipant/observer as participant and the members of the 

culture included the teacher, who is the adult key informant, and the students, who are referred to 

as the young key informants.  This section includes a description of the details of key informant 

selection, and research site description, followed by the description of and plan for the methods 

used to acquire and analyze the data, steps taken to ensure ethical accountability, and concludes 

with the chapter summary.    

A qualitative ethnographic case study design can integrate ethnography and case study in 

which each methodology contributes philosophical tenants and procedures necessary to ensure 

academic rigor when conducting scientific research (Creswell, 2013).  The methodology for this 

qualitative ethnographic study is made clear in this section with a framework of the methods that 

were used to collect and analyze the information gathered from the key informants within the 

culture-sharing community.  The strategies are defined, followed by the procedures and 

guidelines which describe how integrity and confidentiality were managed in this qualitative 

ethnographic case study, such as adhering to consent and assent forms while managing the data 

in a secure environment to protect the key informants (Glesne, 2011).  This qualitative study was 

conducted empirically; therefore, scientific research proven procedures were adhered to using 

appropriate ethical research standards in order to conduct valid reliable qualitative research.   
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Ethnography 

Anderson-Levitt (2006) defined ethnography as the philosophical study of people within 

the context of their cultural existence.  She placed significance on two specific methods: key 

informant observation and open-ended interviews.  According to Angrosino and Rosenberg 

(2011), in ethnography, the observer chooses from several classical and contemporary positions 

and records behavior through field notes.  These field notes include the traditional paper and 

pencil as well as more contemporary media, such as photographs, video or audio recorders, 

which can capture the lived experiences of the person or group within the context of the social 

setting.   Ethnographic tools provide the foundation for revealing how people make meaning 

from life.   

Ethnography can be a primary methodology for collecting empirical data from a cultural 

study or it can be part of a tool kit that includes other methodologies, such as case study.  The 

process of collecting field notes in ethnographic research has the ability to inform mixed method 

qualitative inquiry with descriptions and interpretations of cultural behavior (Anderson-Levitt, 

2006; Bernard, 2002; Nader, 2011; Wolcott, 1987).   Therefore, ethnography reveals human 

complexity that may not otherwise be available through other methodologies.  

Contributions of ethnography to human research are not limited to testable hypotheses or 

generalizable assumptions about human groups, but instead provide a platform for asking deeper 

questions, such as How?, Why?, and What if? Nader (1969) proposed that ethnographers are 

responsible for learning about the group or culture prior to data collection (Nader, 2011).  In 

other words, the researcher is advised to be familiar with the group as a whole, and be aware of 

those that hold power and others that tend to be powerless.  For example, if an ethnographer is 

planning to work with caregivers in a community, time should be invested to learn about the 
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others within the group, such as those being cared for, leaders, advocates, and other supporting 

members of the community.   

Anderson-Levitt (2006) drew from the historically significant work of Margaret Mead in 

the early 20th Century to emphasize the importance of ethnography as a long-term investment of 

resources and time to build a deeper understanding of a culture.  Anderson-Levitt (2006) 

suggested that ethnography is not a methodology for testing hypothesis, but a process of 

discovery that uses experiential data to reveal a deeper understanding of specific behavior that is 

not reductive but inductive by nature.  Anderson-Levitt (2006) emphasized the importance of 

listening and asking appropriate questions as effective strategies in ethnographic studies.  The 

information for this ethnographic case study was gathered through the lens of a 

nonparticipant/observer as participant as the key informants engaged as science classroom 

culture in the science classroom (Creswell, 2013; Gilchrist, 1992).  The information gathered 

from the key informants as a cultural community revealed a valuable narrative of how this group 

learns together and provided contemporary qualitative research findings to inform STEM 

education.    

The ethnographic approach to studying a culture relies on two important factors, which 

are observation and open-ended interviews.  Ethnographic research is an inductive process in 

which events occur within a culture that influence the research purpose and questions.  

Adjustment is possible and at times necessary, because events reveal a perspective not 

anticipated, or the focus narrows to an important aspect of the behavior that is in itself a 

purposeful exploration (Anderson-Levitt, 2006).   The culture is how people make meaning from 

their experiences, and it is not bounded by a single place or uniform behavior.   
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Researchers use ethnography to describe, interpret, and reveal the meaning of cultural 

behavior, which is founded in anthropological studies and valuable in contemporary qualitative 

inquiry (Bernard, 2002; Wolcott, 1987).  Researchers also suggest that the value of ethnography 

is more than the empirical methods that generate measured data, but rather it is the possibility of 

gaining a deeper understanding of the complexity of human nature and the potential for 

continued research in order to build knowledge about the whole society.  

 According to Spradley (1980), the study of culture is complex because it is made of 

social situations carried out by people in a particular setting.  Anderson-Levitt (2006) proposed 

that in an ethnographic study, the setting can be anywhere in which people are making meaning 

through social interaction.  For example, a classroom, a building, and a family living in a house.  

This qualitative ethnographic case study took place within the space of a science classroom.  

This particular classroom was designed to incorporate laboratory investigations and virtual 

learning experiences as well as traditional face-to-face instruction between the teacher and the 

student.  The group met in the classroom daily throughout the school year, cultivating an 

environment that stemmed from their common learning experience in the classroom.  However, 

events outside the classroom did influence the data, and this was accounted for through the 

information collected from the observations and interviews.  For example, interruptions due to 

absent staff, phone calls, and disruptions from district staff.  These events contributed to the 

deeper understanding of how the group continues to function regardless of all the circumstances 

that influence the educational setting of this one science classroom.     

 There are several approaches to enter a study as an observer.  For this qualitative 

ethnographic case study, the researcher was identified as a nonparticipant/observer as participant, 

an outside individual who was not directly engaged with the key informants, which allowed them 
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to continue their normal interaction without interruption to the established relationships in the 

culture (Creswell, 2013).  While collecting data from the notes during observations and audio-

recording of the interviews, the researcher limited engagement that may interfere with the 

science classroom culture in order to reveal the true self of the key informants.  For example, the 

researcher minimized comments if invited to participate in the conversation, or reserved direct 

dialogue with the adult key informant for prior or after individual field investigations.  

 Ethnography can also be blended with other methodologies or be a complete study 

informed by the study of culture and making meaning of the behavior within the context of the 

culture (Anderson-Levitt, 2006).  The space provided a natural setting for the experiences that 

contributed to defining the science classroom culture for this specific group.  Ethnography 

provides an opportunity to reveal complexity and multiple understanding of behavior using 

qualitative inquiry methods such as observations and interviews (Angrosino & Rosenberg, 

2011).  This qualitative ethnographic case study took place in a science classroom, where 

experiences of a group of individuals sharing a space of teaching and learning science curriculum 

was captured during observations, followed by opportunities to talk about their learning 

experience through different types of interviews.  These experiences were collected using written 

notes and audio-recordings that were transcribed for further analysis.  

Case Study 

A case study is a “method [that allows the researcher] to examine, in-depth, a case within 

its real-life context” (Stake, 1995; Yin, 2006).  A case being anything, such as a person, 

community, event, or policy, that is explored inductively to learn new information and gain a 

greater understanding about that which is being studied (Bhattacharya, 2009; Merriam, 1988; 

Stake, 1995).  As a method, case study allows the researcher to explore contemporary events, 
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people, and groups.  This method includes two affectively contemporary strategies for collecting 

data: observations and interviews (Stake, 1995; Yin, 2013).   The researcher had the advantage of 

collecting evidence through documents, artifacts, and information gathered during interviews and 

observations that could not have been captured through historical events.  

Methods of case study cannot be controlled like that of experimental research, because 

they involve a natural living setting, in which events take place that are captured by the 

researcher to interpret the experiences of the case to reveal more information about that which is 

not known, not understood, or give more depth to that which is known (Creswell, 2013; 

Shavelson & Towne, 2002; Yin, 2013).  The method of case study allows the researcher to 

investigate a topic that may not be as accessible in another format (Shavelson & Towne, 2002; 

Yin, 2006).  Case study is not recommended for use in addressing causal relationships, such as 

an experimental study, because the conditions are not occurring in a vacuum.  The teacher and 

students worked together to master science objectives through traditional lecture, student group 

work, independent practice, laboratory investigation, and types of evaluation. The data was 

captured from real time classroom processes as well as separate interviews conducted by the 

researcher with the teacher and the students. 

Yin (2006) advised researchers to be aware of the audience who can benefit from the 

findings when designing a study.  A case study design is a valuable opportunity to reveal a 

situation with an in-depth understanding of an event or person(s) through direct observations and 

collecting data in a natural setting (Bromley, 1986).  Case studies in education research can 

include explorations in classroom culture, such as in depth analysis of teacher beliefs, attitudes of 

students towards learning science, and experiences within the classroom culture related to 

implementation of reformation science education (Casey, 2001; Johnson, 2004; A. M. B. Martin, 
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2008).  In several studies related to this qualitative ethnographic case study, researchers used 

case study methods to examine the effect of reform instructional strategies in the science 

classroom  Each study provided an opportunity to explore a unique experience in a particular 

environment in which the teacher was implementing reformation science For example, Johnson 

(2004) conducted a single case study to study the factors that influence a middle school science 

teacher's instructional practices based on his beliefs.  Another study conducted by A. M. B. 

Martin (2008) allowed her to examine an elementary classroom in order to observe the impact of 

a teacher's belief in how students learn affected her instructional planning process.  The 

elementary classroom was another example of a teacher implementing reformation practices in 

her science lesson.  Each study was an opportunity to explore a unique experience in a particular 

environment in which the teacher was implementing reformation science education. 

A case study is an opportunity to research a sub-system, providing a glimpse into the 

grander system, acknowledging the multiple events incorporated into a community or culture.  

Wolcott (1992) suggested that case study is a tool used as a final process of research; however, 

other researchers defend case study as a methodology that joins interpretation and insight from 

the key informant, researcher, gatekeepers, and the reader to negotiate understanding and 

knowledge of something new or not previously appreciated (Bhattacharya, 2009; Merriam, 1988; 

St. Pierre, 2000).  In other words, case study provides an opportunity to reveal the depth of a 

particular setting through the information shared by those involved with the case to the reader by 

drawing them into this intimate connection.  

Using ethnography and case study, this qualitative ethnographic case study was an 

opportunity to reveal insight into the classroom culture and how the key informants relate while 

engaging in science education.  Ethnography allowed an opportunity to capture the experiences 
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of a culture while case study provided the framework by a specific phenomenon was researched 

(Angrosino & Rosenberg, 2011; Creswell, 2013; Yin, 2013).  A single classroom culture 

influenced by a teacher was studied to gain a deeper understanding of how members of this 

culture perceived the effect of science instruction strategies on learning. This study was partially 

situated in case study, because it occurred within the boundaries of a single location or a 

“bounded system” (Creswell, 2013, p. 73).  The single location was a high school science 

classroom in which two classes of IB life science students existed within the context of learning 

science.  Yin (2013) claimed that case study research as a process is equally as valuable as a 

single method or a method incorporated with several other methods in order to meet the complex 

needs of broader research.  According to Creswell (2003): 

The entire culture-sharing group in ethnography may be considered a case, but the intent 

in ethnography is to determine how the culture works rather than to understand an issue 

or problem using the case as a specific illustration. (p. 73) 

The contemporary data was collected from exchanges between the key informants in a single 

classroom environment, which situated this study in ethnography and case study.   

Ethnography was significant to this baseline study, because the data was collected from 

events that took place within the context of the natural setting (Anderson-Levitt, 2006).  In other 

words, the high school science classroom was the natural setting and the teacher with the 

students were the science classroom culture.  Eleven classroom observations, a teacher interview, 

and a student focus group contributed to gaining a deeper understanding of how instructional 

strategies affect a science classroom culture.   Individuals, either one-on-one or in a focus group, 

were interviewed to gain a deeper understanding of how each perceive the learning experiences.   

Case study was the structure by which this study was set up to investigate the effect on the 
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culture as a result of specific strategies (Yin, 2006, 2013).  This case study was an exploration of 

the effect of science instruction strategies of the science teacher on two classes of life science 

students.  These methods will be discussed further in the methodology of this study.    

Case Study Setting 

The setting for this case study was a high school science class that was purposefully selected for 

this qualitative ethnographic case study.  The case study was of the science classroom culture 

that occurs within the community of young learners in this classroom (Yin, 2013).  Creswell 

(2013) identified purposeful sampling as having rationale and meaning for the specific case.  He 

relied on the work of Miles and Huberman (1994) in regards to how to select for a case as well as 

how to approach the methods of inquiry appropriate for a case study.  For this qualitative 

ethnographic case study, a high school science classroom that included a learning science 

classroom culture was selected to collect and analyze their experiences and words in order to 

reveal information that contributed to the findings of this study. 

 The school in which the class is part of is located in Texas in a city with a population of 312,195 

(US Census, 2014) and is part of a prominent Hispanic serving school district (TEA, 2015a).  

The site was selected from two potential campuses from the same district.  The school site was 

selected based on background and academic achievement.  The primary school was a school that 

had demonstrated a great level of investment of time and resources to provide the students with 

greater access to higher education.  

School site.  The high school was part of a prominent urban school district (TEA, 2015a).  

According to a Texas Education Agency 2013-2014 School Report Card (2014a), this 6A school 

was composed of a student population of 2,120.  The student body included African American 

(2.6%), Hispanic (81.9%), White (12.9%), American Indian (0.4%), Asian (1.6%), and students 
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who identified with two or more races (0.5%).  The enrollment by student group was reported as 

Economically Disadvantaged (59.7%), English as a Second Language (1.5%), and Special 

Education (10.7%).  The school report included the class size average by grade and subject as 

English/Language Arts with 23.2 students (compared to the 17.4 state average), Foreign 

Language with 22.6 students (compared to the 18.9 state average), Mathematics with 24.9 

students (compared to the 18.1 state average), Science with 23.8 students (compared to the 19.1 

state average), and Social Studies with 24.1 students (compared to the 19.6 state average).  The 

average performance of the students on the newly developed statewide tests for science was up 

from the previous year’s 73% to 83%.  The average student performance had also increased from 

67% to 83%.  Overall, the school had met standard for the state and were given Distinction 

Designation for Science and identified as Postsecondary Readiness.   

 In recent years, the Corpus Christi Independent School District (CCISD) identified several 

schools to participate in an international program. The high school selected for this qualitative 

ethnographic case study by the district was a participating campus in the International 

Baccalaureate (IB) Program (CCISD, 2015).  According to the mission statement of the IB 

program as provided by the school website, the program “aims to develop inquiring, 

knowledgeable and caring young people who help to create a better and more peaceful world 

through intercultural understanding and respects” (CCISD, 2015).  The mission goes on to 

promote the program as a community of partners that include the “schools, governments and 

international organizations to develop challenging programmes of international and rigorous 

assessment” (CCISD, 2015).  Finally, according to the school district website the program 

“encourages students across the world to become active, compassionate and lifelong learns who 

understand that other people, with their differences can also be right” (2015).     This program 
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requires that the teachers participate in professional development and incorporate specific 

teaching strategies that promote academic success for students on a global level (IBO, 2014).  

This training is provided at the school by the designated local coordinator (CCISD, 2015.  This 

trainer is a teacher at the school who coordinates between the participating qualified teachers and 

the IB program.  The IB high school science classroom selected for this study was an opportunity 

to gather valuable data from the feedback of the key informants and observations from the 

learning experience to inform the practices of science educators involved in STEM education 

throughout the nation. 

The qualitative ethnographic case study was designed to address the science classroom culture in 

a high school classroom.  In order to access the key informants, several processes had to be 

addressed regarding individuals identified as minors or students younger than 18 years of age 

(Creswell, 2003, 2013).  The following section describes the processes used by the researcher to 

access the key informants.  The documentation referenced throughout, such as letter, university 

documentation, and protocols, is located in the appendices.   

Gatekeeping  

According to the research of Creswell (2013), gatekeeping is access to the cultural 

community in order to work with those within the community to reveal information that can 

answer the research questions.  In order to gain entry into the culture, there are those that grant 

that access while ensuring measures are taken to protect the confidentiality of those within the 

culture (Hammersley & Atkinson, 1995).  Therefore, approval was required by those that guard 

the safety of the culture.  In this ethnographic case study, the district administrators, principals, 

and teachers are those that grant access to the students who are members of the classroom 
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culture.  The research site was a high school science classroom and permission was required to 

access the key informants. 

The potential research site was selected and an initial letter of intention was sent to the 

campus principal of the primary high school (see Appendix A).  Once the principal agreed to the 

study on the campus (see Appendix A), the next step in the process was to complete two 

applications for permission to conduct the study at the high school. One of the applications was 

to the Internal Review Board (IRB) committee with the university and the second application 

was the Outside Research and Evaluation Approval Form (OREA) for the school district.  The 

IRB process included ethical standards addressed specific protocols for ensuring confidentiality 

and safety for the students during the data collection and analysis for the study (Angrosino & 

Rosenberg, 2011; Creswell, 2013; Miles, Huberman, & Saldaña, 2014).   The IRB was submitted 

to a university committee for review of the methodology and ethical guidelines of the study (see 

Appendix B).  The OREA form was similar to the IRB application; however, it was specific to 

the school district guidelines for granting access to the campuses and staff to conduct outside 

research (see Appendix C).  This form was provided by the school district as an electronic form.  

It was to be filled out electronically; however, the signatures had to be handwritten.  Once the 

electronic form was printed and signed, it was scanned and sent electronically to the school 

district.  All communication with the OREA form was electronic; therefore, the copy maintained 

for record is electronic only.   

Once the compliance officers for the university and the school district received all the 

documentation, a review of the documentation followed and once all ethnical guidelines were 

met, each compliance offer provided a letter of conditional approval (see Appendices C & E).  

The letter included a description of the project with the research objective, questions, and 
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procedure with a description of the procedure for maintaining ethical standards of the research to 

ensure confidentiality and safety of the key informants (Creswell, 2013; Miles et al., 2014).  A 

copy of the conditional approval letter was provided to the researcher, the university, and the 

school for record.    

This study included working with a vulnerable population, high school students, because 

they were under the age of 18 years old.   Once the school district and the school principal 

granted permission for access to the classroom, the direct teacher key informant, who teaches 

science in a high school classroom was selected and contacted to participate in the study.  Once 

the teacher agreed and signed the appropriate consent form (see Appendix D), the teacher chose 

the appropriate group of students to participate in the study.  Two forms were distributed to the 

key informants; they received either a consent form or an assent form depending on their age and 

role in the study. 

The consent form was given to the adult key informant and to each parent/guardian of the 

student key informants that participated in the study (see Appendix D - I).  A meeting was set up 

to talk with the selected teacher, at which time the researcher reviewed the research objective, 

questions, methods, and procedures for ethical and safe research.  The adult key informant that 

was responsible for the instruction and classroom management of the class was asked to sign the 

direct adult key informant consent form (see Appendix D).  If the classroom had another adult, 

such as a cooperating teacher or paraprofessional providing support for students that require 

individual attention, these key informants would have been asked to sign an indirect adult 

consent form (see Appendix F); however, none were assigned to the science classroom culture 

that participated in this study.   
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At the meeting with the group, each potential young key informant was given an 

overview of the study, such as objective, research questions, and ethical and safe standards for 

conducting human research.  At this meeting, the potential key informants could ask questions 

regarding the study and at that time either agree or not agree to consider participation.  Once they 

conditionally agreed to participate in the study, they received an envelope to take home that 

included the assent and consent forms.  

The researcher provided the parental consent forms to the young key informants to 

deliver to their parents.  To ensure adequate confidentiality, the IRB committee required two 

separate forms for each method. Students who did agree to participate were asked assent to 

observations and/or focus group interviews.  These forms went home with the potential key 

informants, at which time they were able to review the information with their parent/guardian 

and then returned the forms within a five-day window to the researcher for record.  The forms 

included details about the study, such as the research objective, questions, and guidelines that 

were maintained by the researcher in order to conduct ethical and safe research while working 

with this sensitive group.   The assent form was required for any key informant under the age of 

18 years.  This form required the signature of the child and the parent/guardian.  All key 

informants and parents/guardians were given a copy of the form that he/she signed as record of 

agreement to participate in the study.  The copy also served as a source of background 

information and provided contact information if a key informant needed to be removed from the 

study or needed to be reminded of the standards of conduct for the study. 

Culture-Sharing Group 

 A culture-sharing group is defined as a community of people that have a purposeful 

relationship within the community, such as the learning expectations of this group that engages 
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specifically in a discourse of science literacy (Creswell, 2013).  The case in this ethnographic 

case study was a science classroom which is identified with a high achieving program that 

anticipates best practices in teaching science in a time of contemporary reforms in science 

education in the U. S.  The group within the case included students enrolled in an advanced 

course of life science in the IB program and who were working directly with a teacher with a 

background in medical sciences who continued to participate in professional development 

directly related to the IB program.   

The adult key informant in this qualitative ethnographic case study shared in past 

conversations the inspiration to work directly in education programs that address human health 

within the community.  This desire to make a difference has acted as a catalyst to share valuable 

resource information with the learners enrolled in the teacher’s courses.  The group included 

students who were identified as motivated in both academic and collegiate activities, such as 

academic competitions, team sports, and honor societies.  The learning environment was 

influenced by general recommendations from the IB program, which is heavily influenced by 

student-centered learning, such as project-based learning in which the students are tasked with 

taking a more active role in the way they learn (CCISD, 2015; Kingore, 2004; Marzano et al., 

2001).  These students are motivated by achievement, both academically and athletically, and 

they are most likely to continue on to higher education. 

Key informants.  The participant(s) of an ethnographically influenced study were 

considered key informants who have information needed to reveal the emerging themes guided 

by the research questions (Gilchrist, 1992).  In this study, the distinction between direct and 

indirect key informants was determined by who was interviewed (direct key informants) and 

those that are only observed during the class period (indirect key informants).  It was likely that 
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some key informants were both direct and indirect key informants if they agreed to the focus 

group interview with class observations.   

The adult key informant was the main contact for scheduling and granting access to the 

classroom for the researcher.  This person is a certified Texas science teacher.  In Texas, there 

are several distinctions of science teacher for Texas teachers, but emphasis for this study was a 

current and valid Texas teaching certificate in a high school science, which is kept as record by 

the State Board of Educator Certification (SBEC) with the Texas Education Agency (TEA). The 

primary instructor or teacher was an indirect key informant in the classroom observations as well 

as a direct key informant when interviewed by the researcher.   

The adult key informant is a science teacher with 10 years of experience of teaching 

several science course and levels of science.  The adult key informant had a background that 

included practical science experience and instructional experience in science education.  Her 

earlier experience included working as a veterinarian assistant as a young adult, then pursuing a 

career in medicine by volunteering with medical offices while attending a university where she 

was enrolled in life science courses in a pre-medical program.  This person has remained actively 

engaged in continued professional development in science education through her course work as 

a doctoral student and with the IB program requirements for educators to stay abreast of updated 

information related to their instructional practices in the program.  She was a leader, acting as the 

head of the science department for several years, and she continues to support the leadership as a 

mentor in that same science department at the high school.  She is held in high regard by her 

students, being nominated by the student body as Teacher of Year and other related 

acknowledgements routinely.  The researcher preferred that the teacher was enrolled recently in 
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academic courses related to the field of science and/or instructional methods of science 

education.   

The students or young key informants were selected to participate in the study, because 

they are enrolled in one of the two sections of the selected IB life science course (SB3 IB 

Biology I HL#).  This higher-level biology course is designed to provide young learners the 

opportunity to gain knowledge about living organisms similar to that of a career biologist 

(CCISD, 2014).  The group included 34 students identified as secondary level in a high school 

classroom.  The young key informants were classified as sophomores between the ages of 16 and 

17, and enrolled in the first year of International Baccalaureate life science.  

Field Work Collection Process 

An ethnographer approaches a cultural study inductively, continuing to gather data while 

conducting ongoing field work within the natural setting of the culture (Sanjek, 1990).  The field 

work for this qualitative ethnographic case study took place in a science classroom situated in the 

science wing of a public high school.  Qualitative research is empirical and there are strategies 

for researchers to diligently address accuracy in their findings (Creswell, 2003).  The methods of 

data collection used for this qualitative ethnographic case study included observations and two 

types of interviews (one-on-one and focus group).  In this qualitative ethnographic case study, 

appropriate research methods were used to gather data from a personal and natural space, not a 

controlled environment.  Events played out within this natural setting of a science classroom 

between the teacher and the students (Miles et al., 2014).   The events within the classroom 

provided the researcher the opportunity to capture and draw from the lived experiences in the 

learning environment of the teacher and the students as they engaged in learning science.  
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According to Geertz (1973), this case was defined by the narrow event within the space, 

meaning that the study was of the science classroom with two groups of young key informants 

engaging with the adult key informant.  However, there were multiple activities and events that 

were able to be controlled, which provided the researcher with real experiences that were rich in 

complexity.   Events outside and within the space affected the science learning experiences that 

occurred in the classroom for the teacher and the students.   

The classroom was not a vacuum, but an environment influenced by events both internal 

and external; therefore, the data collected in a natural environment was not altered by the 

methods of experimental design.  Qualitative data can reveal more than a snapshot of events 

providing the audience an opportunity to address the general connections between the 

experiences of this culture with that of the social world (Miles et al., 2014).  The observations in 

the classroom were of science lessons incorporating lecture and laboratory investigations.  The 

interviews provided opportunities to talk more specifically with the key informants about what 

was learned and how they felt about their experiences in the classroom.  A qualitative study was 

authentic and occurred in real life, providing the inquirer access to a whole story.   

This qualitative ethnographic case study can inform STEM education research with 

inductive data analysis from the observations of the learning experiences and the feedback from 

the key informants through the one-on-one and focus group interviews (Guba & Lincoln, 1988; 

Merriam, 1988; Yin, 2013).  In this study, the views of the key informants revealed multiple 

truths based on the assumption and evidence that this group was a heterogeneous culture of 

young learners (Grossberg, 1992; Muggleton, 2000; Rose, 1994).  In other words, these key 

informants influenced the data through their individuality, which was revealed by their actions 

and comments during the observations and interviews.   
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The study was conducted during the school year and field investigations were conducted 

place onsite at the school, which was an opportunity to investigate the science classroom culture, 

especially how the same group of students access science literacy from the teacher (Yin, 2013).  

Within the school year, the study data was responsibly collected and analyzed using field notes 

from the classroom observation, the one-on-one interview with the adult key informant, and the 

focus group interview with the young key informants as well as the transcriptions taken from 

each audio-taped interview (see Table 1).   

Table 1   

Sources, Methods, and Approaches for Qualitative Ethnographic Case Study. 

Source Method Technique Approach 

Key Informants 
Descriptive 

Observation 
Spradley’s Matrix 

Hand-

written/electronic 

Field Notes  

Adult key informant One-on-One Interview 
Semi-structured/ 

Open-ended questions 

Audio-Tapped  

Hand-Written 

Field/Electronic 

Notes 

Transcripts 

Young Key Informants 
Focus Group 

Interview 

Socratic Circle/Open-

ended questions 

Audio-Tapped  

Hand-

Written/Electronic 

Field Notes 

Transcripts 

 

A data collection inventory provides a framework of the type of data that was collected as well 

as the average length of each field investigation (see Table 2). 
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Table 2   

Data Collection Inventory for Doctoral Dissertation 

Type of Data Time Number of Visits Pages Generated 

Classroom/Key Informants 

Observations field notes 

45-Minutes/Visit 11 94 Pages 

Adult key informant 

Interview 

Transcripts 

45-Minutes/Visit 1 33 Pages 

Young Key Informants 

Focus Group Transcripts 

30-Minutes/Visit 2 25 Pages 

Artifacts 20-Minutes/Visit 2 20 Pages 

Total 640-Minutes 16 172 Pages 

 

During the qualitative ethnographic case study, there was a series of field investigations 

that involved both onsite and post field note taking.  The onsite field notes were taken during the 

classroom observations, one-on-one interview with the adult key informant, the focus group with 

the young key informants, and post field notes were taken after site visits.  These post field 

investigation field notes presented an opportunity to expand the quicker, less detailed notes taken 

during the onsite visits.  These field notes were resourceful in answering the research questions 

related to the learning environment of this culture-sharing group. 

Field Notes 
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According the Emerson, Fretz, and Shaw (1995), field notes are used by the researcher to 

record experiences of the observer.  In alignment with ethnography, field noting for this study 

took the experiences of the nonparticipant/observer as participant and the key informant(s) and 

transferred them into written text in order to process them in the context of the research questions 

(Nespor, 2006).  Field notes are a valuable method for recording events that occur during 

observations and interviews and blending the experiences of the nonparticipant/observer as 

participant and key informants to build an understanding of the culture or human behavior of 

interest.   

According to Schutz (1967), the observer develops an understanding of the phenomena 

through observations, interviews, and other related interactions with the key informants.  The 

field notes for this study were created as a record of the observer’s insight about the significant 

comments and events during observations, interviews, and focus groups.   Meaning from 

subjective experiences can only be conveyed by those who are going through the actual 

experiences (Lincoln & Denzin, 2008; Schutz, 1967).  For example, as the researcher is 

observing the case, a personal feeling or observer response to an action or event may be 

expressed in the field notes and later addressed in the analysis of the data as subjective 

information that may inform the findings. 

The approach to field notes can be two-fold, depending on the purpose of the research 

(Nespor, 2006).   Classical scientific field notes, according to Kaplan (1964), provide an attempt 

to make generalized claims explaining and standardizing the events of phenomena.  A second 

approach is more applicable to ethnographic studies expanding the process inclusive of 

complexity in the experiences that are ongoing and evolving to form patterns of the relational 

data (Diesing, 1971; Kaplan, 1964; Nespor, 2006).  In other words, events that occur during the 
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field noting process may go deeper than general observations.  In this qualitative ethnographic 

case study, the latter form was used to capture key informants’ reactions, comments, nonverbal 

physical responses, and valuable exchanges between the key informants.  These field notes 

informed the analysis of the culture developed in the classroom.  

The field notes were significant to the study, because not only were they a record of data 

but they were also essential to a deeper understanding the culture (Emerson et al., 1995; Nespor, 

2006; Schutz, 1967).  In other related studies, field notes were used to support daily observations 

of science classrooms and to interpret what was observed and experienced during classroom 

observations (Casey, 2001; Johnson, 2004).  The observations of the culture-sharing group in this 

qualitative ethnographic case study included field notes that described the outward experiences, 

and the interview and focus group data was an opportunity through continued use of field noting 

to deepen the understanding with subjective experiences from the key informants.   

Field notes were an empirical record of events that took place during the observations of 

the culture-sharing group engaging in lessons.  Field notes also captured comments and actions 

that reflected insight and perceptions of the key informants that could be verified through the 

one-on-one interview and focus group.  The experiences in the field notes were not reduced in 

significance, but expanded to reveal complexity in patterns and events that contributed to the 

phenomena (Diesing, 1971; Kaplan, 1964; Nespor, 2006).   In an additional case study using 

ethnographic methods to investigate a teacher’s beliefs about teaching methods, field notes were 

divided into two sections: one section for describing events and how they unfolded during a 

classroom observation, and the second section used to reflect the feelings and impressions of the 

observer (Molotsky, 2011).    Following field investigations of the case study setting, field notes 

were electronically transcribed and further detail was added then stored as Word documents on a 
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password-protected computer.  An inductive review was taken in regards to the experiences and 

notes, and adjustments to approach were made accordingly to further field investigations, such as 

what was being said or how the lessons were be completed within the period.  These onsite field 

notes were quickly written on paper; therefore, post field notes were composed through an 

inductive process in which the original hand written notes were typed and carefully reviewed by 

comparing handwritten notes with the typed notes and followed by member-check with the key 

informants.  For example, after a peer review with a colleague, an additional meeting was 

arranged with the adult key informant and the young key informants to address any of the 

answers from the questions to ensure accuracy and representation of the information.  During 

this post field investigation process, researcher reflexivity was noted and stored as Word 

documents.  This part of the post field experience served as an opportunity to address both 

subjectivity as well as objectivity in regards to the experiences in the classroom as they related to 

assumptions and the research questions.  This process provided an opportunity to further reveal 

emerging categories and patterns related to the research questions of this qualitative ethnographic 

case study.   

Classroom Observations 

An ethnographer is guided by a process that incorporates structure and standards to 

collect data that is focused and purposeful to the exploration (Miles et al., 2014).  In other words, 

appropriate methods of data collection are identified in the design of an empirical study.  This 

study will include the use of observation in the science classroom.   Qualitative researchers who 

have addressed aspects of observations suggested that the more classical approaches to 

observations are objectivity and neutrality are appropriate for the researcher (Angrosino & 

Rosenberg, 2011).  In traditional research, objectivity and neutrality are foundational to 
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conducting proper observations, because this approach to the research reduced bias and influence 

of subjectivity of the research.  However, according to the same research, more contemporary 

approaches are less formal, which allows the key informants to be partners in the research 

(Angrosino & Rosenberg, 2011).  In other words, the researcher’s subjectivity and the cultural 

community share the power to inform the study.   

The purity of the role of complete observer is debated in contemporary practices due to 

the more active role of the key informants and the challenges to maintaining a neutral 

relationship that does not influence the research (Angrosino & Rosenberg, 2011; Atkinson & 

Hammersley, 1994).  An objective approach can be challenging due to the many possible events 

that occur while data is being collected by the observer, minimizing the opportunity for the key 

informant to take a more active role in the research.   

  Friedenberg (1998) described a more dynamic relationship between the researcher and 

the key informants that incorporates power sharing of the study.  In other words, the researcher is 

not removed from a study, but has a connection with the participants.  The key informants are 

informed and involved in the study, thereby taking a more active role in the data collection and 

analysis (Angrosino & Mays de Perez, 2000; Atkinson & Hammersley, 1994).  The role of 

contemporary observer can be fluid throughout the study, taking into account the opportunity to 

gain a more meaningful understanding of the behavior of the participants.  This qualitative 

ethnographic case study was conducted from the vantage point of a contemporary observer.  

From the beginning of the study to its conclusion, the key informants were aware of the intention 

of the research.  Initially, permission was requested to allow the research to be conducted in their 

space, and they were informed about the process of the data collection and what type of 

information was collected from them.   
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According to Adler and Adler (1994), observation is a fundamental research method used 

in social and behavioral sciences to record human experiences. Observation is synonymous with 

ethnography (Werner & Schoepfle, 1987), allowing the researcher to take note of the human 

activities, physical setting, and activities occurring within the context of an ethnographic study 

(Angrosino & Rosenberg, 2011).   An observer records valuable data related to the behaviors 

occurring within the context of the purpose of the research, revealing understanding of the 

culture or behavior through experiences.  

This qualitative ethnographic case study took place within a high school science 

classroom where the key informants were observed while engaging in strategies of scientific 

inquiry.  Observing the key informants during daily lessons was an opportunity to see how 

science lessons can be authentic and purposeful for the learner.  Casey (2001) conducted a case 

study using ethnographic methods investigating the effect of technology on the culture of an 

alternative science classroom for special needs students.  Casey (2001) addressed specific 

interactions and minimizing the effect of a complete picture, focusing specially on the impact of 

technology on the culture of this science classroom composed of special needs students.  She 

conducted routine and ongoing observations in the classroom for two to three classes per week 

for three months.  In another study, Molotsky (2011) conducted ethnographic observations of a 

science unit, describing the environment of the natural setting of the classroom.  His focus of the 

impact of the use of reform science curriculum on the attitudes of the young learners.  Johnson 

(2004) conducted a qualitative case study grounded in social constructivism using a science 

classroom to address implementation of best instructional practices and the impact on student 

attitudes towards learning science.   She referenced qualitative research regarding focus 
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questions, and instead of a specially designed protocol for conducting observations, instead used 

these types of questions to guide the daily observations in the science classroom (Lincoln & 

Guba, 1985).  These studies were all qualitative in nature and designed using ethnographic 

methods in order to collect information from the experiences of each science classroom culture.   

 According to the research, there are at least two types of observers as either an outsider or 

someone that is inclusive in some way (Creswell, 2003).  Observer as key informant is known, 

but is an outsider to those involved in the study allowing the researcher access to information 

that the key informant may not feel comfortable sharing or may even be unaware of due do to 

familiarity within the natural setting.  Key informant as observer who is taking an active role as 

observing the inclusive behavior.  Creswell (2003) deduced that observing is a tool of social 

science research in which the observer within the setting must consider “the potential deception 

of the people” (p. 134).   He suggested that the key informants in a study may not reveal valuable 

information during interviews, because of an uncomfortable setting.  Molotsky’s (2011) 

observations were informal and he limited his role in the classroom to observer in order to 

minimize his influence in the daily routine of learning in the science classroom.   Johnson (2004) 

identified her role in her qualitative case study as that of a participant observer when she 

conducted her observations in the science classroom.  In both of these qualitative case studies, 

the researchers defined their roles differently from limited to participant observer. 

For this qualitative ethnographic case study, the role of observer was adjusted as needed, 

depending on the interaction with the key informants; however, as an observer, the primary role 

was nonparticipant/observer as participant throughout the study (Creswell, 2013).  As the 

researcher was not directly connected to this science classroom culture, being a 

nonparticipant/observer as participant was an opportunity to act as a key informant that is not 
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directly part of the culture.  This approach to the field investigation provided a glimpse into the 

science classroom culture of this classroom while being mindful and sensitive to the interactions 

occurring during the field investigation.   

The classroom observations were a series of visits that included, first a single classroom 

observation without key informants in the room followed by five observations in two sections of 

a single course, for a total of 11 observations.  The classroom observations which included the 

key informants that were conducted in two sections of the IB life science course IB-BIO HL 

using a protocol framed by a descriptive question matrix developed by Spradley (1980) (see 

Appendix J).  Classroom observations were physical visits to the classroom in which a copy of 

the matrix guided hand written notes.  These notes recorded elements in the classroom that 

contributed to the accuracy of reporting the experiences of science classroom culture.  Each visit 

to the classroom in which the key informants were present were back to back observations of two 

sections of the course during first and second periods in order to better understand the learning 

experiences of the culture-sharing group.     

The field work of this qualitative ethnographic case study included a minimum of five 

official observations that are back to back for a total of 11 visits (one visit was room evaluation 

only) guided by a protocol informed by Spradley’s Descriptive Question Matrix (see Appendix 

K).  According to Spradley (1980) and Bernard (2002), logical frameworks for collecting 

observational data from ethnography are important to collecting information using descriptive 

strategies. For example, Spradley’s Descriptive Question Matrix is a series of social constructs 

that guide the note taking during a qualitative observation (Spradley, 1980).  This tool was 

designed for collecting data that can be applied to most qualitative investigations.  Spradley 

(1980) identified nine major features of social situations that can be observed within the context 
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of a grand tour or through a series of mini tours.  These features include actor, activities, act, 

space, object, event, time, goal, and feeling.  The matrix (see Appendix K) is a layout of the 

possible interactions between these social constructs with general questions for collecting 

observational data.   

Spradley (1980) defined the nine dimensions of social situations (adopted in this study as 

the social constructs) as the actor(s), referring to human subjects such as the teacher and the 

students.  The act is a single action made by the actor, the object is a physical item that is in the 

space (classroom), such as paper, writing utensils, cellular devices, computers, and a Smart 

Board.  The activity includes sets of acts that the group is engaged in, such as the lecture, 

laboratory investigation, and informal conversations between the actors.  The event represents 

the collective activities that occur in an entire class period.  The space in this study is the 

classroom or cultural space being used by the actors. Time is the period of time in which the 

actors are engaging in the acts and activities during the event.  The goal represents the expected 

outcome of the event, such as knowledge sharing during the lesson between the teacher and the 

students.  The final social construct is feeling, which addresses the emotional experiences of the 

actors during the observation.   

The features of the matrix used for the field investigation for this qualitative ethnographic 

case study included eight of the nine social constructs.   The grand tour included the general 

layout of the room, such as the type and arrangement of the furniture, the placement of the 

permanent fixtures, and the location of the exterior doors leading to the hallway.  The mini tours 

included the way in which the room was arranged, such as the placement and type of furniture 

and equipment.  For example, during the observations, space was addressed within the context of 

the ways key informants were using it during the classroom activities.  There was no limit to how 
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the matrix was used to collect data during observations; several constructs were paired to reveal 

the complexity of the environment in which the cultural group functioned together to learn 

(Spradley, 1980).  Several social constructs were taken into account while conducting an 

observation, such as the acts of the actors while interacting with objects within the space.   

During the field work of this qualitative ethnographic case study, the observations 

evolved over time to incorporate multiple social situations within the matrix.  In the first visit to 

the classroom, the matrix guided the field notes describing layout of the science classroom.  The 

observations during the science lesson were opportunities to record valuable interactions during 

whole and small group work.  The teacher demonstrated instructional strategies that she 

traditionally used to instruct science curriculum, and the approach of nonparticipant/observer as 

participant was advantageous for taking notes on the strategies and the responses of the students 

in a natural setting without interrupting the normal autonomy of the class.   

The following visits focused on two or more social constructs such as Actor and Act, 

Actor and Activity, or Actor and Space.  Each visit was beneficial to familiarization with the 

setting and the general interaction between the key informants as well as how they interacted 

with each other.  Each visit provided an opportunity to deepen the meaning of the experiences in 

this science classroom and how instructional strategies and student participation functioned in 

this natural setting.    

Interviews 

According to Seidman (2006), interviews are a form of science, because they are a mode 

of inquiry, allowing the researcher access to narratives of historical experiences.  Peter Reason 

(1981), when asked if interviewing was a scientific method of data collection, stated: 
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[T]he best stories are those which stir people’s minds, hearts, and souls and by so doing 

give them new insights into themselves, their problems and their human condition.  The 

challenge is to develop a human science that can more fully serve this aim.  The question, 

then is not ‘Is story telling science?’ but ‘can science learn to tell good stories?’ (p. 50)   

Qualitative research is guided by a set of standards for conducting interviews, providing 

the research guidance and discipline in order to accurately record the information shared during 

the interview (Creswell, 2003; Seidman, 2006).  The interview is an interaction between the 

researcher and the key informant that is structured or unstructured, is guided by the intent of the 

research purpose and questions, and is driven by the relationships, perceptions and assumptions 

of both parties (Fontana & Frey, 2008; deMarrias, 2004; Glesne, 2011).  This interaction 

between the researcher and the key informant can be face-to-face, through telephone 

communication, or through group and researcher engagements, thereby allowing the researcher 

to collect historical information directly related to the research objective through questioning 

strategies (Creswell, 2003).  This qualitative ethnographic case study included a one-on-one 

interview and focus group interview; both were informal and semi-structured interviews guided 

by protocols informed by the research questions (see Appendices L & M).  The interview 

questions were framed not only by the research questions, but also by the information gathered 

from the observed lessons that took place prior to both interviews. 

 The interview protocols for this qualitative ethnographic case study were informed by 

Seidman’s (2006) work and included two semi-structured interviews.  One of these interviews 

was a one-on-one interview with open-ended questions that took place between the 

nonparticipant/observer as participant and the adult key informant.  The second interview was a 

focus group interview with the young key informants, which also included a series of open-
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ended questions.  Both interviews were guided by protocols informed by the research questions 

for this qualitative ethnographic case study.   The open-ended questions took into account events 

from the classroom observations and general information regarding classroom experiences.  

There are two types of open-ended questions used in this qualitative study.  In one approach, the 

key informants were asked to reconstruct events from the classroom observations.  The other 

approach was more subjective; for example, the students shared their feelings about their 

learning experiences (Seidman, 2006; Spradley, 1980).  These types of questioning were not 

leading, but provided an invitation to the key informants to share their learning experiences and 

how they were affected personally.   

In this qualitative ethnographic case study, the protocol for each type of interview 

incorporated three parts as described by Seidman (2006); however, the format was reduced to a 

single setting for each interview with the adult and young key informants.  Seidman (2007) 

proposed a three-part interview process that begins by establishing a relationship between the 

observer and the key informant(s), followed by an interview that covers the detail of the 

experiences in the study, and concluded with an in-depth reflection of experiences within the 

context of the study.  This method was modified to accommodate fewer meetings with the 

informants; however, due to time constraints of scheduling (Creswell, 2013; Miles et al., 2014; 

Seidman, 2006).  These follow up meetings were an opportunity to clarify answers and ensure 

that the key informants understood the questions and answered as accurately as they could 

regarding their values and beliefs. 

Interviewing is a method of inquiry in which the instrument is the human interviewer, 

who is capable of being smart, adaptable, and flexible in responding to interactions with skill, 

tact, and understanding (Lincoln & Guba, 1985; Seidman, 2006).  This method of qualitative 
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inquiry allows the observer/inquirer to investigate the experiences and find meaning in the lives 

of others (Seidman, 2006).  In a case study of an elementary classroom, A. M. B. Martin (2008) 

used interviews to gain a deeper understanding of the teacher’s practices using inquiry-based 

instruction in her science classroom.  In another case study, Johnson (2004) identified factors 

that influenced a seventh grade science teacher through methods such as qualitative interviews to 

describe how the teacher’s belief’s influenced his classroom practices.  

Schutz (1967) suggested that the research as the inquirer/observer has the opportunity to 

inform the research with the subjective understanding of those key informants in the study.    In 

other words, a cultural community shares feelings and impressions of events that led to greater 

meaning in that study.  Johnson (2004) conducted several types of interviews in her qualitative 

case study of implementation of best practices in a science classroom that included semi-

structured interviews, impromptu interviews, and casual conversations with the teacher.   

A study can be more structured, and in such a study, Casey (2001) conducted several 

interviews in her qualitative case study.  She included 11 formal and video-taped interviews with 

five students which were limited to 10 to 15 minutes, two interviews with cooperating teachers, 

and a single interview with a department chair.  She scheduled this field work during non-

instructional time and she used a design in the protocol to gather factual information as well as 

engage in meaningful conversations.  Molotsky (2011) selected specific students based on results 

from an attitude survey he administered to his participants of his qualitative case study.  He 

conducted 25 to 30 minute structured interviews that he used to guiding questions to manage the 

type of information he was collecting from his participants based on their responses to the 

survey.  The interviews from each study vary based on research objective; however, they were 
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qualitative in nature and used to engage with the participants of each study to gather meaningful 

information that may not be revealed in the observations and other forms of data.  

The interviews for this qualitative ethnographic case study were scheduled and completed 

following the classroom observations.  The information captured from the classroom 

observations and the research questions for this qualitative ethnographic case study informed the 

questions developed for each interview protocol (see Appendix L).  A Sony audio recorder was 

used to record the private semi-structured one-on-one interview using open-ended questioning 

that drove the conversation between the nonparticipant observer/participant as observer and the 

adult key informant.  The young key informants engaged in a similar format; however, there 

were a minimum of 11 participants during a class period.  The focus group interview was 

conducted during a standard class time due to standardized testing, which affected normal 

instruction.  The semi-structured focus group interview was audio-taped and conducted in a 

private setting.  Each interview with the adult and young key informants were conducted in 

private settings to provide a comfortable environment for sharing personal perspectives, thereby 

supporting efforts to ensure accuracy throughout the study.     

The length of these interviews varied depending on both external and internal 

circumstances.  Seidman (2006) suggested that key informants, such as children, may require 

shorter time for interviewing; however, the standard length for most interviews averages around 

90 minutes.  The flow of each process as proposed by Seidman (2006) was guided by the 

interview protocols (see Appendix L & M) to maintain an optimum level of accuracy in data 

collection.  For this qualitative ethnographic case study, the one-on-one interview was no more 

than 50 minutes and the focus group interview was no more than 40 minutes.  Based on the 

research of Seidman (2006), the focus group with the young learners was kept short to account 
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for the shorter attention span of the students.  The length of the one-on-one interview was not 90 

minutes, as this length of time was more likely to interfere with daily activities, such as lesson 

planning and meetings.   

 One-on-one interview.  A semi-structured interview using open-ended questions was 

conducted one-on-one with the adult key-informant.  Seidman (2006), provided a framework a 

series of interviews, however, this framework was modified into a single one-on-one interview.  

This modification was made due to the challenge of scheduling for the adult key informant.   The 

key informant and the nonparticipant/observer progressed through an evolution of questions, 

beginning with building a relationship with the key informant to the key informant sharing and 

describing their experiences, and finally providing an environment for the key informant to 

infuse meaning in their reflection and recounting of their experiences in the context of the 

research (Schuman, 1982).  The interview protocol (see Appendix L) was guided by the research 

questions and the events from the classroom observations.   

 This semi-structured one-on-one interview was audio-taped and conducted by the 

nonparticipant/observer with the adult key informant at a location agreed upon by both parties 

and included semi-structured and open-ended questions.  These questions were prepared by the 

nonparticipant/observer prior to the interview (see Appendix L). The interview took place at the 

school and included only the adult key informant and the nonparticipant/observer.  Hand-written 

notes augmented the information gathered from the audio-taped conversation between the 

nonparticipant/observer and the adult key informant to describe physical behavior that cannot be 

captured with the audio-recorder, such as a frown, a grin, or the eyes reflecting emotional 

response to a question.   
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Focus group interview.  The second semi-structured interview was conducted twice with 

the young key informants.  These were focus groups, in which the nonparticipant/observer sat 

with smaller groups of the young key informants to discuss points related to the research 

questions (see Appendix M).  Focus group interviews are useful for accessing information from 

key informants when timing is an issue; for example, interviewing every young key informant in 

the classroom was challenging due to the limited access to these key informants with their course 

schedules and after school activities (Creswell, 2003; Krueger & Casey, 2000; Morgan, 1998; 

Stewart & Shamdasani, 1990).  Another advantage of focus group interviews was the group 

setting itself, as it set a tone for the conversation in which the group provided a supportive 

environment of individuals that share experiences in the classroom.   

As the questions were asked, the young key informants had the opportunity to interject 

and fill in the gaps as each shared their perception of events that occurred in the classroom.  A 

Socratic Circle was incorporated as a layout for placing the young key informants in a format 

that invited an exchange among the group.  Socratic Circle is used by educators and presenters 

when soliciting active participation by the individuals and less intervention by the researcher or 

the person guiding the conversation (Copeland, 2005; Finkel, 2000).  Due to the nature of 

Socratic Circle, this type of engagement may be helpful in creating a comfortable environment 

for the students to openly share their personal impressions related to the lessons.  For this study, 

a modified approach was dictated by timing, because there was limited time to develop the 

process.  The young key informants were guided by the questions, but not restricted in their 

comments and remarks during the group exchange. 

During the first focus group, young key informants were asked to move their desks into a 

circle and asked to participate in an exploratory discussion about teaching and learning science.  
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The circle arrangement was helpful to encourage dialogue during the first focus group 

(Copeland, 2005).  This approach to discussion was set up to encourage communication directly 

between individuals within a circle.  Not all members talked during the focus group interview; 

however, they were verbally encouraged to volunteer at any time if they agreed or disagreed with 

the comments.  The second meeting included four individuals informally sitting together in a 

smaller setting, which was a lounge with a single rectangle desk.  In both settings, the young key 

informants sat facing each other with the nonparticipant/observer as participant.    

The purpose of the arrangement for this qualitative ethnographic case study was to 

promote a rich discussion among the group.  As the nonparticipant/observer as participant, I 

acted as the facilitator to ensure that the conversation was meaningful and purposeful to this case 

study.   The pseudonym was completely written out initially and then followed by abbreviation.   

This qualitative ethnographic case study was designed to include a single focus group 

with the young key informants; however, an additional follow-up focus group interview was 

conducted to answer remaining questions.  The options for interviewing tend to include a series 

of conversations that contribute to developing a relationship between the culture and the 

nonparticipant/observer as participant in a qualitative study (deMarrais, 2004; Gilchrist, 1992; 

Glesne, 2011; Seidman 2006).  In other words, series of interviews were promoted in order to 

gain the trust of the participants as well as gather rich data from multiple conversations.  

Originally, the framework for this study included a single focus group interview in which the 

conversation would perform several tasks to include promoting a comfortable conversation 

environment and gathering valuable information from the group.  However, a second interview 

was arranged that included four individuals from the original focus group.   
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The purpose of the second interview was to check for accuracy of answers from the 

initial set of questions as well as to complete the remaining questions from the original protocol 

(Miles et al., 2014; Seidman, 2006).  Lack of sufficient time and disorganization were factors 

that led to a second interview, which included only four individuals from the larger group of 14.  

By conducting a second interview and minimizing the number of individuals, the information 

from the young key informants was thorough and accurate.      

 Both focus group interviews lasted no longer than 40-minutes and were audio-taped by 

the nonparticipant/observer as participant.  The meeting was agreed upon by the 

nonparticipant/observer and the young key informants, which depended on a testing schedule 

that opened up a gap of time in which the interview could take place during the school day and 

not disrupt the routine.  A group of young key informants was assembled for the focus group to 

maximize the depth of the information provided by the students in a single period.  The questions 

were directly related to the lessons that were observed during the school day as well as the 

students’ experiences in the general science classroom culture.  The conversation was timed and 

an audio recorder was used to record the conversation.  Field notes were taken during the session 

in order to note any physical responses to questions or exchanges between the group-members 

related to the lessons that were not able to be recorded using the hand held audio-recorder.   

Field Work Analysis Process 

Qualitative researchers depend on various frameworks for analyzing information while 

always adhering to standards of academic rigor and trustworthiness (Creswell, 2013; Denzin & 

Lincoln, 2008; Miles et al., 2014). In this field of study, significance is placed on taking into 

account how the data is condensed, organized, and inferred as the study progresses, while also 

using a conceptual framework (Creswell, 2003, 2013; Miles et al., 2014).  The research 
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objective, questions, and significance of a qualitative study guide the transformation and analysis 

of the data, providing the researcher the format in which to develop and report findings that may 

reveal valuable, thought provoking, and resourceful information for the audience.  The following 

section includes how the data was transformed during and following data collection as well as 

the methods of analysis used to code, cluster the codes in categories, and identify salient themes 

from this qualitative ethnographic case study.  By using several techniques of coding qualitative 

data, information gathered during the study was filtered appropriately to identify and group 

relative information that contributed to the themes that helped to describe this culture sharing 

group based on the research questions.   

Organizing the Field Work 

Creswell (2003) and Glesne (2011) advised that prior to beginning a study, procedural 

steps should be in place to remind the researcher what techniques were used to collect and 

maintain data while collection and analysis are ongoing.  The researcher transforms the data 

using codes, grouping the information based on patterns and then generating themes that were 

discussed in the findings (Gibbs, 2007; Glesne, 2011; Wolcott, 1994).   The process of 

transformation of data for analysis for this qualitative ethnographic case study included 

managing the data, reviewing the texts and images, organizing the information, coding, 

identifying categories and themes, and presenting the information in a chronological narrative 

incorporating the experiences of the key informants (Creswell, 2013).   

According to Miles et al. (2014), data transformation is a process of managing volumes 

of information in analytic chunks in order for the researcher to systemically review and draw 

conclusions based on the objective of the study.  Miles et al. (2014) suggested several techniques 

as appropriate for preparing data, such as transcribing, storing, and coding text, expanding and 
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typing field notes, and composing analytic memos.  The data from this study included notes from 

classroom observations to include field notes and transcriptions from an interview with the 

teacher and a focus group with the students. 

Field notes.  Spradley’s Matrix was used to guide the field notes during the field 

investigations of the culture while engaged in lessons (Spradley, 1989).  This matrix provides a 

framework for focusing on a series of social constructs that actively engaged during a qualitative 

observation (Spradley, 1989).  The field notes from the observations were informed with events 

of action, such as that of the interaction between the key informants, the key informants and the 

informational text, and the interaction within space of classroom.   The data from the 

observations included specific interactions between the key informants related to the type of 

instruction.  Onsite field investigations were hand written field notes that were typed and 

expanded with greater detail following the field investigations, such as the classroom 

observations and the two interviews.  These field notes were stored electronically as Word 

documents to be imported in MAXQDA software to be coded during the analysis process.  In 

order to organize and manage the electronic field notes, process coding was helpful in the initial 

analysis of the data to filter events and actions that occurred during the observation related to 

strategies of scientific inquiry used during a lesson.   

Classroom observations.  The field notes during the field observations were guided by 

the protocol developed using Spradley’s Matrix (Spradley, 1989).  The field notes were typed 

and expanded following the field investigation and stored electronically as a Word document that 

was imported into the MAXQDA software.  This software was used to code data using a series 

of coding cycles to reveal themes guided by the research questions of this qualitative 

ethnographic case study.    
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Interviews.  This qualitative ethnographic case study includes two types of interviews, 

the first was a one-on-one interview with the adult key informant and a focus group interviews 

with the young key informants.   

Each interview included a protocol (See Appendix L) and the questions were guided by 

the research questions and informed by the field notes from the classroom observations.  Each 

interview was audio-taped and the audio was converted to an electronic file to be transcribed into 

a Word document.  These files were imported into MAXQDA software to be coded using a 

series of coding cycle during analysis of the data (Lewins & Silver, 2007; Saldaña, 2013).  

Computer-assisted qualitative data analysis software (CAQDAS) provided an efficient way to 

manage and store the codes and categories that emerged during the coding phases (Saldaña, 

2013).  MAXQDA software provided the format to effectively sort, view, and group the data in 

order to identify the themes for this qualitative ethnographic case study. 

Inductive Analysis 

Inductive analysis is an emergent process due to the cycle of gathering the data and 

analyzing it throughout a qualitative study (Creswell, 2013; Rossman & Rallis, 1998). The data 

is gathered through a series of methods then prepared and organized so that the researcher can 

engage in an inductive process of revealing meaning from the collection of information 

(Creswell, 2013).   Inductive analysis allows the researcher to find the broader themes and 

theories from the information collected during the field investigations, while being guided by the 

research objective and questions of the study.  

 The theoretical orientation of inductive analysis allows the researcher to gather various 

forms of data from the study and then explore the collection to uncover patterns, relationships 

within the data, and themes (Creswell, 2003; Johnson & Christensen, 2004).  The cyclical 
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process of collection and analysis during the course of the study can be useful for improving data 

collection procedures, as it can reveal different questions based on new experiences that can 

potentially influence or challenge assumptions used to initially frame the study (Miles et al., 

2014).  Qualitative data analysis is an interpretive process that is inductive by nature, in which 

meaning is found from texts and images collected during the study that answer the research 

questions.   

Coding 

Miles et al. (2014) define coding as “labels that assign symbolic meaning to the 

descriptive or inferential information compiled during a study” (p. 71).  Miles et al. (2014) 

suggested that coding is an interpretative process that acts like a filing system that is emergent in 

nature.  The files are codes that are arranged and organized throughout the study.  These codes 

are segments of the text data that are inductively lifted from the collection and grouped 

accordingly to reveal relevant themes that contribute to providing a description of the science 

classroom culture.  According to Saladaña (2013), coding can be done using in a series of cycles 

in order to work towards focusing the files into themes that answer the research questions while 

also contributing to an intimate description.  For this qualitative ethnographic case study, initial 

and process coding were used to code the text from the data collection (Saldaña, 2013).  Initial 

coding was used with the transcripts from the two interviews with the key informants and 

process coding was used with the text from the classroom observations.  The files of codes were 

managed and stored using a computer-assisted qualitative data software (CAQDAS).   

MAXQDA is a software program used to manage and store digital data such as the text 

data from this qualitative ethnographic case study.  CAQDAS are not equipped to analyze data 

automatically, but these software programs offer a platform to organize and group codes that 
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lead to categories and eventually themes that describe the case within the study.  Recently, 

several researchers suggested that CAQDAS, such as MAXQDA, provide a digital space to 

continually engage in trustworthy methods to protect, manage, and use the data while using 

empirical methods of qualitative research (Smith & Bhattacharya, 2014).  In other words, 

qualitative studies tend to have significant data in the form of text, audio, video, and images.  All 

of this data can be stored and maintained effectively with the appropriate CAQDAS.  For this 

qualitative ethnographic case study, MAXQDA provided a digital filing system that improved 

efficiency in organizing and sorting the data from the field work during the cycles of coding.  

Multiple classroom observation notes were transcribed to digital text files. Classroom 

observation notes and audio recordings from the interviews were transcribed to digital text files. 

All of these files were stored into separate projects, but in a single source, which made it 

efficient to open multiple documents within a project and cross reference information while 

coding the text. 

In qualitative inductive analysis, there are several techniques for text data processing and 

preparation that can be used to code the information to find meaning from the information 

collected.  Two processes that can be used are First coding and Second coding (Miles et al., 

2014).  There are multiple options that can be used during First coding of text and images, such 

as Initial Coding, Process Coding, and Pattern Coding.  These inductive coding processes are 

used to reveal categories and themes from the text (Miles et al., 2014).  In this qualitative 

ethnographic case study, initial and process coding were used to process the text collected from 

the science classroom culture.  The coding strategies were used to identify possible themes from 

texts that were coded and categorized from the field notes taken during and after the field 
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investigations of the science classroom culture as well as the transcripts from the audio-taped 

interviews with the key informants.    

Saldaña (2013) described two preliminary cycles of coding for filtering the raw data into 

relevant text.  First cycle process of coding is used to process the bulk of the new raw data in 

order to filter out relevant information, and it is helpful in assessing current data collection 

protocol and making adjustments as needed during the study.  As first cycle process of coding is 

completed for sets of data, second cycle process of coding provides the researcher with relevant 

text data that can be grouped into categories for further analysis. As data was gathered, several 

preliminary coding techniques were used in order to filter non-relevant information out while 

capturing related information throughout the analysis in order to reveal a better understanding of 

the culture of this science classroom.     

First cycle.  First cycle coding includes techniques that are basic and transparent in 

nature providing the qualitative researcher the environment to identify, evaluate, and reevaluate 

codes that emerge in the initial coding process (Saldaña, 2013).  In this qualitative ethnographic 

case study, first cycle coding involved several techniques in order to familiarize one’s self with 

the observed culture (Saldaña, 2013).  In first cycle coding, several techniques of Initial Coding 

and Process Coding were used.  Initial Coding is a form of Open Coding that is used by 

researchers in the initial phase of coding and useful in allowing the researcher to digest and 

assimilate the data to answer the research questions (Clarke, 2005; Saldaña, 2013).   Process 

Coding was used with the data collected from the classroom observations, and Initial Coding was 

applied to the text from the transcripts of the one-on-one interviews and the focus group 

interviews.   
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Process Coding or action coding is a method that focuses on the gerunds or action in the 

data (Charmaz, 2006; Saldaña, 2013).  This approach was used to code the actions recorded in 

the field notes from the field investigations of the key informants engaged in the lessons during 

the observations.   Process Coding allowed the nonparticipant/observer as participant to rely on 

action within the data to code what the actors are doing during observations.  From the data 

collected during the classroom observations of lessons, codes revealed what the teacher was 

doing and how the students were responding to her approach to instruction during the lesson.  

For example, when the teacher was reviewing information with the students, the codes taken 

from the data included what the teacher was saying and doing, where she was located, and how 

she was teaching the lesson.  The codes for the students included how they were responding and 

what they were doing at the same time. 

Process Coding allows the nonparticipant/observer as participant to rely on action within 

the data to code what the actors are doing during observations.  From the data collected during 

the classroom observations of lessons, codes revealed what the teacher was doing and how the 

students were responding to her approach to instruction during the lesson.  For example, when 

the teacher was reviewing information with the students, the codes taken from the data included 

what the teacher was saying and doing, where she was located, and how she was teaching the 

lesson.  The codes for the students included how they were responding and what they were doing 

at the same time. 

 Initial Coding or open coding was used to code the transcripts of the taped audio 

interviews from this qualitative ethnographic case study (Charmez, 2006).  Initial Coding is a 

form of open coding, which is an approach to coding qualitative data that is inductive in nature 

(Charmez, 2006; Saldaña, 2013).  According to qualitative researchers, Initial Coding is useful as 
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a broad approach to the first cycle process of coding data collected from a range of methods, 

such as descriptive observations, the one-on-one interview, and the focus group (Saldaña, 2013).  

Initial Coding was used for this qualitative ethnographic case study to code the rich data from the 

transcripts in this study.   

For the data from the interviews, Initial Coding is appropriate as a starting point, because 

this technique provides guidance through the process of reevaluating the amount of data 

collected or revisiting codes that may need to change or be clustered differently (Charmez, 2006; 

Clarke, 2005; Glaser, 1978; Saldaña, 2013).   Initial Coding of the interview transcripts was an 

opportunity to become familiar with the text while being mindful of how dynamic the grouping 

was in regards to the categories that led to the eventual themes used to describe the science 

classroom culture in this qualitative ethnographic case study.   Protocol questions from both 

interviews guided the first cycle of open coding of the transcripts to reveal relevant categories 

and subcategories that continually informed the evolving description of their science classroom 

culture (Patton, 1990).  The values and beliefs are delivered through the voice of the key 

informants, and diverse perspectives are captured and respected through this coding process.  For 

example, the one-on-one interview with the adult key informant provided information as it 

related to her experiences and knowledge of classroom instruction.  The information from the 

focus group interview was from the perspective of the young key informants based on their 

experiences of engaging in the science classroom culture.    

 The first cycle coding process can include a single method or several methods for coding 

the information.  As a form of open coding, the constant comparative method was used with the 

transcripts from the audio-taped focus group interview.  This method is useful in avoiding 

redundancy of information in the codes as the data is being sorted to reveal emerging themes 
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(Glaser & Strauss, 1967).  The method is used in the absence of predetermined themes prior to 

collecting data as well as handling of data that comes from multiple data sources, such as in this 

ethnographic case study with the focus group interview (Lincoln & Guba, 1985).  It was 

significant for this ethnographic case study, because during the focus group interview there were 

multiple responses that demonstrated the complexity in interpretation of the meaning of the 

questions.   

Johnson (2004) used the constant comparative method to account for the multiplicity of 

data collected for his case study of a science teacher.  In this ethnographic case study, the 

individuals in the focus group consisted of no more than 14 young key informants; therefore, 

there was some overlap or reemergence of information that represented similar viewpoints 

regarding cultural experiences.  The use of constant comparative method in this study guarded 

against this overlap; however, the reemergence of information contributed to ensuring accurate 

representation of the group members in order to most effectively describe the science classroom 

culture.  

Second Cycle.  The second cycle process of coding, or Pattern coding, provides the 

researcher the opportunity to begin grouping codes from the first cycle process of coding into 

categories and themes.  This coding process is a form of meta-coding, following first cycle 

coding in which groups of codes are formed, becoming more focused in nature (Miles et al., 

2014).  Second cycle process of coding is significant to condensing data from the first cycle 

process of coding into clusters or chunks that reveal themes in the data.  In this qualitative 

ethnographic case study, Pattern Coding was both explanatory and inferential, as it revealed 

themes related to the culture of scientific inquiry in the classroom from the categories of codes 

taken from the field notes and transcripts from the classroom observations and the two 
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interviews.  Pattern Coding was driven by the codes filtered from the field investigations and 

focused by the research questions in order to explain the value of personal experiences of the key 

informants while engaged in rich scientific inquiry.   

Saldaña (2013) explained the ways in which to use Pattern coding in analysis.  Saldaña 

(2013) suggested developing a map to illustrate a network of the codes and related field notes.  

This visual display is a powerful tool for highlighting the significant codes that were further 

processed through continued field noting from post field investigation writing.  The MAXQDA 

software was a powerful tool that housed a large data collection that was used to extract and 

store codes used to form categories that were developed during first cycle coding.  The focus of 

the second cycle process continued to be focused by the research questions of this qualitative 

ethnographic case study to share how teaching and learning developed in the culture of this 

science classroom. 

In the second cycle, salient categories emerged from the groups of text using the 

protocols from the data collection methods.  For example, the classroom observations were done 

using a protocol developed from Spradley’s Descriptive Question Matrix (1989).  Eight of the 

nine constructs from the Descriptive Question Matrix were used to develop the protocol.  Paired 

constructs were associated with specific questions from the matrix in order to collect information 

using space, actors, activity, act, event, time, goal, and object.  The questions from the interview 

protocol were grouped into categories, as well as the questions from the focus groups.  The text 

was then taken from the transcripts and placed appropriately within the categories.  The 

categories represented emerging patterns within the text that answered the research questions.  

From the categories, themes emerged from the data that were salient to the study.    

Academic Rigor and Trustworthiness 
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Academic rigor and trustworthiness were important aspects of this qualitative 

ethnographic case study to achieve fair and equitable representation of key informants who 

engage in the cultural setting of the science classroom as well as the subjectivity of the views and 

assumptions of the nonparticipant/observer as participant (Altheide & Johnson, 2013; Creswell, 

2003; Denzin & Lincoln, 2008).  Several strategies were implemented throughout the data 

collection and analysis of this qualitative ethnographic case study to address ethical and 

academic standards of safety and accuracy such as, protocols for observations and interviews, 

member-checking with the key informants, gatekeeping measures, a position statement of the 

researcher, and triangulation (Angrosino & Rosenberg, 2011; Creswell, 2003; Denzin & Lincoln, 

2008).  In other words, multiple strategies were incorporated in this study in order to lend credit 

and value to the findings from this qualitative ethnographic case study.   In the following section 

a framework developed by Miles et al. (2014) were used to describe academic rigor of the study 

with the ethnical practices that ensured the safety of the key informants for the duration of the 

study. 

From their research, Miles et al. (2014) developed a general framework of 13 tactics for 

representing and organizing steps taken to ensure soundness of qualitative studies.  This 

framework included four of the tactics that ensured quality, considered emerging themes while 

rechecking and confirming findings.  The four tactics were researcher effect, representativeness, 

feedback, and triangulating.  Within these tactics were strategies grouped appropriately to clearly 

define how this study was managed for confidentiality, accuracy, and validity (Bogdan & Biklen, 

1992; Creswell, 2013).  When a researcher engages in ethical and responsible research, the 

outcome can be a valuable and creditable contribution to a deeper understanding of human lives 

and interactions.  



106 


This section includes an explanation of how the tactics were addressed in this qualitative 

ethnographic case study.  For example, for researcher effect the following was included: position 

statement, consent and assent from key informants, protocols, and researcher reflexivity.  

Representativeness included peer review in the form of literature review to ensure that the 

individuality within the multi-narratives of the key informants was fairly represented throughout 

the study.  Feedback represents role of the key informant to ensure accuracy in the data through 

periodic member-checks.  Triangulation is the final part of the framework in which the methods 

of data collection and analysis are managed for validity and creditability.   This framework 

allows the researcher to represent and organize the strategies used in this study that are 

academically rigorous and ensure trustworthiness.   

Researcher Effect 

According to Miles et al. (2014) the researcher effect in a qualitative study is used to 

manage the potential effects of bias of the researcher.  The steps taken in this qualitative 

ethnographic case study for researcher effect were a position statement of the 

nonparticipant/observer as participant, protocols for collecting data, and researcher reflexivity.   

The position statement clarified for the audience the background of the researcher who in 

this qualitative ethnographic case study was the nonparticipant/observer as participant.  This type 

of participation is defined an observer who an outsider to the science classroom culture, keeping 

a distance while collecting data from the observations and the interviews (Creswell, 2013).  Also, 

a position statement according the related qualitative research represents the experiences and 

expectations that inform the theoretical perspective continue to frame a study.  Therefore, there 

was an ethical responsibility to include disclosure of personal biases and experiences that 

informed the research and yet were not meant not compromise the empirical outcome (Creswell, 
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2003; Glesne, 2011; Locke et al., 2000).  The position statement included the background of the 

nonparticipant/observer as participant, such as a natural science background and professional 

experience teaching high school science.  This position statement was essential to also revealing 

an enthusiastic commitment to contemporary issues in science education in order to increase 

access to science literacy for all learners.  It was important to reveal background and advocacy of 

science and science education in order to ensure that the audience was aware of the importance 

and value the researcher placed in this qualitative ethnographic case study of a science 

classroom.   

 Protocols were the guides for how and what type of data was collected from the 

classroom observations, one-on-one interview, and focus group.  These protocols were 

developed prior to the study and based on the research purpose and question (Creswell, 2013).  

The protocols for the classroom observations and the two interviews included a guide to how the 

notes were taken during the observations.  For the classroom observations, Spradley’s (1980) 

Matrix was the guide of descriptive questions used to record actions and words.  And for the 

interview protocols, the classroom observations and the research questions guided the interview 

questions that were used in the one-on-one interview and the focus group.   

Information from the academic committee, current and relevant literature, as well as 

fellow doctoral students acted as sources of peer review throughout this qualitative ethnographic 

case study continuing to ensure confidentiality while avoiding the sharing of intimate details 

during causal conversations with fellow researchers that may compromise the key informants 

(Creswell, 2003, 2013; Ely, Anzul, Friedman, Garner, & McCormack Steinmetz, 1991; Merriam, 

1988).  Peer review as literature review was ongoing with the critique and feedback from the 
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serving academic committee throughout.  And academic advisors continued to share additional 

resources throughout the study contributing to ensuring academic rigor and trustworthiness.   

Researchers incorporate several strategies to balance subjectivity with fairness and 

equity.  Researcher reflexivity represents the etic influence of that of the one that is gathering 

information from the science classroom culture (Fetterman, 2010; Hammersley & Atkinson, 

1995).  It was important to acknowledge the etic and emic influences in the research, because 

researcher subjectivity as well as the information shared by the culture revealed the multiple 

narratives of the individuals that make of the community (Creswell, 2013; Fetterman, 2010).  

Incorporating researcher reflectivity was an important aspect of managing researcher effect.  The 

subjectivity of the nonparticipant/observer as participant provided an opportunity for an outside 

perspective to fairly and with balance to inform not control this qualitative ethnographic case 

study. 

Representativeness 

According to Miles et al. (2014), the researcher should assume that the key informants 

have been purposefully selected for the study and there was inferences drawn from a non-

representative case.  This qualitative ethnographic case study was a single case study of a 

secondary science classroom.  The strategies incorporated in the lessons are standard to most 

traditional and some reform science classrooms, but the data was not meant to be generalizable 

to all science classrooms.  Periodic and routine peer debriefing with colleagues and science 

education specialist were essential to ensuring safeguards were in place to accurately and fairly 

represent the data shared by the key informants through their actions and words.  Continued 

research was effective in keeping the researcher informed of historical and recent information 
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related to science education.  Measures to ensure representativeness were maintained in a study 

log with date, person, and important points to address in research.  

Feedback   

Feedback is another important part of the framework as suggested by Miles et al. (2014).  

Through feedback, the researcher has the opportunity to check in with the key informants by 

sharing data from observations and interviews with them.  In this qualitative ethnographic case 

study, member-check were conducted periodically with the teacher and in a final meeting with all 

the students as a class.   

An important strategy were member-checking which invited a power sharing of the 

research between the nonparticipant/observer as participant and the key informant(s), such as an 

additional meeting which was informal and invited the invited key informants to share any 

additional comments or have an opportunity to clarify earlier comments made in the initial 

meeting (Creswell, 2003).  In contemporary qualitative research, power sharing between the 

parties lends itself to creating an environment that invites rich and descriptive data that reveals 

valuable experiences of the key informants, answering the research questions and contributing to 

answering additional questions or inviting the opportunity to ask more questions.  

Member-checks were conducted through face to face meetings as well as electronic 

mails.   Face to face member-check consisted of revisiting the questions from the interview 

protocol to ensure that the data obtained was accurately represent following the one-on-one 

interview and the focus group interview.  The member-check revisit with the participants of the 

student focus group consisted of smaller representative group.  This smaller group was asked to 

clarify their understanding of topics addressed during the initial meeting and provide more 
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details and examples to support the information the larger group had shared in the initial focus 

group meeting.   

Once the transcripts were completed from the audio tapped one-on-one interview and the 

focus group interview, the text were sent electronically to the members who participated in the 

audio conversations in order to review and comment.  All the key informants were encouraged to 

be actively involved during the analysis of the data. Member-check with the teacher and the 

students were valuable opportunities to ensure accuracy when reporting the data collection and 

analysis and reassure key informants that the information was relevant and appropriate to the 

study.  

Triangulation 

Triangulation within this qualitative ethnographic case study was significant as a strategy 

to ensure validity of the study through multiple methods for designing the study, collecting the 

data within the study, as well as methods of managing the data of the study (Miles et al., 2014).  

Triangulation is a strategy of organizing, collecting, and analyzing data is done within the study 

and consideration is given to research outside the study (Whittemore, Chase, & Mandle, 2001).  

There are multiple ways of checking the data from a study with existing information from other 

related research and several were used for this qualitative ethnographic case study.  According to 

the research there at least 29 strategies for ensuring validity within a qualitative study, some of 

which were included in this qualitative ethnographic case study, such as peer reviewing, 

member-checking, and clarifying researcher bias and detailed descriptions of the case (Creswell, 

2013; Ely et al., 1991; Erlandson, Harris, Skipper, & Allen, 1993; Glesne & Peshkin, 1992; 

Lincoln & Guba, 1985; Merriam, 1988).   It is an incorporation of multiple methods 

implemented throughout a study as effective ways to maintain empirical accuracy and validity of 
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the findings (Creswell, 2003, 2013; Miles et al., 2014).    In other words, triangulation is a 

process applied to the methods of collection and analysis that lends value and credit to the 

findings from the study that are applicable not only to answering the research questions but 

providing the audience with useful information.   

In this qualitative ethnographic case study, the triangulation methods for data collection 

were observations, one-on-one interview with the teacher, and a focus-group interview with the 

students.  These methods were triangulated to ensure that the empirical findings were accurate.   

Additional methods of triangulation for this qualitative ethnographic case study included 

member-checking with the key informants following the observations and the interviews, 

reflective journaling in order to account for clarifying of researcher bias, as well as a form of 

peer review through review of related literature to ensure that the information accurately 

represents the views and experiences of both the key informants and the nonparticipant/observer 

as participant (Creswell, 2013; Miles et al., 2014).  These methods were built into the study to 

ensure that the study was appropriate to the rationale and purpose of the study to contribute to 

the continued efforts to inform STEM education.   

Ethical Practices 

Trustworthiness is met with the establishment of ethical standards in which the researcher 

follows while collecting and analyzing data for a study (Angrosino & Rosenberg, 2011; 

Creswell, 2003, 2013; Denzin & Lincoln, 2008, 2011; Wolcott, 1994).  Experts in the field of 

qualitative inquiry have provided a series of safe guards that a researcher is recommended to 

follow when conducting rigorous academic inquiry.  This research study included working with a 

group of high school students and their teacher at a local high school.  Ethical guidelines were 

established to ensure confidentiality and safety for the key informants.   
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An Internal Review Board (IRB) proposal and documentation was submitted to the 

university and the school district to initiate the access to the classroom (see Appendices B & C). 

Once the IRB has been approved by the university and the project is permitted by the school 

district then access began with a visit with the potential key informants to provide them with 

information to include background related to the study and why the study is important, share the 

objective of the research, and discuss the consent/assent forms and why they are important to for 

the study to progress.  

 The record of personal information relative to the study of the key informants as well as 

all records of the study, such as transcripts and audio-taped interviews were stored as electronic 

files in a secure electronic location (researcher computer with password access).  According to 

the guidelines IRB, the record of personal information of the key informants will be destroyed 

after three years.   

The academic rigor and ethical standards for this study ensured confidentiality and safety 

for the key informants while providing a framework for sound research that provided insight to 

the experiences of students and teacher in a single classroom that have the potential to inform 

STEM education practices.  This qualitative ethnographic case study followed a time line that 

includes an initial meeting with the potential key informants, scheduled observations of the 

science classroom, one-on one interview with the teacher, and a focus group interview with 

students.  The researcher used the methods listed in this section to ensure diligent monitoring 

during the study and appropriate reporting to the committee.  The steps taken by the researcher 

ensured that the timeline was adhered to while maintaining academic rigor as described in this 

section while collecting and processing the data. 

Chapter Summary 
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This qualitative ethnographic case study of a high school science classroom included a 

series of classroom observations, a one-on-one interview, and a focus group interview.  Protocols 

were used to guide the data collection from the classroom observations and interviews.  

Spradley’s matrix continued to guide data collection from the classroom and the interview 

protocols were guided by the research questions and the information collected from the 

classroom observations.  All field notes both during and after the onsite data collection were 

transcribed electronically and stored for analysis.  The inductive analysis methods was guided by 

Saldaña’s (2013) first cycle and second cycle process coding using the field notes and transcripts 

collected during this qualitative ethnographic case study.    

The use of varied tools of qualitative inquiry ensured that the meaning of the research 

was accurately conveyed to the audience in chapters four and five of this study.  Attention was 

given to the academic rigor and trustworthiness when collecting, storing, and analyzing the data.  

Several safe guards of qualitative research were incorporated in the data processing, beginning 

with an IRB protocol that included consent and assent forms with background about the study 

and the protocol that was used to ensure confidentiality and safety for the key informants.   

Chapter Four is a representation of the data collected from this qualitative ethnographic 

case study of a high school science classroom.  The experiences recorded in this chapter 

informed the three research questions: 

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 
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Based on the information collected from field notes and audio-taped interviews STEM 

education practices may be informed by the information from the viewpoints and instructional 

practices in this study. 
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CHAPTER IV 

RESULTS 

This baseline qualitative ethnographic case study was conducted to explore how 

instructional strategies affected a science classroom culture.  The research questions that guided 

this study of a science classroom culture were as follows: 

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 

This study was approached through an interpretivist lens with the assumption that socio-

constructivism is part of science classroom culture.   Data collected from descriptive classroom 

observations and two interviews (one with the adult key informant and the second with 

volunteers from the younger key informants) provided evidence of significance of instruction 

strategies that were both abstract and physical that were vital to the science classroom culture 

(Hammersley & Atkinson, 1995; Kaplan, 1964; Lincoln & Guba, 1985).  This study was 

approached with the assumption that science is learned through socio-constructivism, because 

successful science literacy is enriched in meaningful and experiential environments (Llewellyn, 

2005; Luft et al., 2008, D J Martin, 1997).   The actions and words of the key informants were 

valuable data that informed this qualitative ethnographic case study providing unique insight 

about how a science classroom culture interacts that can in turn contribute to a growing body of 

evidence to support progressive policy for promoting effective student inquiry strategies in 

science education.  The findings from this unique science classroom culture were also an 

opportunity to inform instructional design, implementation of lessons, and assessment of 
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students in Science Technology Engineering and Math (STEM) education, along with answering 

the following research questions that guided this study.    

A qualitative ethnographic case study design blends methods of two approaches to 

explore and gain greater appreciation of the experiences of a group of key informants that have 

unique learning experiences while engaging as a science classroom culture. An ethnographic 

approach seeks to reveals the personal connections and relationships that occur within this 

culture sharing group (Creswell, 2013), while case study provides a structural approach for 

working with this group in order to gather valuable information that can inform science 

education practices in STEM education (Creswell, 2013).  The ethnographic case study was an 

opportunity to share with a greater community of educators the art of teaching science in a single 

classroom. 

Demographic Information 

The students or young key informants were selected to participate in the study, because 

they are enrolled in one of the two sections of the selected International Baccalaureate (IB) life 

science course, this course is designed to meet the requirements set by IBO (CCISD, 2014).  This 

advanced IB course which is identified by the course number SB3 IB Biology I HL# is designed 

to provide young learners the opportunity to gain knowledge about living organisms similar to 

that of a career biologist (CCISD, 2014).  The group included two classes of students:  15 in the 

first period and 18in the second period.  The young key informants were classified as juniors 

between the ages of 16 and 17, and enrolled in the first year of IB life science.  

The setting for this study was within a science classroom, with a teacher assigned as the 

IB instructor.  According to the district website maintained by International Baccalaureate 

Organization (IBO) and the information shared by staff at the high school (2014).  This year-long 
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course is the introduction part of a two part life science course.  The following is a table 

displaying the role each informant had in this qualitative ethnographic case study. 

Field Work Collection Process 

Ethnography was the approach to this qualitative case study in order to describe this 

unique group of individuals with in a science classroom as a culture of learning.  Three research 

questions guided this qualitative ethnographic case study:  How does the teacher implement 

science instruction strategy in the classroom?  In what ways are students engaged in the 

classroom?  How are science concepts communicated in the classroom?  Fieldwork included data 

collection qualitative methods of ethnography and case study, descriptive observations, a semi-

structured interview, and two focus groups (Creswell, 2013; Fetterman, 2010; Wolcott, 2008).  In 

other words, the factors that contributed to the complex relationship between the key informants 

was revealed through their actions and words from the fieldwork.  The data collected from the 

fieldwork was a foundation used in an inductive analysis that incorporated several cycles of 

coding of the text to identify themes to represent how a science classroom culture functions to 

learn (Creswell, 2013; Merriam, 1988; Hammersley & Atkinson, 1995; Reason, 1981; Yin, 2006, 

2013).  In other words, a series of coding techniques, such as initial and process coding were 

used to filter and eventually classify the text from the field notes and transcripts into categories 

with similar characteristics and eventually themes that answer the research questions about the 

culture of the study  

 The three qualitative methods included a series of six descriptive classroom observations 

of the classroom and the cultural community during class time, a single face-to-face interview 

with the adult key informant and a focus group interview with a group of students from the 

course (Creswell, 2013; Spradley, 1989).  Both semi-structured interviews were guided by 
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protocols with a series of open-ended questions that were influenced by the field notes taken 

from the descriptive classroom observations and to inform the answers to the research questions 

(Sanjek, 2013; Seidman, 2007).  The interview varied in length, the one-on-one interview with 

the adult key informant was longer than that with the 14 young key informants that sat down to 

answer questions and talk together in a Socratic Circle which was a valuable opportunity that 

invited the students to share their insight through conversation (Copeland, 2005).  The three 

qualitative methods provided a wealth of data that was based on the actions and words of 

individuals from the science classroom culture.  

One data collection method was through descriptive observations which were guided by 

Spradley’s (1980) Matrix.  This matrix consist of social constructs to include space (classroom), 

object (furniture), actor (key informants), act (science activities), event (class period), and time 

(range of time to compete tasks) that were used to manage the range of the data collected from 

the experiences in the classroom.  For example, of these social constructs, when the teacher was 

talking with the students, constructs of space- where the actors were located and the time was 

documented in my field notes.    

Two additional forms of data collection were from an  interview with the adult key 

informant and the focus group interview with the young key informants were conducted in a 

private settings using an audio-recording device to record each conversation, and were guided by 

protocols.  Each protocol was a tool that guided the process using open-ended questions to gather 

information from the participant(s) in order to better understand, in this qualitative ethnographic 

case study, the science classroom culture (see Appendix L & M) (Seidman, 2006; Weiss, 1994). 

However, due to circumstances during the interview, additional questions emerged based on the 

remarks made by the informant(s), therefore, some questions were either not asked directly or the 



119 


answers were given in other questions that were phrased differently based on the influence of the 

conversation (Seidman, 2006).  Therefore, the text in the transcripts were carefully reviewed in 

order to make sure the original questions and the emerging questions continued to inform the 

purpose of the study.    

The following table (see Table 3) provides a framework of the how the key informants 

informed the study with their participation in the field work.  Each participant had a pseudonym 

and they were distinguished as either the adult key informant (T for teacher) or young key 

informants (S for student).   

Table 3  

General Description of Role of Key Informants and Participating role in Ethnographic Case 

Study  

Key Informant 

 

 
Gender Class Period Method (Participation) 

 

Role 

(T/S) 

 

M F 

SB3-1 

# 

Participated 

SB3-2  

# 

Participated 

Classroom 

Observation 

 

Individual 

Interview 

 

Focus 

Group 

Interview(s)  

 
ADULT KEY 

INFORMANT T 
 

1 Same Adult X X  

YKI S 13 21 14 21 X  X 

Note.  Adult key informant is the teacher (T) and the young key informants are the student (S).  

The participants for the focus group were from Class Period SB3-1.  The first focus group was 

14 students and from that original group, four participated in the second focus group.   

The adult key informant was included in the descriptive classroom observations and was 

interviewed separately from the young key informants.  The young key informants were 

observed during class time, therefore all that were present were participants in the descriptive 

observations; however, from the young key informants a smaller group of 14 were asked to 
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participate in a focus group interview.  Additional information about the participants included 

their age, gender and the class period (SB3-1 or SB3-2) the young key informants were enrolled 

in for the course.  A second focus group was included with the young key informants from the 

larger focus group in order to gather more detail related to the questions from the protocol to 

ensure accuracy of the data collection (Seidman, 2006).  The audio file was transcribed and 

stored both as audio and electronic text transcripts were stored and managed according to the 

guidelines defined in the IRB protocol (see Appendix B). 

Field Work Coding Process 

The field work analysis was approached inductively as is the nature of a qualitative 

ethnographic case study in order to identify 17 categories and three themes to represent how this 

science classroom culture functioned as a learning group (Fetterman, 2010; Wolcott, 1994).  The 

data collection process and analysis are conditions of ethnography that were ongoing throughout 

the study that allowed themes to emerge which answered the three research questions through the 

actions and words of the participants.  During the analysis of the data, a series of coding cycles 

of the text several strategies were used to filter the relevant information to form categories and 

then themes (Fetterman, 2010; Wolcott, 1990, 1994).  In other words, several stages were used to 

go from taking codes from the raw text to the final stages in which the codes led to categories 

and then themes.   

The following is an overview of the strategies incorporated in the first cycle and second 

cycle coding for this qualitative ethnographic case study.  A CAQDAS was used in the initial 

coding cycle to filter codes from the raw data collected in field notes and transcripts.  The second 

cycle, for the observation data, the Spradley’s Descriptive Question Matrix used to collect the 

data was also used to organize the codes in the analysis.  The questions from the interview 
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protocol with the adult key informant provided a framework to organize the transcript data, and 

the same process was repeated using the focus group protocol with the transcripts from the two 

meetings with the young key informants.  

 There were two cycles of coding, first cycle and second cycle. These cycles provided a 

series of stages of coding, beginning with filtering codes from the raw text using elemental 

methods, then progressing to the next stages in which categories and themes emerged (Saldaña, 

2013).  Initial coding is an elemental method used during the first cycle to filter codes from the 

two interviews with the key informants.  For the descriptive observations, the first cycle coding 

included using process coding.  This method of coding addresses the gerunds to identify for 

codes that reflect actions within the text (Charmez, 2006.  This method helped to clarify the text 

from the descriptive observations that reflected an action, such as a key informant doing 

something during the lesson.   

The first cycle process incorporated a software, MAXQDA, which is designed to sort and 

store qualitatively coded data was used to initially sort data into two major areas the teacher and 

the students (see Figure 3).  For example if the information was directly related to teaching 

technique or the teacher’s role in the instruction, then those codes were grouped accordingly with 

the teacher.  If the information was directly related to learner experience during the lesson or 

feedback regarding how the students felt or understood the process of learning science, then the 

codes were grouped with the student.   
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Figure 3. Sample of codes from first cycle coding process. 

Following the first cycle of coding, once all the codes were filtered from the text after the 

first cycle, open coding was used to filter and group until salient groups emerged, leading to 

categories then groups (Corbin & Strauss 2015;  Saldaña, 2013).  The codes were initially placed 

in loose groups guided by the research questions.  Following the first cycle, these codes were 

then moved around into groups in an open coding process that evolved into the second cycle 

process (Lewins & Silver, 2007; Saldaña, 2013).  From the groups emerged the categories, while 

any codes that were redundant or were not relative to the emerging themes were eliminated from 

the final process of coding (Lewins & Silver, 2007; Morse, 1994).  Codes for filtered from the 

data text and were placed in groups.  These groups represented emerging patterns from the 

actions and words of the participants.  There a series of cycles of coding, eventually leading to 

the emergence of themes which resulted from the broader categories of the group of codes (see 

Figure 4).    
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Figure 4.  First cycle coding to second cycle coding with a theme.  

The second cycle of coding incorporated a detailed description guided by the codes that 

were identified in the first cycle of coding.  For the observations, eight of the nine social 

constructs from Spradley’s Descriptive Question Matrix were used to detail the relationships 

within the culture and that of the physical environment.  Three categories emerged from the adult 

key informant interview, in which the questions from the interview protocol provided the 

framework for organizing the codes.  Finally, three more categories were identified after using 

the same strategy of taking the questions from the focus group protocol and grouping the codes.  

From the second cycle coding, there were 11 categories found in the observations, three 

categories from the interview with the adult key informant, and three more categories found in 

the text from the focus groups with the young key informants.  Three salient themes emerged 

from 17 categories to represent the data from this qualitative ethnographic case study. The 

following is a detailed overview of the process the second cycle coding of the data.  

Ethnographic Case Study Categories 
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 Upon completion of coding, 17 categories emerged that were used to identify three 

salient themes for this qualitative ethnographic case study.  There were 11 categories that 

emerged the field notes of using Spradley’s Descriptive Question Matrix for data collection as 

well as coding, three categories from the transcripts and notes for the interview with the adult 

key informant as well as the same number of categories from the focus groups with the young 

key informants who participated in the conversations (see Figure 5).  The categories that 

emerged during the second cycle of coding were tied to three overarching themes with some 

overlap due to the complexity within the science classroom culture.   

 

Figure 5. Methods of data collection with 17 categories from second cycle coding 

The extensive description of the science classroom culture beginning with the descriptive 

classroom observations in which Spradley’s Descriptive Question Matrix was incorporated in the 

coding process.  This first part is set up as follows, each pair of social constructs used to collect 
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and code the data includes the theme and the descriptive detail from the observations.  The next 

part I arranged with the category including the appropriate protocol questions with the comments 

and remarks made by the adult key informant, followed by the focus group section which is 

similar framed with the category including the protocol questions and the comments from the 

young key informants from both meetings.  The data with the protocols from the three data 

methods are presented within the categories. 

Descriptive Observations of Science Classroom Culture 

 Classroom observations were a total of 11 visits which included an overview of the room 

layout with 10 visits during lessons.  There were two classes of young key informants and each 

class was back to back in the morning.  Therefore, each school visit was two classroom 

observations for a total of 10 classroom observations with the young key informants.  In this 

study, a blend of grand and mini-tour questions from Spradley’s Descriptive Question Matrix 

were used to identify 11 categories.  The matrix is designed with grand and mini-tour questions 

to help identify observable phenomena within the culture during the classroom observations or 

field work (Spradley, 1980).  The grand tour questions take into account the overview of the 

experiences occurring during the descriptive observations while the mini-tour questions address 

more specific aspects from the general information.    

The descriptive questions from the matrix were designed to reveal different types of 

information based on the interaction of the social constructs.  The observations were guided by 

Spradley’s (1980) Matrix that is a descriptive question matrix of nine social constructs.  The 

social constructs on the matrix include; space (classroom), object (furniture, equipment, and 

ancillary tools), actor (teacher, students, and classroom pets), act (grading papers, lecturing, etc.), 

activity (laboratory investigation, lesson activity, etc.), event (class period), time (analog clock), 
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goal (lesson objective), and feeling (emotions and feelings of the key informants).  Social 

constructs can be grouped into combinations of nine that are represented by specific questions 

developed by Spradley (1980) to collect descriptive data from the culture and the cultural 

environment.   

The following section represented the use of Spradley’s Matrix that guided the classroom 

observation protocol.  Each pairing of the social constructs provided an opportunity to show the 

dimension of the data taken from the classroom observations.  The information was grouped 

accordingly based on the interaction of the key informants with each other and how the space 

and objects were used by the group.  The descriptive questions from the matrix are designed to 

reveal different types of information based on the interaction of the social constructs.  All of this 

aided in developing the sub themes that contributed to an overall description of this cultural 

group and how it functions as a learning community.   

Space and object.  For this descriptive observation of the classroom, the question from 

Spradley’s Matrix that guided this tour was, “[w]here are objects located?”  The answer to this 

question was found through the observable connection between space and object.  Space and 

object is designed to inquire where objects are located within the space.  In this ethnographic 

case study, the space identified as the classroom and the object were the tools and furniture that 

support the learning of this cultural group.   

Spatial value for learning science.   This category represented the information that was 

used to answer the grand tour question from Spradely’s Matrix “[w]hat are all the ways space is 

organized by objects?”  As described earlier in the literature review, the classic or traditional 

classroom is arranged to reflect a teacher-centered instruction model (Lasry et al., 2012).   This 

traditional classroom setting was described by how the furniture, equipment, and ancillary tools 
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were placed and/or displayed in a way symbolizing a standard science classroom in order to 

support a teacher-led instructional model. 

The room was designed to include a teacher space, computer laboratory, traditional 

science laboratory space, and a lecture space with desks for the students.  The three types of 

objects found in this space are furniture which is any desks, tables, chairs, and stools.  The 

equipment was defined as items that are science related such as the safety equipment (shower 

and eyewash) and the technology (computers and instrumentation).  Finally, the ancillary tools 

are those items that included the posters that display information and inspirational text, life 

science models, and other items that support the instructional goals.   

An image of the front of the room included the layout of the teacher desks, interactive 

and one-dimensional whiteboards, and the Burning Question Board (see Figure 6).  The tour 

began at the front of this windowless wide and rectangular room from the entry way with the 

teacher space.  A small wooden desk faced the entry and was arranged adjacent to the front wall 

separated by 1-meter space from a series of two additional desks arranged long ways across the 

center front of the room.  The first of these desks was a larger wooden desk which was pushed up 

against a longer permanent desk with a laboratory safe black top with a built in sink equipped 

with a long rounded laboratory style spout.   The first desk was cluttered with paperwork and 

was the computer station for the teacher with the computer, tower, and printer predominately 

placed on top of the surface, a chair on wheels was situated between this desk and another 

wooden desk that sat long ways facing the room.   

Behind the teacher desks arranged front center was the interactive whiteboard.  The 

interactive whiteboard was directly mounted to the traditional one-dimensional whiteboard 

which is a contemporary version of the chalkboard.  The space of the classic board was covered 
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with information written with erasable markers and taped documentation that related to the 

course and other school activities.  Lined on the wall along the top of the classic whiteboard at 

the front of the room were sheets of paper with phrases and words.  Moving past the two desks 

arranged long ways at the front center of the room, there were two objects arranged to face the 

room.  The first object was a wooden podium (not shown), and the second was a classic 

whiteboard on wheels with the words written at the top “Burning Questions.”  This part of the 

case study setting was identified as the teacher space, because of the type of furniture, 

equipment, and materials that were positioned or stored in this area of the classroom setting.   

 

Figure 6. Teacher station with audio and visual technical equipment. 

The tour of the room progressed past the teacher space to a safety and storage station (see 

Figure 7).  A permanent safety shower and eye wash were located next to the vent hood.  Next to 

these safety objects was a built-in cabinet, which included a vent hood and storage space.   
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Figure 7.  Safety and storage space. 

Moving towards the back of the room opposite the hallway door entry was a student 

computer station with three monitors with respective towers set on a single long table (see Figure 

8).  The storage cabinet sitting next to the door with posters displayed on it that led to a separate 

more narrow room that was used for storage space.  Past the door, against the wall was a large 

cage with live animals (guinea pigs), then on the wall above the door was a school digital clock 

bordered by a poster.  Continuing past the cages was the back of the room, and the furthest point 

away from the front entrance.  
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Figure 8.  Student computer station.  

Along the back of the room was the lab space (see Figure 9).  A long counter (Blacktop 

safety material) was anchored to the wall with four extensions perpendicular to it that 

accommodate four separate student working stations.  Between the first two stations, mounted to 

the wall was along cabinet with glass doors, then between the second and third stations was a 

shorter cabinet.  Then between stations three and four was another cabinet. Below each mounted 

cabinet were sinks.  The walls had science content posters starting before station one, a colorful 

display of a district purchased curriculum.  Then models of the cells (animal and plant) were 

arranged on top of each long cabinet.  



131 


 

Figure 9.  Laboratory station bordering the rear of room. 

At the end of the lab counter was the rear exterior door (with posters) with the access to 

the hall.  Then between the exterior doors along the wall were the remaining two lab stations 

with a long mounted cabinet mounted high on the wall.  The lab equipment and student work 

were spread over the lab desk.  It was cluttered, but not dirty or messy.  It appeared to be used 

space, based on the amount of equipment and materials spread throughout the table space.  

Cabinets and drawers were labeled with instructions for proper use in laboratory investigations.  

Some materials were still packaged as they have just been delivered, other materials were 

displayed in a manner that suggested they were going to be used frequently.   

The final space was defined as the student lecture space in the center of the room (see 

Figure 10).  The desks were arranged fanning away from the teacher desk in rows.  When the 

adult key informant is standing in front of the teacher desk facing the desks, the desks literally 

fan out and are arranged almost like a theatre.  The desks faced the teacher station and were 
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traditionally the primary seating for the young key informants.  The desks were designed with a 

seat and table with a rack under the seat for holding extra school supplies and books.    

 

Figure 10.  Student desks aligned to face front of room. 

Actor and object.  In this study, Spradley’s (1980) question from the matrix “[w]hat are 

all the ways objects are used by actors,” provided a bases for addressing how the key informants 

used technology and equipment during the class period.  Of the nine social constructs, the actor 

or key informant used the objects which are the tools or furniture in the classroom.  At least three 

categories emerged the analysis process for this qualitative ethnographic case study using the 

actor and object social construct combination from Spradley’s Matrix while conducting 

descriptive observations of the classroom culture.  

Visual communication.  This first category was based on the relationship between actor 

and object represents the use of visual aids, such as posters and science models, by the adult key 

informant to communicate various types of information to the young key informants.  

Throughout the room were posters with science related information, for example, a variation of 

the scientific method, historical figures in scientific discoveries, safety information for proper 

laboratory protocols, and several colorful diagrams of the anatomy and physiology of the human 
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body.  Another type of visual aid were the models that were displayed throughout the room.  

These models were of plant and animal cells which were labeled for use during lecture or 

laboratory investigation to support the lessons.  Such tools were prominent in the laboratory 

space.   

Other visual aids were more inspirational, such as references made to self-worth, 

determination, and setting high standards for self-achievement.  These messages were directed 

towards the space normally occupied by the students.  For example, tapped along the front of the 

long teacher desk were multiple statements paraphrasing standard guidelines of conduct for the 

classroom with a school banner in the center.   Also, on the back of the teacher’s desk facing the 

student lecture space was a poster which stated “[r]espect is not a gift, [y]ou have to earn it.”  

Throughout the room were additional inspiring phrases directed at acknowledging the ability of 

the reader to make more informed personal decisions, such as one poster that had  “[y]our [b]est 

[m]eans [n]ever [s]top [t]rying.”  

All the visual media communicated varied messages from informing scientific knowledge 

to inspiring the reader to inform his or her character by making better decisions that were not 

necessarily science knowledge related, but more life skills in nature.  These messages and visual 

media appeared to be permanently displayed for the reader to see or reference daily throughout 

the school year. Overall, the emphasis of the visual communication was to be better informed in 

scientific knowledge and life skills choices.  

Communication technology.  This second category represented how the key informants 

used technology to interact with each other and the external environment.  According the adult 

key informant, announcements displayed throughout the school, and school rules dictated by the 

district policy, cell phones were prohibited in the classroom.  However, members of the culture-
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sharing group were seen with cellular phones routinely while in the classroom setting.  The 

cellular devices were used in several ways, as the key informants appeared to be checking text 

messages that were displayed on the screen, texting photos, and using them to make calls.  

Cellular phones were visible throughout the classroom setting.  For example, key informants 

placed these devices on their desks, where some of them periodically picked up the device and 

touch the screens, look at the device, and then replaced it back on the desk or in a pocket.   

Throughout the observations with the key informants, cellular phones were accessed repeatedly 

during lecture, laboratory investigation, and time between these activities.  Several times the 

devices were used to capture images related to lesson activities.  The key informants expressed 

joy by laughing and smiling while taking pictures of the plastic vial that contained the DNA 

(deoxyribose nucleic acid) that that they extracted from their cheek cells during a laboratory 

activity.   

Another form of communication technology that was utilized in the culture was the 

access of internet via the computer at the teacher’s desk.  The adult key informant relied on the 

internet to teach and support key points during lecture and lessons.  During lectures, any time 

there was a reference to life science phenomena, this was a prompt for the adult key informant to 

use the computer to search for information hoping to expand the conversation with the young 

key informant.  Websites designed for the purpose of providing virtual laboratory investigations 

were significant to the investigative discussions and activities.  The young key informants were 

learning about cellular division and genetics.  The adult key informant showed the group several 

virtual life science events that are either not able to be seen with the naked eye or were 

alternatives to a physical laboratory activity.  In at least one activity, Dave, the young key 

informant was supposed to work independently on electronic notebooks to access the internet to 
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complete the tasks for the activity.  After several days and numerous attempts, the young key 

informants were unable to access the internet using the notebooks, and therefore, the adult key 

informant had to lead the activity using the teacher computer and interactive whiteboard from the 

teacher station.   

Science technologies for inquiry.  This third category represented the use of other 

technologies by the key informants other than cellular phones.  These other technologies 

included instruments and equipment used to complete laboratory investigations or record 

information provided during lectures and lessons.  Writing utensils, notebooks, handouts, 

microscopes, and macro-viewers were used by the young key informants in order to accomplish 

tasks during investigations and lectures instruments.  When young key informants were 

collecting information or taking notes, they used writing utensils, such as pens and pencils to 

record the information in notebooks or on handouts provided by the adult key informant.   

The adult key informant had multiple supplies and resources scattered throughout the 

laboratory space and more technologies such as digital balances, electronic probe ware, and other 

scientific data gathering devices were located in the storage room adjacent to the classroom.  The 

adult key informant prepared an onion tip laboratory investigation and a DNA extraction activity.  

These activities required supplies to include solutions and chemicals to improve access to the 

scientific information that the young key informants were learning and collecting data from.  

Equipment included pipettes, glassware, electronic heading sources, digital scales, and metric 

glassware for accurate and precise measurement of materials needed to conduct the 

investigations.  Unopened boxes, test tube holders, and other science laboratory tools were 

available on the laboratory tables.  However, not all the equipment and materials were actively 

being used during these observations. 
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Actor and act.  The question from the matrix developed by Spradley stated, “[w]hat are 

the ways acts are performed by actors (1980).”  This question provided an opportunity to address 

the actions of the key informants while in the classroom to reveal three categories from the 

information from the classroom observations based on the connection between actor and act. 

Distractions and the learning.  This was the first of three categories involves acts that 

were not directly related to the key informants learning science.   When the young key 

informants initially entered the room, they dropped their personal items at their desks and 

congregated in small groups discussing non-related instructional topics.  Cellular phones were 

prominent during this down time before or after lessons in what appeared to be text checking.   

The interaction between the key informants in the cultural setting was set by a tone of 

informality between the key informants.  When it came to engaging with each other in the room, 

key informants appeared relaxed and not hurried when they were not engaged in a lesson.   

Additionally, before every class at the beginning of the period during the observations of 

the second group, a student made a point to take a guinea pig out of the cage in the room and 

hold him while feeding him treats.  She continued to do this until she returned the animal to his 

cage during the lesson.  This appeared to be a routine for the student to get the animal, spend 

some time with him at her desk as the lesson began and at some time during the discussion, she 

returned him to the cage and continue with the lesson.   

All young key informants either moved back to the lecture space to sit or gather around 

the desks to share informal conversations when they were not being directed to complete a task.  

If they had completed a laboratory task, they turned in their written work and returned very 

casually to the lecture space and gathered in small social groups.   
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As part of this category, the adult key informant actions which were not directly related 

to learning included collecting and disseminating non-lesson related information.  For example 

she was responsible for recording class attendance, informing young key informants if the office 

staff have requested them to go to the office, relay information regarding projects, standardized 

testing, monitoring other classes for teachers that are absent, and communicating with fellow 

teachers for a variety of general purposes.  All of these distractions took place during the 

classroom observation.   

During several of the observations, the adult key informant was engaged in a discussion 

with the district science coach before, during, and towards the end of class.  This person made 

several unscheduled visits to the school while observations were conducted.  At times, during her 

visits, she made a point to conference with the adult key informant at the teacher station in order 

to share with her information on the district website and provide district testing materials.  These 

visits tended to interfere with class time.  For example, if the class bell rang signaling the 

beginning of class, the science coach may still have been talking with the adult key informant.  

On another occasion, she came into the room while class was going on and she stood in the back 

of the room, waiting for the bell to ring signaling the end of class and she took out her phone to 

check messages.  Other incidents that occurred that were not directly related to learning included 

phone calls from school staff, maybe a nurse or a counselor, asking for a student to visit with 

them.  At those times, the adult key informant stopped teaching, took the call, and directed the 

student to go to the office to handle the situation that needed to be resolved.  Once, when class 

started, a fellow teacher was absent across the hall, and the adult key informant excused herself 

to visit across the hall to check on the substitute teacher who was having a difficult time 

managing the group.   
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Other times, the adult key informant was simply distracted by her own actions.  She 

appeared to have a difficult time focusing on beginning or continuing to focus on the lesson.  She 

started out explaining a topic to the young key informants and if she had been distracted by a 

comment or question from the group, she diverted the conversation with them about an indirectly 

related topic.  At times, it appeared that she was not able to focus and she quickly got off topic 

with the students.   

Family of learners.  This second of the categories revealed how the adult key informant 

facilitated the learning of the culture-sharing group.  In the field notes, the information regarding 

how she facilitated learning including several strategies in multitasking as she was teaching the 

group.  She incorporated various instructional techniques to facilitate learning with actions to 

motivate learning as she also continually checked for understanding.  The adult key informant’s 

approach to preparing for class was influenced by multitasking, such as still last minute 

preparation for a laboratory investigation as class was beginning, disruptions from other classes 

and outside visitors, and personal motivation to focus on the topic daily objective.   

The following information was from the field notes of the adult key informant and how 

she facilitated the learning to accomplish daily objectives.  For two of the observations, she was 

in the back of the room (laboratory space) when class started, because she was still preparing for 

a lesson, therefore, she began lessons from that space and moved to the front once she had 

prepared the area for the activities.  On one such occasion, the adult key informant was in the 

back of the room in the laboratory space preparing the materials and equipment for the cell 

division lab.  Before another class, she was also in the laboratory space preparing the materials 

for the DNA extraction of cheek cells laboratory activity.  Each time, she focused on preparing 

the materials and equipment.  When the bell rang, the adult key informant began an informal 
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introduction to the lesson, seeming to buy some time while she readied the lab for the young key 

informants.  She did not express an urgency for the group to get ready for the lesson, however 

she talked causally with them while she continued to prepare the lab space.  The group 

responded by engaging in the preliminary discussion, turning to face her and talk directly with 

her about the pending activity.   

There were numerous documented experiences in the field notes from observing the adult 

key informant’s use of direct instructional strategies during the class time each period.  The adult 

key informant routinely communicated with the cultural sharing group as a whole, often 

beginning and concluding class talking to or with the whole group involving course related 

information.  As part of her style of engaging with the group, she delivered to the whole group 

important information that related to the daily objective as well as continuing work in the class.  

She engaged with the whole group again in question and answer discussions as part of her lecture 

format.  She was the facilitator of answers to questions the young key informants asked, and, she 

relied on communication technology to support or verify her information.  She assumed the 

teacher-centered role when she spoke with the group while they were at the lecture space and at 

the laboratory stations.  For instance, during laboratory investigations, she positioned herself at 

one of the center tables to provide direct assistance, such as managing access to materials to 

complete the investigation.   

During the DNA extraction activity, she sat at a laboratory table in the laboratory space 

where each student came to her to collect a sample of extraction solution to continue the 

procedure.  For the cell division lab, she worked at a microscope to pinpoint a sample of onion 

cells displaying various levels of division to assist the students to observe the cell cycle from the 

tissue sample.  As part of her instructional style, the adult key informant assumed a teacher-
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centered role to facilitate topic discussions and investigation through her direct instructional 

strategies. 

In the field notes, actions taken by the adult key informant to motivate the culture-sharing 

group to focus by settling down to begin or return to the activities of the lesson.  One strategy she 

used was silence, she stopped talking and waited until the group became quiet again.  This action 

signaled the group members to settle down and return to the activities of the lesson. Once the 

group refocused, she began the instruction or returned the discussion to the original subject.  

Other strategies she used to motivate the group included treats and music.  On occasion, she used 

her reward strategy of throwing pieces of chocolate for a correct answer to a question.  Other 

times while the group was working at the laboratory stations, she turned on the music and 

reminded them that she was providing them this opportunity for entertainment as long as they 

continued to work on the assigned task. 

The field notes of the classroom observations included how the adult key informant 

monitored and checked for understanding of the content of the young key informants.  The adult 

key informant used several techniques to check for understanding through formative and 

summative assessments.  Several techniques that she used to formatively assess included whole 

group discussion using higher level questioning such as cause and effect and critical thinking 

while checking for successful acquisition of new knowledge while making connections and 

addressing misconceptions with the cultural sharing group to build their knowledge through 

authentic dialogue.  Several examples from the field notes included the adult key informant 

volunteering a member of the group to come up to the front of the room and peer teach.  While 

reviewing the events that make up the cell cycle, she used questioning strategies to coach the 

type of information she expected the group to understand or gain a better understanding.  Other 
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ways she monitored the group included moving around the laboratory stations during laboratory 

activities, asking questions and observing the actions of the young members of the group as they 

worked together to complete tasks.  She would also engage in dialogue with members of the 

group, encouraging the use of correct terminology.   

Autonomous cultural atmosphere.  This third category represented the type of 

relationship fostered by the actions of the adult key informant towards the cultural sharing group.  

Her actions contributed to the unique rapport she had with the group during their time together in 

the classroom.  In the field notes were references to how the key informants interacted.  This 

daily interaction supported nurtured an informal nature to their relationship.  For example, even 

though the adult key informant approached her role as teacher directly, she began every class 

with lecture using a variety of techniques such as informal conversation and direct questioning 

that was comfortable for the group.  They demonstrated physical ease by talking informally with 

her about range of topics that could deviate from the main topic of the lesson.  Depending on the 

level of interest of the entire group, especially, the adult key informant, the conversation could 

return to the topic to be covered for the daily lesson or continue down another path until at which 

time, she went back to the original discussion related to the lesson.   

The conversations were very informal with language that was casual and familiar.  The 

discourse she participated in with the group included a blend of jargon, clichés, and profane 

words that contributed to define their informal working relationship.  The nature of their 

relationship invited the group members be less hesitant to ask the Adult key informant to explain 

a sensitive subject that may be traditionally unacceptable to bring up in a classroom.  In other 

words, she did not hesitate to share her knowledge and demystify any subject that may lead to 

misconception or misunderstanding by the young key informants.   At times, she used a topic of 
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the lesson to either deviate or spiral to a prior lesson, or she began a conversation about a taboo 

subject and managed to use it to then introduce the topic of the lesson.  This type of transition 

happened when the group was engaged in the burning question board or as class began and a 

young key informant had a question about something they just recently learned something about 

and wanted her to talk about it with more depth.  

The room included a mobile classic white board that was routinely found in the front of 

the room and was used for the students to write questions.    The young key informants wrote any 

question that they have a burning desire to know the answer.  Sometimes the conversation 

related to the topic of the lesson and sometimes the connection was very loose depending on 

interpretation.  The burning question board allowed the adult key informant to convey what she 

knew about the subject, and she used technology to support her explanation.  She would use the 

internet to search for images or informational text to support the information she was discussing 

with the group.   

Actor and activity.  The descriptive question matrix from Spradley (1980) provided an 

opportunity for the nonparticipant/observer as participant to ask “[w]hat are all the ways 

activities involve actors.”  The field notes included how the key informants engaged in a set of 

activities during the lesson.  For example, the notes included reference to how and what tasks 

they performed to complete the lessons.  A category represents the actions and word captured 

during the descriptive observation that represents the connection between the actor and activity.  

In other words, how the key informants are completing tasks to learn from the lesson.    

Tasks within the learning.  This category represented how the key informants did tasks 

to accomplish learning during class.  The adult and young key informants approached lecture and 

laboratory type activities differently, depending on the expectation of the tasks.  From the field 



143 


notes taken during the observations, young members of the culture routinely were seated in the 

lecture space in their desks facing the teacher space where the adult key informant engaged in 

teacher-directed instruction to deliver instructions or provide direction to the group.  When the 

activity was taking place in the back of the room in the laboratory space, the members of the 

group moved into smaller working groups at each station.  At this time, the groups varied in their 

interaction.  Some groups talked freely, and other groups displayed more isolated behavior in 

which they worked more individually, only talking to each other briefly during the activity.  The 

notes reflected the actions of the young key informants and how they responded to the activities, 

such as lecture or laboratories.   

When the group was discussing a topic, the student members of the group were seated 

and facing the adult key informant.  Based on the information gathered from the observations, 

the conversations were predominately the adult key informant giving information which 

prompted the younger members to ask questions of her at which time she answered the 

questions, and they continued to share, exploring more deeply the topic until the adult key 

informant signaled to move on or changed the subject. There were times when the group was 

reminded to take notes during a lecture, therefore, they retrieved their notebooks and began 

writing information down for future reference.   

When the conversation became less focused on the lesson topic, there were members of 

the culture that disengaged from the conversation and stopped taking notes.  If the conversation 

was not directly related to the lesson topic, these same members of the group shifted their 

attentions to other activities, most popular were the cellular devices such as phones and tablets.  

The phones were not uncommon in the room.  Members of the group placed these devices on 

their desks when they were seated at their desks and for some of the males, in back pockets of 
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pants.  For example, there was a male group member who kept his phone in his back pocket and 

retrieved it frequently to check information from it.  He did this throughout a laboratory 

investigation while he routinely asked other members of his lab group about the activity that they 

were working on.  Another young member had her phone out on the desk next to her worksheet 

and she split her time between tapping on the phone and writing on the paper. 

The field notes from the classroom observations provided a glance at the approach that 

the adult key informant took to teaching and working with the younger members of the group.  

The category represents the adult key informant from the aspect of doing the instruction as 

opposed to receiving the information.  The adult key informant participated in the lesson 

differently from the young key informants.  Her involvement in the lessons was more 

multifaceted, because she incorporated a several instructional strategies to teach the group during 

the lesson.   

During the descriptive classroom observations, the field notes reflected a predominant 

use of teacher-centered instruction during guided practice that included a significant use of 

lecture and conversation with younger members during laboratory investigations.  The adult key 

informant used a discussion model to engage with the younger members during whole group 

instruction.  An example was the review of material related to cell division that the young 

members of the group were expected to understand in order to complete teacher developed 

summative assessment.  The conversation included questions from the adult key informant to 

prompt a discussion regarding the events that take place during the stages of the cell cycle.  The 

younger members of the group dependent on the adult key informant give them information to 

reinforce their comprehension of the material and clarify information for those in the group that 

were still unsure with the processes involved in the cycle.  The Burning Question Board was a 
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platform for the adult key informant to reveal misconceptions held by the younger members of 

the group and engage in a rich discussion about science related topics.  The adult key informant 

led these discussions with the group.   

The field notes reflect a significant use of technology by the adult key informant to 

support the instruction to include the sponge activity, Burning question board, whole group 

lecture/discussion, and laboratory investigations.  The type of technology included the interactive 

white board, computer with internet access, when available, individual interactive notebooks for 

the younger members, and scientific instrumentation.   

The field notes reflected the significance of technology to support the instruction by the 

adult key informant.  Based on her actions during the observations, she frequently used the 

interactive white board and computer to interact to access search engines to find information and 

the school district website which housed her materials, such as reading materials, assignment 

questions, laboratory activities, research links, and other IB related ancillary materials to support 

the anticipated learning outcomes from the course work. The course is a flipped course which 

means that the young key informants are required to complete tasks, conduct research 

independent of the adult key informant and this process is ongoing and expected to continue 

outside the classroom.  During the observation she reminded the group during instruction that 

they may have been required to read information, answer questions, or create diagrams either 

prior to or following the lesson.  During whole group discussion, she referenced the internet to 

show virtual laboratory experiments or scenarios to reinforce information related to the lesson 

that the group was responsible for learning as well as reinforcing their knowledge of the science 

content.  The internet was an important tool for her to search for images, text, and video that 

supported her discussion.  The adult key informant relied on websites that her professor used 
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while instructing a genetics class she was enrolled in at the local university, the summer before 

the school year.  During a DNA sequencing activity, she used a virtual website that allowed the 

user to run simulations in order to determine the DNA sequence of an organism.  This activity 

was an opportunity to introduce evolutionary relationships which she followed up with modeling 

a cladogram.  She used the interactive whiteboard and her website to demonstrate the purpose 

and significance of cladograms to display evolutionary relationships among groups of organisms.  

Technological scientific instruments included the microscope and the macro viewers, and 

she provided this equipment for use during laboratory investigations.  She demonstrated the use 

of the instruments and continued to engage with the instrumentation during the activities with the 

group in order to reteach the technique, assist with difficult tissue samples, therefore, continually 

facilitating proper and effective use the equipment to accomplish the assigned tasks.      

Actor and space.  The field notes from the descriptive classroom observations included 

reference to how the key informants used the space within the classroom to learn science.  To 

answer the question “[w]hat are all the ways space is used by actors,” the field notes for this 

ethnographic case study included how the key informants learned science within the space of the 

classroom.  From the analysis process of the descriptive observational data, the 

nonparticipant/observer as participant considered a category to represent how the key informants 

used the classroom space to learn the content. 

Spatial importance for learning.  This category represented how the key informants used 

the space of the science room to learn science.  The young key informants used the room to learn 

science through whole group discussion and individualized assessments in the lecture space, and 

engage in small groups in the laboratory space while completing laboratory activities.  The adult 

key informant used the space to lead and guide learning about science, working predominately 
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from the teacher space with the laboratory space.  It is important to include that the spaces within 

the room were used for learning, however they were valuable for social interaction among the 

members.  In the following section, there is a blend of actions that reflect how the key informants 

used the space within the classroom to form a culture. 

The lecture space which is located in the center of the room is where the young members 

of this culture participated in whole group discussion and lecture related instruction provided by 

the adult key informant.  Once again, this space is facing the front of the room towards to the 

teacher space.  The young members of the group when in the lecture space sat at their desks 

which were in rows, if they were talking to the adult member of the group, they simply faced her 

direction and engage in dialogue directly with her.  When they were talking to each other they 

may turn to each other or call to each other from their desks.  However, if there were not 

assigned tasks, such as the beginning of class or end of class when there was a gap in the 

instruction, these members gathered in smaller groups around the desks to engage in social 

conversation. 

Based on the field notes, members of group if assigned to complete an activity completed 

these tasks as small groups to work at the laboratory stations to the rear of the room.  During the 

field observations of the classroom, two activities were completed by the young members of the 

group at the laboratory stations.  The two activities were looking at onion tip cells to observe the 

phases of cell division and a DNA extraction of human cheek cells.  When these young members 

of the group gathered in the laboratory space, they worked in small groups, either they were 

diligently interacting or simply working in the same space.  Some of the tables had stools, but 

most members stood at the tables to complete their tasks.  Another activity was scheduled to be 

completed using interactive notebooks, in which the members of the group were going to 
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broaden their use of the space to include the laboratory and lecture space, however, login access 

for the members was difficult and most of the group could not access the internet, therefore, the 

activity was modified and remained isolated the lecture space for the young members of the 

group. 

There was a computer station in the room, however, during the observations, members 

did not occupy that space.  However, during an interactive laboratory activity, the young 

members attempted to login to the interactive notebooks and encountered significant delays and 

access issues, therefore, the activity had to be reformatted from individual/small group 

engagement back to whole group engagement.  A young member of the group volunteered to go 

to the teacher computer station and run several DNA sequencing simulations under the guidance 

of the adult member of the group.    

The field notes included reference to the adult key informant using the space within the 

classroom to engage with the group to nurture the culture of learning science.  As shared in 

several other themes, the adult key informant had a space with several desks and a computer 

station connected to an interactive white board in the front of the room.  This space has been 

referred to as the teacher space.  When the adult key informant was lecturing or engaging in 

discussion related to the learning content, she was located in this teacher space either sitting 

behind or in front of the desks.  If she needed to access the internet, she sat at the computer 

station and engage in dialogue with the younger members from where she sat at the computer.   

In the field notes, the adult key informant led the sponge activity at the Burning Question 

board which was located just off the teacher space and engaged in dialogue with the group from 

there.  If she moved from that space it was to navigate between the board and the computer in 
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order to access the technology to search the internet for related information to the topic of 

discussion. 

Also in the field notes, the adult key informant moved to the laboratory space with the 

younger members when they were all working on an activity.  She moved around the small 

groups checking for understanding and facilitating, otherwise, she sat at one of the tables to 

perform a laboratory related task.  For example, during the DNA extraction of human cheek cells 

laboratory activity, she sat in the center laboratory table and the younger members of the group 

came to her in order to get their sample of extraction solution they needed to complete the tasks 

to extract the cheek cells.  

Activity and time.  To explain how the key informants completed activities within a set 

time frame of class, a question from the matrix asked “[h]ow do activities fall into time periods?” 

(Spradley, 1980).  The groups met each day at a set time, first and second period, and within this 

time frame they were expected to learn science.  A category from the qualitative analysis process 

of this qualitative ethnographic case study represents the connection between two social 

constructs, activity and time. 

Learning by the clock.  This category represented the significance of the amount of time 

allotted for each class.  Daily at the school, class was signaled to begin and end with a bell sound 

over a school wide speaker system.   Time in the classroom was limited to a 49 minute period.  

Within the period, the group’s use of time was influenced by internal and external factors that 

varied from observation to observation.  The adult key informant was responsible for school 

related duties in the beginning of each class, such as attendance.  There were other 

responsibilities such as relaying messages to the young key informants from the office staff, or 

assisting with other classroom management issues.  The younger members of the group routinely 
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engaged socially with each other unless given a task or signaled by the adult key informant that 

the lesson was going to start.  The time in general was divided into the preliminary 

administrative duties for the adult key informant, sponge activity, lesson, activity, and exit 

related activities, such as cleaning up space, putting way supplies, gathering personal items to 

leave the room when the bell rings to end class. 

Based on the notes from the field observation, record was kept during several 

observations to measure the time used for different activities.  In a couple classes, the instruction 

was delayed for more than 15 minutes.  For example, when class started, the sponge activity 

initiated the start of the period with the Burning Question board with questions written down by 

a student which led to a deeper discussion around that same topic.  From the field notes, the 

topics that emerged from these impromptu discussions were related to human science from 

medical conditions such as heart disease, diabetes, and cancer.  These discussion could last for 

almost 30 minutes at which time the adult key informant signaled a closure to this activity with a 

change in her tone or alert the group that they need to go on the lesson.  At this time, she may 

shift to the lesson or if a student asked her another question, she continued the whole group 

discussion.  Discussion among members was prominent during the class time, however, in one 

observation, the adult key informant reviewed the cell division laboratory activity then released 

the group to work on the activity, this transition from the start of the pre-laboratory presentation 

to the group moving the back of the room to work took about 12 minutes.   

During the observations additional delays occurred due to continued questioning or 

disruptions from others outside of the cultural group.  For example, the district science coach 

visited the adult key informant several times to either provide testing materials or share new 

online internet resources for the science department.  At one time, the head of the department, 
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another science teacher, interrupted class to inform the adult key informant about the delivery of 

materials for the science department.   

Other times, the delays in the technology slowed the lesson down and contributed to 

minimizing independent practice.  For example, when the group was supposed to login to the 

interactive notebooks to set up a series of DNA sequencing simulations, they were unable to do 

so due to technical difficulties.  As a result, the lesson returned to a guided instruction style for 

the remainder of the class time. 

Activities and goal.  The final social constructs addressed during the classroom 

observations from the descriptive question matrix was the connection between the activities in 

class and accomplishing learning goals.  From the matrix, “[w]hat activities are goal seeking or 

linked to goals” was one of the questioned asked by the nonparticipant/observer as participant to 

record observable data during the classroom observations (Spradley, 1980).  A category emerged 

from the actions of the informants that they performed to accomplish goals from the activities 

during lessons.  The following information represents how the learning goals were reached daily 

based on the observations.    

Meeting learning benchmarks.  This category represented how the key informants 

accomplished learning goals through their daily learning experiences in the classroom as a 

culture.   The key informants gathered routinely every day as a group to build on scientific 

knowledge through several strategies, for example, whole group discussion, small group work, 

and individualized tasks.  This individual work was routine formal assessments to measure 

successful acquisition and comprehension of scientific knowledge from this course.  During the 

observations, cultural sharing group’s course related activities were influenced by course 

designed learning outcomes, external demands, distractions, and technology.  The ability to 
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accomplish goals in during the class time was always guided by the course guidelines, however, 

the daily approach to lesson related activities varied, depending on the above mentioned factors 

as well others, effecting the progress of the cultural sharing group.  The following section is a 

narrative which relies on the field notes to share how the group accomplished goals through the 

activities during the lessons. 

Through the actions and words of the adult key informant, preference was given to 

human science and medicine when topics such as cell division and DNA sequencing were being 

covered by the group during field observations.  In order to provide richer detail or purposeful 

reasoning for a process related to either of these topics, she indulged the group by sharing her 

prior knowledge of the research and facts related to these course topics.  At which time, the 

younger members of the group began volunteering personal stories related to family medical 

history.  The adult group member controlled the amount of time given to these side 

conversations.  As some point, she decided to tell the group there was a need to move on in order 

to complete the assigned tasks.  The sponge activity Burning Questions board was a frequently 

springboard for these types of human medical conversations to occur.  The adult key informant 

to the opportunity to clear misconceptions and several times tie the conversation to the assigned 

topic for the lesson.  However, depending on the topic, this conversation was either very long or 

interpreted by the adult, who facilitated the transition to the lesson topic and related activities.  

For the cell division topic, conversations consumed class and left little time for the assigned 

topic, however, during the DNA sequencing activity, the adult remained diligent about staying 

on course related activities   

The use of communication technology was prominent in the cultural setting.  The adult 

key informant used the computer and interactive smart board to inform the lesson and 
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accomplish the goals of the lessons.  She mentioned during one of the observed classes how 

enthused she was to be using websites that was used by a professor used in a summer course at 

the local university to show the students several micro biological processes that are not easily 

seen with the naked eye or without the proper scientific instrumentation.  Unfortunately, when 

the younger members of the group attempted to use the student interactive notebooks, they were 

unable to do so, due to improperly operating Wi-Fi.  This obstacle did hinder the ability of the 

younger members to engage more effectively in the topic, therefore, minimizing the advantages 

of the technology to enhance science literacy through district supported tools. 

Completing tasks in the cultural setting during class time was influenced by external 

factors such as visitors and need to assist other adults with classroom management.  During the 

classroom observations, if fellow teachers were absent, substitute teachers came to the room and 

requested assistance of the adult key informant.  In the past, she was the science department chair 

at one time and based on her interaction with the current chair of the science department, she 

continued to hold an informal leadership position on the second floor.  The field notes include 

several incidences in which she was the one that most of the teachers and administers turned to 

for assistance with classroom management and clarity of written instructions from the absent 

teacher.  During one observation, she was called to assist with a class across the hall, so she 

started the virtual simulation of a cell for the group to watch while she was gone.  This was a 

simulation that she used with the last group to lead a closing instruction of the same topic, 

however, she used it as an anticipatory set or introduction to the topic while she left the room to 

assist with the other class.  When she returned, she replayed it and narrated parts of it and then 

transitioned into the guided practice. 
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Small group engagement was used to accomplish laboratory activities, and at this time 

the younger members of the group worked at laboratory tables in the laboratory space to 

complete the tasks.  Each group was different, for example, the groups either worked closely 

together to accomplish the task or more individually and in closing they may share their 

information with each other before turning in the assignment to make sure they completed the 

assignment correctly. 

The relationship between activities and goals are closely aligned to timing.  As with 

every category that emerged from using the descriptive question matrix by Spradley (1980), each 

category was an opportunity to focus directly on social constructs in order to weave together the 

rich details that make up the fabric of this cultural sharing group.  The protocol for the classroom 

observations was framed using the descriptive matrix developed by Spradley (1980).  This 

protocol helped to reveal how the cultural sharing group engaged, used materials and supplies in 

order to complete tasks while working autonomously in a space designed to meet the 

expectations for learning skills and processes.  

Interview with Adult Key Informant  

The semi-structured one-on-one interview was guided by a protocol that included specific 

open-ended questions informed by the research questions for this qualitative ethnographic case 

study.  The interview began with introductory questions to promote a more relaxed atmosphere 

to reassure the adult key informant she was safe to share her memories and experiences.  This 

approach to interviewing is less rigid and essential to inviting the participant to engage in a lively 

and informative conversation that informs the goals and objectives of the study with rich life 

experiences (Creswell, 2013; Seidman, 2006).  In other words, the interview protocol is meant to 
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guide the conversation not lead it, allowing the participant to explore their memories and 

thoughts in order to share accurate answers. 

There were eight questions developed for the protocol and two additional introductory 

open-ended questions were added to open the conversation.  The questions are grouped 

accordingly within the representative three category followed by the text from the answers 

shared by the adult key informant.   The questions were designed to reflect a progression that 

began with past experiences followed by the adult key informant’s self-perception as a science 

teacher, and finally reflection on successful practices when teaching the science content to the 

young key informants.   

The following section includes the three categories that represent the information shared 

by the adult key informant during the private one-on-one conversation.  The text taken from the 

conversation reflect the feelings and insight from the adult participant about her background and 

memories about learning science, her role as a teacher, and current approach to instructional 

strategies teaching science.  Her experiences influence the culture of learning within the 

classroom and contributes to the atmosphere of learning that occurs within the culture.  For this 

qualitative ethnographic case study, the information included in this section are text taken from 

the interview that build on the 11 categories from the descriptive classroom observations to 

describe how this cultural sharing group of two classes of students and a single teacher learns 

science. 

Evolution of a science teacher.  This category represented the questions asked of the 

adult key informant about her background and her memories of learning science. The adult key 

informant answered three questions during the interview with information that supported this 

category.  For this qualitative ethnographic case study, a single category represented how the 
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adult key informant remembered her own educational experiences that contributed to her 

capability of science knowledge. 

Who are you as a teacher?  This general question was used to begin the interview.  

According to Seidman, this use of open-ended questioning sets the tone for the interview without 

leading the participant (2006).  This question was used to focus and guide the adult key 

informant about the life events that influenced her to become a science teacher. 

The adult key informant replied, 

I am a science teacher…I…began as a life science, 8-12 certified [teacher].  [I] picked up 

my composite about three years after I started teaching and so I’ve taught a full range of 

science from middle school, 7th grade, high school chemistry, biology, physics, IPC, 

[and] principles of technology…I’ve even taught some environmental sciences. 

 What is your background before you were teaching?  This second unplanned open-

ended question was a continued effort to engage with the adult key informant in a relaxed state.  

The purpose was to encourage rich information from her memories related to her experiences 

coming into the field of teaching.  The following text is taken from the answer to this question. 

The adult key informant answered, 

I was a pre-med student in undergrad.  I actually had… a long career in medical sciences.  

I was a veterinary technician…I worked as a vet tech for a couple years…took the 

MCAT.  I had done a lot of preceptorships with doctors…by my second application [to 

medical school]…I had already started teaching. 

 What are your memories of how you were taught science education? [Including K-12 

grades].  The adult key informant was expected to share memories of being a student in the 

classroom from an early age until her teenage years.  The anticipation of remembering details 
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was not heavily considered, however, if the adult key informant had any noticeable memory, the 

interest was also weather these memories were positive learning experiences and if so, why. 

 In regards to memories in the classroom as a young student, the adult key informant 

referred to them as they related to being an adult now and being the teacher.  The adult key 

informant said, “I remembered, my teachers.”  Then she talked about using what they used and 

continued telling of how she taught with saying “[l]et’s read this…let’s do these notes on the 

overhead...let’s try this cookbook lab.”  She continued to remember what it was like in the 

classroom with “[y]ou had to give them (student) a lecture.”  Finally, she remembered as student 

herself about “going through school, never knowing what was going on, and the teachers weren’t 

required to write objectives.  We weren’t given syllab[i].  You walked in, you never knew what 

you were doing and you never knew where it was going… 

What science education did you receive prior to teaching?  This question was from the 

protocol and it was asked in order to find out how much if any science education courses she 

may have taken before going into teaching.  This was a chance for the adult key informant to 

continue talking about her memories about how she gained her knowledge about science.  The 

first two questions set the tone for the rest of the interview, focusing on her background and 

memories about how she gained her capacity as a science teacher through her own learning 

experiences.   

Her answer was: 

My undergraduate was the basics…Bio 1, chem 1, physics 1, and then …I chose 

medical…So I did end up in a lot of molecular classes…. And so here I am in the 

beginning taking regular bio, regular chem, regular physics, biochem, and 

anatomy/physiology, comparative anatomy/physiology…And then tak[ing] molecular… 
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The adult key informant continued about the education certification preparation with, 

They [school districts] really need science teachers and… [I had] over 37, 40 hours in 

physical science and…I think I graduated with like 150 credits.  [S]o [they] can put you 

through this fast track.  [I took] classroom managements and everything in these three 

months and then [they] put [me] in an internship.  And there was no how to teach science, 

it was all about pedagogy.  It was all about classroom management, how do you push 

curriculum, how do you follow curriculum, here’s your [pedagogical] information.   

How did you learn your instructional practices that you use in science education?  This 

question was asked with the understanding that the information would be related to the type of 

educational experiences the adult key informant had that influenced her instructional practices.  

For example, the type of course work that adult key informant may have competed at the 

university, procedural steps  completed to become a certified teacher, and experiences as a 

novice teacher gaining knowledge in the classroom at the schools she was employed early in her 

career. 

The adult key informant talked about her first teaching assignment in a rural school. She 

shared this, “I have to say a lot of it was honestly trial and error.  My first year…I [taught]… 

chemistry in a Title 1 school I had to do a credit recovery biology in the afternoon.”  The key 

informant continued about this first teaching experience, “I tried what I remembered in school... 

Let’s read this chapter.  Let’s do these notes on the overhead.  Let’s try this cookbook lab, see 

how this all turns out.”  She remembered the “first year was all trial and error and when I looked 

back I think it must have been the biggest cluster… ever.”  However, she acknowledged 

strengths by saying, “I did have a really good TAKS score which, you know, in 2003 that was 

really all they were looking for and I had an 80% TAKS rate and I thought, well, some of this 
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worked.”  She continued sharing about taking advantage of professional development and 

improving teaching skills.  She remembered the school “had over at [the school]… a little rookie 

club.  Best practices.”  This program was mandatory, and it was “included [in] your PDAS 

certification and learning everything about how to handle special education groups…”  She 

acknowledged that she “took advantage of that because I thought, well, it’s been at least 10 years 

since I’ve graduated high school.”   

The adult key informant recognized that these contemporary students are different from 

when she was a student, and they needed resources that were not necessarily available.  She 

remembered being concerned about how to address the needs of contemporary students.  She 

said, “[t]hese are different kids, we’re in a different place…”  She made a general comment 

about all school systems that “they were making the huge push for technology where the schools 

hadn’t quite caught up with it yet.”  However, frustration was prominent, because the technology 

was not available, therefore, she “started breaking rules.  You know, if you have things you can 

bring to school, if you have your devices, let’s hook up this projector and see what we can find.”   

The adult key informant began to use different teaching strategies while progressing 

through earlier training in the classroom.  The informant talked about “playing around every day 

with different things I was reading through the intern program.  Different practices.  

Differentiation.”  She was thinking about options and considered, “[l]et’s try this, let’s try this, 

and I found some things that really worked, really motivated the kids, and then that’s when I 

realized they were just, you can’t just come in and just lecture, lecture, lecture.”  The informant 

remembered using of different strategies from the professional training, but acknowledged the 

need to continually consider what worked and what did not work.  For example, she remembered 

she “started out with a lecture because I thought that’s what you always had to do… they have to 
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have the knowledge before they can move up the [learning] pyramid…later that you realize that 

that can be built down, too.”  

 Leadership of a science teacher.  This category represented the information gathered 

from two questions asked during the interview.  The adult key informant answered a question 

related to how she perceived her role in the classroom.  The goal was to seek insight from the 

adult key informant regarding how she viewed herself fitting into the cultural sharing group by 

asking how she described herself as a science educator.  Throughout the conversation, the adult 

key informant was reflective about her role and responsibilities as a science teacher.  The 

informant’s concerns stemmed from emotional connection to the group, making sure the group 

was engaging in effective learning experiences, and access to the resources in the classroom.  

The following information was said during the interview in response to two related questions 

concerning role and responsibilities as a science teacher. 

 How do you perceive your role as a science educator?  These questions were further in 

the interview and the adult key informant remembered the struggled of owning responsibility of 

the students’ achievements or lack thereof.  She said, 

I remember whenever I taught seventh grade and then, you know, freshmen… I took 

ownership for their education.  If they failed that test it was my fault.  If they didn’t do 

well in that biology course or the next year in chemistry I would still blame it on me.   

The adult key informant shared internal turmoil of berated herself and in doing so thought, “I 

didn’t give them a good enough background.  I didn’t inspire them enough to love this topic and 

it was exhausting and it still kind of is if I think about it.”  The informant talked about daily 

internal battles over measuring her ability by “looking at their scores.  I’m always taking it 

personal.”  She then had a shift in perception, and explained that “…things started to change for 
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me and I realized that…it’s taken me 35 years to get all of this knowledge.  There’s no way I can 

do that in 9 months.   

From the interview, the adult key informant’s comments sounded as if she had found 

some solace as to how to free herself from being totally responsible for her students’ 

achievement and giving them the responsibility to learn. Based on the comments from the adult 

key information, she appeared to realize that she was able to” show [the students] how I got that 

knowledge…”  Through some of the experiences that she shared in the interview, the adult key 

informant seemed to welcomed the idea of “being that person to allow [the students] to explore 

and [that by] being that person…allow them to ask.”    

At one point the adult key informant said “I still love that the purpose of education is not 

for me to tell [the student] everything I know…”  As the years have progressed, she said that she 

recognized that “it’s taken me 35 years to get all of this knowledge.  There’s no way I can do that 

in nine months….What I can do is how [the student] how I got the knowledge.”  However, when 

the informant was asked about turning over more responsibility and ownership of learning to the 

young key informants, she proclaimed, “It is hard sometimes to let them go…” she continued 

with “It’s like a mom saying, here’s the keys.”  However, in spite of the emotional connection 

she has with the group, she also expressed concern regarding the content.  She shared “[a]s a 

scientists I want them to have a background – and…I want them to have a direction…” 

Another concern about the adult key informant’s role was how it was effected by access 

to the technology and resources in the classroom.  She said “[s]ometimes the letting go 

process…was just that the technology didn’t work!”  Based on the interview and events during 

the classroom observations, there were times when the communication technology was not 

accessible on an individual level.  The informant talked specifically about an experience with the 
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Blast Lab.  She said, “I’m giving them the laptops.  I’m trying, um, you know, we then moved up 

to the Smart Board to get them up there to run the genes.”  The laptops were not able to access 

the internet for the group, so she had to lead the activity, therefore, minimizing the original 

student inquiry approach with a more teacher-centered instructional model.    And in regards to 

resources in the classroom, sometimes, she found it necessary to maintain control.  Based on the 

informant’s comments during the interview she suggested that “[y]ou become mama bear in the 

room…I don’t want to lose all of my supplies [to numerous mistakes].  It’s so hard to get 

[consumable supplies] back.”   

In one of the adult key informant’s statements she referred to herself as “a veteran now.”  

She has been a teacher for more than 10 years and she has “[b]een in the trenches, seen it all…”  

She emphasized her responsibility of “[l]etting them know that science, there’s no permanence 

there, and that is the one thing that has to be taught is that science is dichotomous.”   She wants 

to “[open] the doors, letting [the students] know there’s so many different areas of science.”   

The informant suggested that “[i]f you’ve never liked science, it probably wasn’t presented to 

you in a way you found interesting.”  She wants to “[help] them find that love, find their passion, 

find their questions, and lots of them because of …how us teachers have been asked to teach.”  

She recognized that teachers are required to teach “canned curriculum,” however, “letting the 

kids ask questions so you can answer the question and frame it around your topic.”  The adult 

key informant looks for ways to tie the interest of the young key informants with the required 

scope and sequence.  For example, [i]f you have so many questions about cancer, great we’re 

doing cell division.”  She then continues with “I’m gonna talk about cell division in the content 

and in the aspect of, [the students] want to know how it relates to cancer.” 
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Can you think of examples in your teaching that demonstrate how you view your role 

and responsibility to teaching science education?  This question is closely related to the 

previous question.  The adult key informant was asked about how she perceives her role and 

responsibility and with this questions she was able to elaborate on experiences from her teaching 

that reflected how she perceived herself as a science teacher.  The following text continued to 

come from the interview with the adult key informant whose experiences were valuable 

contributions to this qualitative ethnographic case study of  how cultural sharing group functions 

together to learn science classroom. 

The adult key informant shared examples from her teaching experiences teaching science 

in order to elaborate about how she perceives her role and responsibility to teaching science 

education.  Science education is a way of learning that incorporates student inquiry, 

investigation, discussion, argumentation, and other science field related methods of inquiry 

(Etheredge & Rudinitsky, 2003; Gagon & Collay, 2006; Luft et al., 2008).  The following section 

includes text from the adult key informant of how she facilitated science education methods to 

teach the group science content.   

The adult key informant shared feelings about her current teaching assignment.  She said, 

“I feel now, and especially within this year…not all the pressure of testing and canned 

curriculum, and scope and sequence, I’ve been awarded a little bit more freedom…”  The 

informant was explaining that since she was teaching advanced courses, she was less restricted 

with her instructional strategies and classroom practices.  She talked about the “[s]pecial classes 

that I teach with special curriculum…I don’t follow a traditional lecture style per se anymore.”  

She talked briefly about her Burning Questions board, which was an avenue for the group to 

access answers to their “burning” questions.  The informant explained that “I like to start out 
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with a guided lecture, a guided inquiry, so the students will oftentimes – they’re allowed to write 

any burning questions whatsoever [on the board] and I try to address them.” She explains further 

with “I try to spin it to introduce the class…so like mitosis and meiosis, they’ll often all the time 

ask something about sex, so that can lead us right into cell division.”  She can “[g]et the kids up 

at the board…It’s very visual and it helps connect the 21st Century learner to the way they’re 

used to learning.”   

The adult key informant continued to explain how she approaches working with 

contemporary students by acknowledging their relationship to technology, she said “[i]t’s not 

about hearing words anymore. It’s not about reading anymore.”  The adult key informant 

impressed upon the conversation the significance of technology, especially communication 

technology by saying, “[i]t’s about the integration of everything together and we have all – the 

wide range of students that we have now with all their technology, they can often find great 

things…”  She may use a question on the Burning Question board to connect with not only the 

content they are currently learning, however, she incorporates technology whenever possible.  

For example she used a virtual website by “[pulling] up Cells Alive, a visual aid…I start out that 

way, usually try[ing] to model, get the students modeling…”  Furthermore, by using the virtual 

site she believes the students can “learn through demonstration and since it’s very hard to catch 

[dividing] cell…they can actually see [the virtual] cells.”  

 In regards to communication technology, the adult key informant was asked about her 

role in facilitating the use of cellular devices by the young key informants.  She talked about how 

she used enforce “no cell phones.  No cell phones at all.  Turn them off.”  The informant 

continued to explain by saying “[putting] them in a basket as [the students] come in the room.”  

Then the informant asked herself “[w]hat am I doing?  It’s an exercise in futility.”  She 
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remembered changing her perception after returning from an inspiring Advanced Placement 

training for teachers.  She remembered, “[the trainer] said the kids come in, put the cell phone on 

the desk.  You can see it.  You can see what they’re doing.  And how stupid is it for you to take 

away educational technology?”  The adult key informant remembered the instructor also saying, 

“They have calculators.  You never have to ask for another calculator…If they have smartphones 

they can download scientific calculators.”  And furthermore, the informant said the instructor 

continued to support advocacy for cellular devices by saying “[m]ost of them have Wi-Fi.  Most 

of them own hotspots.  Why are you wasting time looking things up?”  And as part of his advice, 

she remembers him saying “[t]hey can do the research there.”  Meaning, they have the resource 

in their cellular devices, let the learners do the work of finding the information.   

After returning from the AP workshop, from then on the adult key informant decided to 

implement a new guideline in her room by saying “all right, cell phones on the corner of the 

desk.”  She acknowledged that “they were texting…” However, the informant has the young key 

informants to use “the aps…to download Bio Ninja…they’re looking a CELLS ALIVE! On their 

phone.”   

  Veteran science teacher.  This final category represented the final two questions asked 

during the one-on one interview with the adult key informant.  The adult key informant answered 

two questions that were directly related to how she perceived her current instructional strategies 

and classroom practices.  The informant’s background included career and college experiences 

that gave increased her capability as a science teacher, her time in the classroom allowed her to 

engage in trial and error to find her way as a teacher, and now as a veteran science teacher, she 

has methods that she incorporates into her current instructional practices that she feels are 

effective for her classroom. 
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How do you know when the way you teach transfers into learning?  This question was 

one of the final questions of the interview protocol.  The purpose of this question was to ask the 

adult key informant to reflect on the ways in which she uses to know if what she is teaching is 

transferring effectively to the her group of learners.  The following section includes text from an 

interview with the adult key informant from this qualitative ethnographic case study of a science 

classroom and how they learn science as a cultural sharing group. 

The adult key informant continued to share personal experiences in the science classroom 

and as a veteran teacher, the informant had ways of assessing academic performance of the 

young informants.  She will “walk around and… monitor, lots of times you’re sitting at your 

desk and wondering, are these kids actually doing it and you a walk around.”  At this time, she is 

listening to the conversations, and she pays attention to how they talk.  She said, “you hear them 

arguing about, no, that’s not it, it’s not right! Look, this chromosome is too long, you matched 

them up wrong, [and] they’re not even homologous…” 

From her words, she is encouraged by these discussions between the young key 

informants.  She explains, “when you hear these terms and they’re able to roll off of their 

tongue just like they would [mine], that’s when I finally had the realization…”  She continued 

further with “[w]hen I can see them teaching each other I know that it’s time for assessment.  

Whenever somebody asks me a question and a student will intervene and answer for 

me…They’re ready.”   

 Describe instructional practices that you use in the classroom that you perceive to be 

most successful in the transfer of knowledge to the learners?  The adult key informant 

answered this question with feedback about teaching experiences with the young key informants.  

The information she shared during the conversation included experiences from the past and 
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present.  These last two questions were more directly related to this group of students enrolled in 

the same IB course which were included in this qualitative ethnographic case study.  Her current 

experiences contribute to describing how this cultural sharing group learns science in this 

classroom. 

The successful practices of the key informant included sharing control of the learning 

with the young key informants and supplementing instruction with communication technology.  

To answer the question about successful practices the adult key informant said, “[t]hat’s gonna 

have to be student inquiry.”  The adult key informant connected the use of the Burning Question 

board by explaining that “one thing that I know to do is to try to pique their interest through their 

inquiry so starting off with that board, letting them ask those questions.”  The key informant 

talked about the use of the board, describing it as: 

[a] little white board that the students are allowed to over passing period…to write down 

any question anonymously, not anonymously, anything that they want me to address.  

Now, when I introduced it I’d tell them it’s for, whenever – because now I do a flipped 

classroom.  When they’ve done the readings or their videos or their simulations at home 

or any of their colorings, if they have questions regarding anything.  

The adult key informant continued to infuse the conversation with reference to 

technology.  She suggested that the use of communication technology to use “Facebook, Twitter, 

even Discovery Channel, things come up.  They’re watching the news, things come up…they’ll 

write questions about…some news report…something to get them going…”  She uses young key 

informants’ access to communication technology as a gateway of information that can be 

channeled through the Burning Question board.  She said, “I’ve noticed whenever you address a 
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topic that comes up again and again and again, you’ve got everybody, and in that way you can 

grab their attention.”   

 The adult key informant continued to acknowledge the usefulness of communication 

technology by recalling,  

[l]et’s google it and find out…let’s go to this website and we’ll pull up this PowerPoint 

and then [I can] demonstrate to them where to find the knowledge… Now with 

technology I can say, you know, why don’t you look that up for me on your phone?  Can 

you check that date?  

The adult key informant gave an example from the class of tying access to communication 

technology to a learning moment by talking about something that happened in class just recently.  

She said, 

 [t]he other day we were in a lecture and somebody asked me about pasteurization and 

when it occurred and they related the history that they know people didn’t start boiling 

things until Civil War era and afterward, oh, when did Pasteur – I’m not sure, I’m 

horrible with dates, look that up.  So when they begin having the inquiry. 

     The key informant did express concern regarding balancing inquiry with the demands of 

curriculum.  She shared, “[n]ow the hardest thing has been I think for me is integrating inquiry 

science into the scope and sequence in curriculum.”  She concluded with “[i]t would be nice if we 

could just only focus on their interest but to give them a broader education they have to have that 

foundation.” 

Focus Groups with Young Key Informants 

The focus group interview is a valuable and convenient tool for collecting rich data based 

on the perspective from more than one participant in a group setting (Seidman, 2006).  This 
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method allowed the participants to share important personal perspective that informs the whole 

of the data collected throughout a qualitative study.   The focus group interview protocol 

included seven general open-ended questions which was a guide for the semi-structured 

conversations with the young key informants enrolled in an IB program life science course.  The 

factors that influenced the development of the open-ended questions in the focus group interview 

protocol included the research questions and the field notes from the classroom observations.  

The young key informants were asked questions related to their own experiences more so in the 

IB science class they are currently enrolled in as well as outside experiences that influenced their 

perception of teaching and learning science.  

The personal voices of the young key informants influence the learning environment, and 

their reflections about learning and teaching during the conversation were valuable to 

interpreting how their cultural group functions to learn science.  There were three categories 

found to represent the text from the focus group interview for this qualitative ethnographic case 

study of a cultural sharing group learning science.    

Two focus group interviews were conducted with the young key informants from the 

science classroom.  A single focus group interview was originally proposed for this qualitative 

ethnographic case study, however time and organization were factors that contributed to 

arranging for a second meeting.  Therefore, the original focus group included 14 young key 

informants, followed by a smaller group of four individuals from the larger group that completed 

the questions from the first interview as well as confirmed answers from that same meeting. The 

individuals who volunteered to participate were from the first of the two classes of students in 

the qualitative ethnographic case study.   
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Meaningful learning.  This category represented the input from the young key 

informants from the conversation during the initial focus group interview with the 14 young key 

informants.  For this qualitative ethnographic case study, authentic learning was interpreted to 

mean that learners gain understanding and knowledge through meaning and purposeful 

experiences (Chiapetta & Koballa, 2008; Koch, 2010; Luft et al., 2008; NRC, 2011; Palinscar, 

1998).  In other words, learners engage in some kind of hands-on or experiential learning such as 

going outside by collecting data, engaging in thoughtful discussion about a concept, and drawing 

conclusions based on those experiences.  The group was asked what they thought authentic 

learning means and if they have experiences of learning authentically.  The following 

information comes from the initial focus group interview with 14 individuals.  

What does authentic learning mean to you?  The first question that represented this 

category was answered by a group of 14 young key informants in a Socratic circle.  The 

information shared by the group that answered this question was expected to come from their 

learning experiences within this cultural community.  This community will stay together 

predominately throughout their high school years, however, the information that the group 

shared was anticipated to be based on their learning experiences in science. 

One of the first to answer the question was Thorin Oakshield, he replied with “[l]ike 

making sure we understand what we’re actually learning rather than just always doing a 

worksheet…” To which Hermione responded by saying, “always relat[ing] to the lesson.”  

Nugget supported her comment with, “Oh, yeah, always somehow its related back to the lesson 

and it helps us learn very well.  I like it.”  Rochelle interjected “I think it’s more, authentic to me 

means more of like, it’s her work that she gives to us, not another teacher’s.  That’s what I 
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perceive.”  To which Blair W. said, “I was thinking it was her being an authentic person, not just 

kind of…” Followed quickly by Thorin O. who said, “like a pre-made robot.   

Thorin O. continued to lead the conversation by volunteering, “[a]ctually trying to teach 

us something rather than just giving a lesson or just giving us a lecture.”  This was followed up 

with “[o]k, when you say that, what do you mean, ‘trying to teach us something?’”  He replied, 

“[l]ike making sure we understand what we’re actually learning rather than just always doing a 

worksheet or always doing something out of the textbook and just assuming that we know. Make 

sure we know it.”  Another member of the group, a young man, Nugget added: 

[y]eah, I kind of do agree with that.  I mean, I’ve had some experiences with teachers in 

the past who would just spoon feed us notes and notes and notes and give us a worksheet 

without any kind of feedback whatsoever and come test day we would be either flopping 

around like a fish out of water or some of us might actually know what we’re doing but in 

here it’s actually very responsive.  I mean, the majority of us have questions to ask all the 

time.  

Rochelle related to Nugget’s comment by saying, “I think it’s more [pause] authentic to 

me means more of like, it’s her work that she gives to us, not another teacher’s.  That’s what I 

perceive.” [Hesitation] She continued with “[o]r maybe not somebody else, like not another 

teacher’s worksheet but coming from her.”  At this point, Blair Walforf said “I was thinking it 

was her being an authentic person, not just kind of…” At which time Nugget said ‘[l]ike a pre-

made robot.” For which Blair confirmed with “[y]eah, kind of like a teacher, I don’t know, she 

actually is like herself, and she’s not just some . . .”  

The young key informants continued to share their feedback about how they learn 

authentically in their life science class with the adult key informant.  Jessica Garcia said, Mrs. 
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Kristen...teachers a different way every year.” According to Jessica G, this way, the Adult key 

informant does not lose interest in the material.  Texan001 supported Jessica G.’s remarks by 

saying, “I feel like if it’s the teacher making it themselves and they understand their own 

work…” 

Overall, based on the comments shared by the group during the conversation was that 

they appreciated the adult key informant.  Several young key informants agreed “[s]he believes 

in us.” “She’s very positive with us.” “She cares about us” 

How do you learn authentically?  The second question was asked of the group to get 

their perspective of how they learn authentically.  The goal was to get their feedback about how 

they learned authentically in this science class.  The following are the comments from the 

conversation that related to how individuals from this cultural sharing group learned 

authentically in this science classroom.   

Thorin O. liked that “Mrs. Kristen makes learning interesting instead of just being 

monotonous with it.  It’s more fun to learn so therefore you learn more.”  In regards to learning 

in the science class, Hermione said, “[w]hen she gives an experience that she’s had it makes it 

real.  It makes the lesson applicable to life, in my mind anyway.”  This feedback continued to be 

reinforced by comments made by Texan001.  She said, “Mrs. Kristen also does a form of 

teaching where it seems like she’s not teaching us but we still get all the information.”  This 

comment resonated with another comment by Thorin O. when he said: 

 [s]he makes sure we know it now and she doesn’t want us to just come out of her class 

with just knowledge about biology.  She wants us to make sure we remember it and 

actually did something and actually know how to do it later in life.  
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Responsibility of learning.  This second category represented the information shared by 

the young key informants during the focus groups.  Based on their comments during the 

conversation, they provided feedback regarding their perception of how well they learn science 

as a cultural sharing group.  Two questions were answered from their feedback The anticipated 

feedback from the following two questions included ways the culture engaged during lessons, 

such as teacher centered instruction, student inquiry, and the use of technology to communicate 

concepts.  Also, how the cultural group interpreted successfully learning science. 

How do you learn in this science class?  The purpose of this question was to have the 

young key informants give examples learning experiences from the science classroom in this 

qualitative ethnographic case study.  They were anticipated to speak directly to the events in the 

classroom as they related to learning about science.  When asked about learning science in the 

classroom they shared their feelings about the way the adult key informant taught them as well as 

impressions about individual learning styles.    

Texan001 said:  

I feel like in this classroom, it’s not really classroom setting.  Mrs. Kristen as a teacher 

and we’re learning stuff but it’s not… she doesn’t directly teach us things, it’s like we 

just learn from hearing stories or she’ll go over something. 

Hermione followed with: 

I feel like there’s an equal responsibility with Mrs. Kristen and with us because, honestly, 

she’ll assign a homework.  She’ll say, watch this video, take some notes, try and get 

something from it and we’re gonna talk about it.  If you don’t do that and we talk about 

it, you’re not gonna understand what’s going on.  And then she’ll elaborate on it, of 

course [ask] questions or whatever but if you don’t do what little homework she assigns, 
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you’re gonna struggle.  I just feel like there’s equal responsibility.  You have to take 

some initiative and let her come in and fill in the gaps that you have. 

Thorin followed up with: 

[p]lus she gives the lesson and she helps us to understand whatever it is we’re focusing 

on that week, and she always has something at the end that’s hands-on and let’s apply it.  

Being able to apply it and see where our mistakes went and all that kind of stuff is really 

helpful in the learning process. The learning environment. 

Rochelle acknowledged that the adult key informant “expects us to always be paying attention 

and writing notes on what she is saying.”  Thorin O. agreed and said, “she gives us material to 

take notes on…you can take notes on what she’s saying.”   

Another way the group accesses information in the class is through the Burning Question 

board Texan 001 referenced the Burning Question board that was described in the classroom 

observations.  She described that:  

[she felt] like a lot of what we learn is off of the burning questions board because we ask 

so many questions, but I feel that’s also a problem because I feel like we spend 30 

minutes of the class period talking about what’s on the burning question board and not… 

Thorin agreed that “[i]t’s (the Burning Question board)interesting though, sometimes, you might 

think the question is completely unrelated and somehow she finds a way to either relate it to 

something we’re doing or something we’re gonna do or something we’ve already done.”   

In regards to who is responsible for the learning of science in the class, Jessica G. 

volunteered “as far as learning goes, I mean there’s posters everywhere, like there’s books…I 

mean if you really want to learn there’s so many resources…”  And Texan001 said, “I think the 
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teachers are responsible for giving us the information…we’re responsible for understanding it 

and learning how to apply it.”   

In regards to learning styles, Hermione volunteered that she (herself) is “a pretty 

independent learner so when Mrs. Kristen gives homework I can go and try and figure it out on 

my own, I do better than just someone who would give you, this is it.”  Blair W. preferred 

“[d]oing work…I like having notes.  I like sitting there and writing down notes...”  Texan001 

agreed with Blair by supporting that traditional note taking was “very reassuring.”  Especially 

before test, because “you can look over it (the notes).”  However, she then claimed that 

regardless of having traditional notes or not, the adult key informant “always goes over 

everything before our test and we somehow manage to understand everything.”  At which Thorin 

said “[s]he never lets us go into a test or quiz blind.” 

How do you monitor your progress in learning science?  This question was related to 

the science class in this qualitative ethnographic case study.  These students are enrolled in at 

least one other science course, and their feedback was specific to how they perceive their 

achievements in this science course.  Their feedback was related to how they perceived their 

ability as well as academic performance. 

In regards to overall performance, Hermione said, “[i]f you do the stuff you need to do in 

class, for work Mrs. Kristen assigns, you’re going to understand…” Thorin O. shared an example 

of how he felt about daily academic performance when he said, “[i]t’s like, at the end of class, 

whoa, I actually learned something.”  Additionally, he considered the process of hands-on during 

laboratory investigations when he shared, “…doing it yourself, and then you, oh, I messed up 

right there, so this how you fix that.  Now I got it.”    
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When asked if these individuals in the group belonged in the IB program, and more to the 

point in this class, Thorin O. defended his place in the course by saying “if we’ve made the 

grades and worked hard enough to get here, why wouldn’t we deserve it?”  And he followed this 

up with “not everybody has all A’s but just working for whatever grade you do have, you put in 

the work, you’ve put in the hours.”  Hermione explained, “[i]t comes down to being intellectual 

enough to handle it.  I think we all deserve to be here.”  Thorin O. addressed motivation as a 

measure of progress and he said: 

[i]t’s not because of how motivated we are. It’s because we are motivated…You can’t 

just base [progress] off people’s grades or how well they do in the class…they might not 

get the best grade but they could be the smartest person in our class. 

Caring learning environment.  This third category represented the impression of the 

young key informants based on their comments regarding how they learn best and the 

significance they gave to the learning environment.  They were probed during the interview 

about what motivated them to learn science individually that contributed to defining their 

cultural sharing group.  The following are their comments from the conversation.     

How do you perceive your optimum learning environment in the science classroom?  

These answers to this question included feedback about the young key informants their feelings 

about the adult key informant, her teaching style, and how they learn the best.  Individuals from 

the group provided comments that contributed to an impression of how this cultural sharing 

group perceive optimal learning experiences related to this science class as well as other courses 

they are enrolled in as high school students.  The following are their comments as they related to 

this question.   
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In regards to the environment of the science classroom, Thorin suggested “[i]t’s very 

relaxed.  It doesn’t make you feel like you’re –“to which Blair W. filled in with “[not] [s]tressed 

out.”  Thorin O. continued by saying, “[she] is very flexible and so you don’t feel like, you’re not 

always pressured…she’ll help you.”  Hermione supported Thorin O.’s remarks saying, “she’s not 

gonna throw you under – she’s not gonna leave you hanging.”  Texan 001 followed up with, “she 

also knows her boundaries as far as subjects go because a lot of teachers will talk about one thing 

and then they’ll just ramble on about their life…She’ll give her life experiences that relate to the 

subject…” 

Thorin O. supported her claim by then saying, “[s]he makes listening interesting instead 

of just being monotonous with it.  It’s more fun to learn therefore you learn more.”  Which 

Hermione finished with, “I think Thorin just means she’s not gonna throw you under-she’s not 

gonna leave you hanging.”   

Jessica G. thought “the good thing about Mrs. Kristen is she will go like over and 

over…until we [get it], which is really good.”  Billy Simmons also said, “Mrs. Kristen basically 

always gives us positive feedback.”  His comments were supported by Texan001 when she said, 

“Mrs. Kristen makes it more fun…she also applies [the knowledge] to our actual life, so we 

understand it more.”  To which Jessica G. said, “She loves her job.”  Rochelle provided insight 

that summoned up the previous comments by saying, “I think I’d like science if it was taught to 

me the right way.” 

 The young key informants continued to identify what was optimal about this science 

classroom.  Billy S. said in reference to both his science teachers this year, “both are nice 

teachers with a good classroom environment…which helps me learn a lot more.”  With 

acknowledging nods and verbal agreement from the others in the group, he continued by saying 
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“Mrs. Kristen makes it a lot more fun and…you can tell she likes her job.  Rochelle added 

“hands-on,” and Texan001 said, “[s]he’s less intimidating than other teachers.”  These 

relationship connections resonated during the two meetings with volunteers from the cultural 

sharing group during the first and second focus group interviews.  The impression that the 

science teachers this year that included the adult key informant “genuinely care” and “enjoy their 

jobs.”    

Rochelle liked that “Mrs. Kristen’s reverse classroom works really well because as 

students we can go home and try to understand the curriculum and the videos on our own, in our 

own perception.”  She continued about why this way of learning worked for her and the group by 

saying, “if we come the next day we can just ask any question and she’ll clear it up for us.  It’s a 

good way of learning.”  Hermione and Blair W. quickly agreed and others in the group nodded in 

unison.   

 A several individuals from the group shared strategies that work for them to be successful 

learners.  Hermione claimed that she was “a pretty independent learner,” while Thorin O. felt 

that he was “very audible and very visual kind of learner.”  Texan001 appreciated that “Mrs. 

Kristen does labs and that kinda works.  Yeah, labs…because we have to go through a whole 

process.”  Rochelle supported this claim about labs by saying “[w]e apply our knowledge.” 

 What do you like best about science in this classroom?  The question was asked in order 

to gain insight from the young key informants regarding their impression of what they liked 

about the science classroom they were learning in with the adult key informant.  The following 

portions of the conversation reveal how the members perceive the adult key informant.  They 

describe experiences in this cultural setting in which they associate positive learning experiences 
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with their perception of her feelings towards the group communicated through her instructional 

practices and her style of teaching.   

 The young key informants shared what they liked about how the adult key informant 

taught and how she related to them as a group.  In reference to how she teachers the group, 

Thorin O. said, “ trying to teach us something rather than just giving us the lesson or just giving 

us lecture.”  Texan001 liked that “she knows her boundaries…”  Thorin O. appreciated that the 

adult key informant “makes learning interesting instead of just being monotonous...more fun to 

learn.”  Hermione liked that the adult key informant responded to the individuals showing 

“genuine desire to understand” then she would “extend your time on an assignment.”  

 The Burning Question board was continually part of the conversation.  Texan001 

commented that “a lot of what we learn is off of the burning question board, because we ask so 

many questions.”  Thorin O. agreed by saying “sometimes you might think the question is 

completely unrelated and somehow she finds a way to either relate it…”  Hermione shared that 

she thought that “you are always leaving learning something, like really, biology-related.”  To 

which Thorin reminded everybody that “[s]he always brings it back.  She never just leaves 

something hanging.  She never starts a lesson or tells us something and never – she never just 

lets it go.  She always finds a way to bring it back.”   

 What do you like least about science in this classroom?  The final question was asked in 

order to gain insight about what does not work for this group while learning science in the 

classroom.  This group shared their insight about what they did not find as useful for learning.  

The following are comments taken from two conversations with young key informants from the 

cultural sharing group. 
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 There were minimal remarks made about what individuals from the cultural sharing 

group did not like about their science class.  But they had a few items that came up during the 

conversations with the young key informants.  Texan001 liked the burning question board, 

however she felt “that’s also a problem because I feel like we spend 30 minutes of the class 

period talking about what’s on the burning question board…”  Another issue had to do with note 

taking during lecture or whole group discussion.  Blair W. commented that she likes “sitting 

there and writing down notes – I feel like we just don’t do that.  It’s a totally different 

classroom.”  Hermione pointed out that she thought it was the adult key informant’s “style of 

teaching.”  She agreed with Blair W. “that we could do more note taking because a lot of it’s – 

it’s all of course conceptual but if you don’t really understand, you’ve got to do some 

memorizing…”  

 The individuals from the cultural sharing group had highlighted what they liked about the 

learning environment in the science class throughout both conversations, but when it came to 

preparing for tests or using traditional lecture materials, they were quick to agree that they did 

not like certain aspects of a traditional classroom.  Blair W. did not like the “use of PowerPoint. 

Mrs. Kristen gets pretty boring.”  Nugget defended the use of traditional instructional practices, 

because “she’s doing that to try to prepare us for –” Thorin O. immediately interjected “college.”  

He suggested that in college “there’s PowerPoints but I’m sure that sometimes the teaher just 

goes and talks for two hours.”  The young key informants in the conversation agreed that she 

used lecture and note gathering to prepare them for college.   

Ethnographic Case Study Themes 

The three themes that emerged from 17 categories were based on words and actions of 

the key informants.  The themes were: 1.) Adult key informant Persona Plays Vital Role in 
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Classroom Culture, 2.) Science Learning Occurs in Casual Environment Full of Distractions, and 

3.) Physical Forms of Communication Play Key Role in Instructional Strategy.  The following 

section includes the themes and how each answers the three research questions with the 

information taken from using the Spradley’s Descriptive Question Matrix, protocols from the 

interview, and focus groups to answer the research questions that guided this qualitative study.  

The research questions included:  

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 

The events in the classroom and the text from the comments from the key informants 

were used to interpret themes that explained how this unique group functions using strategies of 

socio-constructivism to learn science.  The first theme addressed the persona (abstract influence) 

of the teacher on the culture, then the second theme represented factors, such as distractions and 

interruptions to the learning, and finally, the third theme was used to represent the ways in which 

the science concepts are communicated to the culture using physical components.   

Adult Key Informant Persona Plays Vital Role in Classroom Culture 

 The teacher participant’s instructional strategy could be separated into key categories, 

abstract and physical.  Interaction with the physical components will be discussed within the 

third theme.  The abstract is significant, because it represents the direct influence of the adult key 

informant on the instructional strategies.  Her experiences and interpretation of her role as the 

teacher impact the instruction and learning within the science classroom culture.  The categories 

that represent this theme are; tasks within the learning, spatial value for learning science, 

evolution of a science teacher, leadership of a science teacher, veteran science teacher, caring 
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learning environment, meeting learning benchmarks, and autonomous cultural atmosphere. The 

data from the observations and the interview with the adult key informant were significant to 

interpreting the value of the teacher to this science classroom culture.   

The adult key informant had gained content and pedagogical capability through 

experiences from work, academic studies, and years of teaching science content that have led to 

how she leads instruction in this science classroom culture of two classes of IB life science.  This 

theme represents the data highlighted in this discussion regarding her abstract influence on 

instruction as observed during the observations and from her remarks taken from the transcripts 

of the audio-taped one-on-one interview.  Based on her actions and words, the adult key 

informant’s background and personal approach to the instruction were significant to the culture.   

 The adult key informant was the teacher for the two IB life science classes.  Based on the 

data collected from the observations and from the interview, her instructional strategy was 

shaped by her personality, background, and historical teaching experiences.  Her approach to the 

content was often times informal and direct.  From the category tasks within the learning, the 

adult key informant routinely incorporated several strategies, such as teacher-directed instruction 

to disseminate the information for the lesson.  For laboratories, once the young informants 

moved to smaller groups in the laboratory space, her role would shift to facilitator.  As a 

facilitator, she monitored and checked for understanding, managed laboratory supplies, and used 

verbal direction.   

 She used space differently, to deliver instruction, hold conversations, or facilitate 

laboratory activities.  From the category spatial value to learning, the adult key informant used 

the teacher space at the front of the room to deliver the direct instruction.  In this space, the adult 

key informant used whole group discussion for lecture and review.  During lecture, the format of 
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was heavily influenced with questioning and answering between the adult and the young key 

informants.  This format was both informal and flexible, suggesting a significance promotion of 

power sharing among the group. 

 The interview with the adult key informant was an exploration of the adult key informant 

in reference to this qualitative ethnographic case study.  In the conversation, the adult key 

informant shared her input about instructional strategies that she has used or continues to use in 

her classes.  From the category, evolution of a science teacher she remarked about the experience 

of being a new teacher was filled with “trial and error.”  The adult key informant incorporated 

what she learned in her course work in college such as “differentiation” and from professional 

development, she “improved her teaching skills” by observing other teachers on her campus and 

using what worked.   

 The category, leadership of science teacher, represents the shift in the adult key 

informant perception of her role in the science classroom culture.  She reflected on the evolution 

of her perception over time as a teacher.  She remembered “[taking] ownership for [the students’] 

education.”  Now as she has gained a better understanding of teaching practices, she realized that 

time is important to learning.  She claimed, “there’s no way I can do that in 9 months.”  

Meaning, that she cannot teach the group everything they need to learn, but she can “show [the 

students] how I got that knowledge…”  The adult key informant has in time according to her 

incorporated the strategies “to explore…allow them to ask.”  In other words, the adult key 

informant moved from a lecture style emphasizing teacher only to placing more importance on 

questioning from the group to guide the delivery of information. 

 The relationship that the adult key informant was represented with was the category, 

autonomous cultural atmosphere.  Evidence of power sharing within the science classroom 
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culture came through during the activities during the observed lessons and in the conversation 

with the adult key informant.  During whole group discussions, there was evidence with body 

language and tone between the adult and young key informants.  As discussed earlier in depth of 

the autonomous cultural atmosphere category, the young key informants were informal and at 

ease with the adult key informant.  The adult key informant always began lectures or discussions 

and led them, however, she incorporated jargon and clichés with the group.  She used the 

Burning Question board as a platform for sharing the learning power.  During the observations, 

the adult key informant would talk with the group about the questions and use board as a avenue 

to lead into or review topics from the curriculum.  The adult key informant either knowingly or 

unknowingly leveraged the power sharing strategies to motivate the group to review or begin 

new material from the curriculum. 

 The category, meeting learning benchmarks, represents the varied strategies that the adult 

key informant used to build on the scientific knowledge within the science classroom culture.  

These strategies included whole group discussion, small group work, and individualized tasks.  

The adult key informant relied on her background and interest to promote a learning environment 

that was rich and meaningful.  The Burning Question board as well as the use of the internet to 

access information to improve knowledge and understanding were frequent and promoted by the 

group.  The category, leadership of science teacher is aligned closely with meeting learning 

benchmarks.  During the interview, the adult key informant acknowledged her reliance on these 

resources being technology and the question and answer sessions to enhance the learning 

environment.  The adult key informant wanted “[the students] to have a background – and…I 

want them to have a direction…”  The adult key informant used strategies that she promoted as 

authentic and purposeful to the learning environment for the science classroom culture. 
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 The category, meaningful learning, represented the understanding of the young key 

informants of authentic learning.  Those who participated in the focus group shared their 

impression of what the adult key informant does to ensure they are engaged in meaning learning.  

Thorin O. shared that he thought the adult key informant was “trying to teach… rather than just 

giving a lesson or just giving us a lecture.”  He added that “we’re actually learning rather than 

just always doing worksheets…”  Other members from the group added that the adult key 

informant did not “just spoon feed us notes…” and another student commented that “it’s her 

work that she gives to us, not another teacher’s.”  These comments resonated in the coding 

process a feeling that the adult key informant cared about them and what they learned. 

 The category, caring learning environment, represented another aspect of the feelings 

that the young key informants communicated while talking about the adult key informant.  

Thorin O. said “[s]he makes listening interesting instead of just monotonous with it.”  Jessica G. 

liked that “she will go like over and over…until we [get it].”  And Billy S. said, “Mrs. Kristen 

basically always gives us positive feedback.”  The young key informants were responsive to the 

adult key informant’s approach to teaching them science.  They appreciated her knowledge and 

liked her, therefore, motivating them to want to learn science. 

Science Learning Occurs in Casual Environment Full of Distractions 

 The data from the observations and the focus groups with young key informants from the 

science classroom culture were significant to interpreting the influence of distractions on the 

learning environment.  The culture varied in their engagement while in class from whole group 

discussions to small group activities.  These social interactions included various distractions such 

as conversations that deviated from the topic, prominence of communication technology, 

nonrelated socializing, phone calls and bell schedules.  This theme represents the data from the 
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observations of the classes and based on the comments taken from the two focus groups with 

initially 14 young key informants, and then four from the first group in the second focus group.  

The categories used to interpret this theme are; distractions with the learning, family of learners, 

responsibility of learning, and meaningful learning.  Based on the actions of each class during 

the observations and words from the volunteers recorded and later transcribed from the focus 

groups, the young key informants functioned as learners in an environment influenced by daily 

distractions. 

 The data from the observations and the focus groups were significant to interpreting the 

learning environment of the young key informants.  The third theme represents the physical 

components that support the learning environment, however, the second theme from this 

qualitative ethnographic case study explores the effect of distractions on the science classroom 

culture.  From the category, distractions with the learning there were factors within the class 

time that disrupted the lesson.  Some of these factors were daily and often times unavoidable.  

For example, the bell schedule was designed for the purpose of keeping the classes on schedule.  

Any lessons began and ended with the bell.  Other distractions were phone calls from the office, 

calling young key informants to the office or other school related activity.  As discussed earlier 

for this category, during the observations, routine distractions were common and unavoidable.  

 Distractions were not necessarily disruptive to the learning as much as they defined the 

character of learning within the culture.  During lesson discussions, when the group was talking 

about a topic, the group tended to deviate.  These deviations were a result of several observed 

tendencies from the key informants.  Interruptions included focus during the lesson, candy 

rewards for correct answers, and use of cellular devices.  Discussions were led by the adult key 

informant and they were dependent on how she managed the conversations.  If she appeared to 
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be less focused in the second class, there she would allow more deviation from the lesson by the 

young key informants.   

There was a sense of silliness during these lessons.  The adult key informant appeared too 

reluctant to stay on task.  At times, the adult key informant pulled out candy and tossed it to 

those in the group that answered questions correctly.  This action was unpredictable, however, 

the group always responded positively to this disruption.  Cellular phones were another factor 

that was prominent in this science classroom culture.  Often times, members of the group split 

their attention between the use of the phones and the discussions during the lessons.  However, 

this liberal use of the phones, was not prominent nor distracting to the science classroom culture.  

This disruption was subtle and allowable by the adult key informant.  In the interview, she 

discussed the presence of this technology and its ability to be useful for than disruptive.   

The category, learning by the clock, represents the reliance on time to adequately cover 

the curriculum and establish an autonomous relationship that was conducive to successful 

outcomes in learning.  Based on the observations, the general response of the group was to linger 

into class when the bell rang to begin class, the group moved to individual desks and waited for 

prompts from the adult key informant to begin the class.  The class time was relegated to the 

schedule and the changes were made to it for school wide testing and other school related 

activities.  As a result, the group would be delayed completing a lesson or beginning an activity, 

such as a hands-on lab.  All observations were scheduled for days that when class would be 

routinely, therefore, this knowledge of the disruption came from talking informally with the adult 

key informant or from prior knowledge as a classroom teacher. 

 This will be discussed in more detail for the third theme.  Some of the disruptions to the 

class were routine, such as the bell schedule, and the deviations during discussions.  Other 
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disruptions were less routine, but were received by the group with minimal response, such as 

phone calls, other classes needing assistance, and the use of cell phones.  Overall, the disruptions 

to and by the group were part of the character of the science classroom culture.    

Physical Forms of Communication Play Key Role in Instructional Strategies 

The data from the observations and portions of the interview with the adult key informant 

were important to interpreting the significance of physical forms used in communicating science 

concepts.  While the physical component is not directly covered in the adult key informant’s 

PDAS (Professional Development Appraisal System) evaluations, it appeared to play a key role 

in the instructional strategy and how the day-to-day schedule was carried out.  Components of 

the physical forms of communication included science curriculum-related items such as science 

posters, lab equipment, and non-science curriculum-related materials such as life skills and 

inspirational posters.  The categories of this theme are; layout of cultural setting, communication 

technology, leadership of science teacher, veteran science teacher, tasks within the learning, and 

visual communication.  Based predominately on the information gathered from the observations 

with remarks made by the adult key informant during the interview, physical forms of 

communication of science content was prominent in the learning environment. 

The category, layout of the cultural setting, is a description of the science classroom that 

includes the placement of the adult and young key informants based on the layout and use of the 

furniture and equipment.  The teacher station was placed predominately in front of the room and 

the student desks were arranged facing towards this station.  Often times, during the 

observations, the adult key informant was talking or instructing the young key informants from 

the teacher station and the group members sit facing towards the station.  The design of the room 

was deliberately organized with a permanent teacher desk located at the front of the room, and 
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though the desks were not also permanently fixed to the floor, they were arranged to directly face 

the front, suggesting the importance of communication between the group to be adult key 

informant at the front and the young key informants facing her.  The laboratory station bordered 

the rear of the room.  In this space, there was no designated space for the teacher, and during the 

observations, the adult key informant would sit among the group.  She communicated her role 

with her movement from group to group monitoring and checking for understanding while 

communicating her role, even though there was no obvious place for her that identified her as the 

instructional leader. 

The next category, communication technology, described the significance that the adult 

key informant put on use of the computer and interactive white board to support her instruction.    

During the observed lessons, the adult key informant referenced internet sources from the teacher 

computer station and used the interactive whiteboard to display images, text, and science 

curriculum-related simulations to support the instruction.  The adult key informant maintains a 

social networking site with science information.  During the observations she used the site to 

share with the group recent developments in science and to also make connections to the 

curriculum.  However, when the young key informants were assigned an inquiry based activity 

using the individual laptops, the access was not available due to limitations of the school’s Wi-Fi 

connection.  Events such as these, demonstrate the difficulty providing the young key informants 

with varied learning strategies that promote inquiry and critical problem solving skills, often they 

were dependent on access using the teacher station and requiring the adult key informant to 

remain in a direct teaching instructional model.  Overall, the use of communication technology 

was a tool for accessing recent developments in science information. 
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The category, leadership of science teacher, includes remarks made by the adult key 

informant regarding her use of communication technology to support the curriculum.  The adult 

key informant considers the use of technology as a support of instructional strategies, because it 

is “about the integration of everything together and we have all – the wide range of students that 

we have now with all their technology, they can often find great things…”  She depends on the 

technology to assist the students, because the virtual websites allow the students to “learn 

through demonstration and since it’s hard to catch [dividing] cells…they can actually see [the 

virtual] cells.”  From category, veteran science teacher,  additional comments from the adult key 

informant make clear the role communication technology plays in supporting the curriculum in 

this science classroom culture.  The adult key informant talked about using “Facebook, Twitter, 

even Discovery Channel, things come up….you grab their attention.”  There is also a usefulness 

that was discussed, such as “let’s Google it and find out…let’s go to this website and we’ll pull 

up this PowerPoint…to find the knowledge…”  Overall, communication technology was 

apparent in the classroom observations and the conversation with the adult key informant.  It is a 

tool that supports the curriculum and it motivates the contemporary student in learning the 

science content.  In other words, this is how they learn, and the adult key informant recognizes 

the potential and integrates this tool throughout the instruction. 

The category, visual communication, describes aspects of the classroom support science 

instruction while providing the group life skills messages and school related information.  This 

visual support stays up most of the school year and not only entertain but informs.  As described 

earlier in this category, the posters and science models were displayed prominently throughout 

the room on every available space.  This was not talked about in the conversations with the key 

informants, however, one young key informant, Jessica G. did make a comment in the second 
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focus group regarding the type of information that the group has access to in this culture.  She 

recognized that “there’s posters everywhere, like there’s books, there’s like…I mean if you 

really want to learn there’s so many resources for you…”  Throughout the room are visual 

supports, such as scientific posters, promotion of best practices of life skills, and science models.  

There were fun and charming posters with animals such as kittens or cartoon characters, and the 

scientific posters were historical figures and displays of ecosystems.  There was also a board 

used to display school and course related information, such as the bell schedule and the weekly 

lesson schedule.  However, the other displays were random and covered most of the wall space.  

Visual communication was evident throughout the room and provided an avenue to reminding 

the group of important deadlines and daily routines, but also informing them with messages 

promoting best practices and improved scientific knowledge. 

The three salient themes emerged from the analysis of the data collected during this 

qualitative ethnographic case study of a science classroom culture.  The adult key informant’ 

persona informed the culture through her background and knowledge of the classroom.  Her 

classroom practices and remarks were evidence of how she balanced her role as the leader of 

information in this culture.  The learning environment was not isolated, the learning, distractions 

and interruptions were either routine or unexpected, however, the science classroom culture 

simply adjusted and kept moving forward.  Frequently, young key informants were seen during 

the observations looking at or actually using their phones.  Whether they using the phones to 

upload the information that the adult key informant was looking at is unknown, but the phones 

were a prominent presence in the culture.  The adult key informant balanced expectations of 

being a progressive teacher with reality of teaching in traditional public school classroom.  For 

example, the adult key informant demonstrated during the lessons a desire to directly support the 
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learning through discussion and even when she shared information from the internet, she relied 

on her computer as opposed to specifically instructing them to use their own cellular devices to 

retrieve the same information, but this could be disruptive and time consuming for those in the 

group with less advanced devices.   Technology was prominent in this culture as both social and 

instructional components.   

Overall the group functioned within a timed daily routine that did not deviate regardless 

of delays to the lesson, external interruptions, and varied motivation levels of the group.  The 

science classroom culture was framed within the parameters set forth by the school 

administrators, and any additional disruptions were just simply a factor that contributed to the 

functioning of this culture.  The science culture was still responsible for learning, regardless of 

distractions. This distractions were part of the fabric of the culture and the group continued to 

learn the curriculum, take statewide testing and meeting required IB benchmarks.   As a unique 

group, the experience of the adult key informant and the relationship she formed with the young 

key informants contributed to keeping the culture moving forward in gaining a greater 

understanding and improving knowledge of science in a complex learning environment.   

Chapter Summary 

 The text from the field notes and transcripts were filtered through several coding cycles 

that produced 17 categories and three themes.  These themes represent how this science 

classroom culture is affected by the capability and knowledge of the adult key informant as she 

navigates science concepts using varied strategies of instruction and learning in a caring 

environment supported by physical components, such as technology and visual aids. Three 

salient themes emerged from the qualitative data analysis for this ethnographic case study of a 

science classroom culture: 1.) Teacher Persona Plays Vital Role in Classroom Culture, 2.) 
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Science Learning Occurs in Casual Environment Full of Distractions, and 3.) Physical Forms of 

Communication Play Key Role in Instructional Strategy.  This study was a blend of ethnography 

and case study used to explore the beliefs and values of a science classroom culture.  This culture 

included a science teacher and two classes of students enrolled in the same IB life science 

course.  These participants were the key informants in the field work which was conducted from 

the approach of nonparticipant/observer.  The field work included observations using Spradley’s 

Descriptive Question Matrix, one-on-one interview, and two focus group interviews, and the 

interviews were guided by question protocols.   

 The final chapter provides discussion of the implications and recommendations for 

STEM education classrooms and programs at a local, state, and national level.  Linkages are 

made to both socio-constructivism and to the literature reviewed for this study. 

Recommendations will be made for education policy makers, science educators, such as higher 

education, secondary and elementary teachers.  Recommendations include a broader lens in 

regards to professional development, preparation, support, and expectation for science teachers 

to foster effective science curriculum and practices in the science classroom.   A summary of this 

qualitative ethnographic case study with limitations and reflections are included as well as the 

potential for continued research following this study. 
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CHAPTER V 

FINDINGS, DISCUSSION, and IMPLICATIONS 

 This chapter provides the findings of this baseline qualitative ethnographic case study as 

well as a discussion of how the themes answer the research questions.  This chapter will 

additionally discuss the assumptions, linkages to literature, stakeholder implications, future 

research, and recommendations.  The purpose of this baseline qualitative ethnographic case study 

was to explore how instructional strategies affected a science classroom culture.  The research 

questions that guided this study of a science classroom culture were as follows:  

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 

Three salient themes emerged from 17 categories based on the words and actions of key 

informants in this qualitative ethnographic case study.  The three themes were: 1.) Teacher 

Persona Plays Vital Role in Classroom Culture, 2.) Science Learning Occurs in Casual 

Environment Full of Distractions, and 3.) Physical Forms of Communication Play Key Role in 

Instructional Strategy.  The findings from this unique group provide a valuable contribution to 

deepening the awareness of science classroom culture and how it affects the learning of science.  

This study was significant as a nontraditional approach to collecting STEM education research 

data in order to inform national and local education efforts to implement best practices in the 

classroom and inform appropriate methods of monitoring the progress of STEM education.   

Using an interpretivist lens with socio-constructive approach, a greater understanding of a 

science classroom culture was gained, based on the experiences of the adult key informant, daily 
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distractions, and the learning environment.  The science classroom culture included a science 

teacher and two classes of students enrolled in an International Baccalaureate life science class in 

a large urban public high school.  Evidence from the classroom observations, the interview with 

the teacher, and the focus groups with the young key informants represent the three themes and 

answer the research questions for this qualitative ethnographic case study of a science classroom 

culture.   

Discussion 

The linkages between the three themes and the research questions were revealed in the 

findings through the interpretation of data, which included the text field notes collected during 

classroom observations, transcripts from the interview with the adult key informant, and 

transcripts from the focus groups with the young key informants.  The first theme, Teacher 

Persona Plays Vital Role in Classroom Culture, represented the ways in which the adult key 

informant taught science.  The strategies included teacher-led discussion, flipped classroom, 

small group work, Burning Question Board, and the use of communication technology.  The 

second theme, Science Learning Occurs in Casual Environment Full of Distractions, included 

use of cellular phones, limitations of the classroom technology, and disruptions to learning, such 

as the constraints of a limited class period.  The third theme, Physical Forms of Communication 

Play Key Role in Instructional Strategy, included the teacher-led discussions, the use of 

technology, and the support materials within the room, such as the posters and models.  The 

posters included historical science figures, safety information, and scientific events.  The models 

were examples of life cycles and life structures that support the instruction of life science.  The 

following represents a discussion of the findings for this qualitative ethnographic case study.  

How Does the Teacher Implement Science Instruction Strategy in the Classroom?   
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 The adult key informant incorporated several STEM strategies to implement science in 

the classroom and used communication technology to support instruction.  Based on the 

classroom observations and the interview with the adult key informant, the internet was a tool for 

supporting whole group discussion, such as the lectures and answering questions from the 

Burning Questions Board.  The Burning Question Board was a tool used by the teacher to 

provide a platform for the students to ask science-related questions.  The use of this board gave 

the students a place to ask questions directly related to the content they were learning as well as a 

space to address misconceptions related to natural phenomena.  Discussion, small group 

engagement, and laboratory activities were evident during the classroom observations.  The 

teacher often led discussion with the group, and these discussions often started with the Burning 

Question Board.  The use of flipped classroom was an opportunity for the teacher to provide 

materials for the student to be prepared for the lesson.  This was done by adding information to 

the district website for the students to access.  During the observations, the teacher would refer to 

the website using the interactive whiteboard to discuss the current readings and assignments that 

the group was responsible for completing prior to the next class.  

Communication technology, such as the internet, directly informed the lectures and the 

discussions with the young key informants.  While engaged with the whole group during 

classroom observations, the adult key informant frequently used the teacher station to access the 

internet and share the information that supported the science lesson with the young key 

informants.  Most discussions were led from the teacher station and supported using the 

interactive whiteboard to show video clips, images, text, and simulations. 

From the transcription of the interview with the adult key informant, reliance on 

technology came from advice of science educators during professional development workshops.  
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The decision to use social media networks, internet search engines, and biological simulations 

was influenced by years of experiences and advice from other veteran educators who employed 

communication technology in contemporary STEM lessons.  The data revealed the adult key 

informant supported using technology that was appropriate for these contemporary students 

while engaging in STEM instruction strategies to teach science content.   

In What Ways Are the Students Engaged in the Classroom? 

 An informal environment that included multi-tasking and continual distractions 

contributed to defining this science classroom culture.  The multi-tasking included the adult key 

informant preparing a laboratory investigation as young key informants arrived for, while also 

assisting other teachers in other classes.  The distractions included the daily schedule, with a bell 

to signal the routine time to begin and end class.   Classroom observations, the interview with the 

adult key informant, and the focus groups with young key informants contributed to interpreting 

this understanding of the culture.   

The young key informants were continually multi-tasking in an informal environment 

while engaged in learning STEM related content.  During classroom observations, field notes 

documented the prominence of cellular device use by the young key informants.  Cellular phones 

were evident in the culture from the time class began until the bell rang to end class.  For 

example, individuals used the phones to record data during lessons to take digital images of 

laboratory findings.  Individuals also brought tablets and were encouragement by the adult key 

informant to use their devices to search for relevant information.  Therefore, cellular phones 

were part of the culture, because of their significant presence during class time. 

 Daily distractions were prominent during class, and included the bell schedule, the phone 

ringing, visitors entering the classroom, and the focus of the group waning during lessons.  Often 
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times, the phone rang and students were asked to visit the office, or a staff member had a 

question for the adult key informant to answer.  During one visit, the adult key informant was 

asked to assist the substitute teacher. At that time, the learning was disrupted and the young key 

informants were asked to either watch a video clip that supported the instruction or wait for the 

adult key informant to resume with the lesson.  Daily distractions appeared to affect the focus on 

STEM instruction.  As a result, there were times when the adult key informant lost focus and 

deviated from the topic.  Distractions, such as the class schedule, visitors, and department 

emergencies, appeared to contribute to interfering with focus, thereby influencing the pace of the 

curriculum.  The adult key informant commented on these distractions during the interview.  She 

referenced the amount of curriculum and the significant amount of time needed to cover it.  This 

was an ongoing reality and the adult key informant was continually aware of the need to pick up 

the pace in order to cover the required curriculum.   

 Both distractions and multi-tasking were prominent as the culture engaged in the 

classroom.  Set class time, mandatory curriculum demands, and cellular phones affected the 

learning within the culture.  The adult key informant was observed engaging on multiple levels, 

from having conversations with visiting adults to preparing for an activity while the group was 

entering the room for the start of class.  The young key informants were comfortable with the 

phones and used them frequently while engaged in class discussion or while working in small 

groups.  The culture appeared to thrive by multi-tasking.  Overall, the group was positive and 

appeared to accept the distractions as part of the culture.   

How Are Science Concepts Communicated in the Classroom? 

Communication technology and visual media were used to directly and indirectly 

communicate science concepts.  The direct use of technology was the actual instructional support 
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of the internet to teach the lesson, while the indirect was the use of the visual media throughout 

the room, for example the posters and the life models.   The internet was a valuable tool for the 

adult key informant to support instruction.  During the lectures and discussions, the internet 

provided an avenue to use the interactive whiteboard, which displayed information that 

supported the content related conversation with the science classroom culture.  Other forms of 

communication were evident in the visual media displayed in the classroom, such as posters and 

life science models.  Posters throughout the room indirectly communicated content related 

information, such as historically significant events or figures, biological processes, and proper 

laboratory safety.  Life science models were located throughout the laboratory space of the room.  

Most of the models were stored on top or inside the glass door cabinets.  These models, even 

when not in use for lecture or an activity, were still visible for the classroom culture to view 

throughout the day.   

 Communication of science concepts was both physical and abstract.  The adult key 

informant used technology to communicate science concepts and visible media were displayed 

throughout the room that supported the instruction.  Technology was a prominent tool to provide 

access to current events about science content and the IB curriculum.  The science classroom 

culture reinforced their knowledge and skills through the use of communication technology and 

visual aids throughout the room. 

Validation of Assumptions 

 This ethnographic case study was approached through an interpretivist lens and 

influenced by socio-constructivism.  The assumptions prior to this study about the science 

classroom culture were that lesson engagement was significantly influenced by instructional 

strategies, such as active student learning and varied levels of scientific inquiry.  The group was 
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assumed be student-centered and engaged in learning using constructivist strategies that rely on 

project-based learning.  However, this was not the case, as the group was more driven by 

teacher-led discussion and teacher-directed instruction.  There were laboratory investigations in 

which the students worked in smaller groups, and attempts were made by the teacher to 

incorporate classroom technology for students to work independently.  The classroom 

technology was limited and did not allow for such innovative independent practice, and the 

constraints of the daily schedule limited the opportunity to engage in rich constructive learning 

opportunities.         

Linkages to Review of Literature 

The literature review included the theoretical framework that guided this study as well as 

an overview of the history of science education, the constructivist science classroom, and 

qualitative research in science education.  This baseline study provided information related to the 

effect of instruction strategies in a science class to better understand the overall nature of 

learning by this science classroom culture.  Furthermore, national research conducted by NRC 

(2011, 2013) guided this study, because this research highlighted the importance of promoting 

specific instruction strategies for STEM to succeed in schools.  These national reports were 

essential guides, because they represented a cooperation among well-informed committees to 

draw sound conclusions based on a wealth of data from national and international sources.  The 

related studies were significant to this qualitative ethnographic case study, because this study 

provided an opportunity to fill a gap in the research and continue to inform research with 

contemporary research methods. 

Interpretivism 
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 This study was conducted through an interpretivist lens in order to better understand a 

science classroom culture from the standpoint that learning science is effective through practices 

of socio-constructivism.  Data was empirical and was gathered from events that took place in a 

natural setting that included multiple classroom observations, a one-on-one open-ended semi-

structured interview, and a focus-group interview with the key informants (Creswell, 2013; 

Sanjek, 1990).  The data was transformed through an inductive analysis process in order to infer 

through the themes how the group functioned as a learning community (Creswell, 2013; Gibbs, 

2007; Glesne, 2011; Wolcott, 1994).  In other words, as the data was gathered, the event during 

the study continually effected interpretation of the information, because the dynamic nature of 

the culture.  The actions and words as they were gathered were important to accurately 

interpreting the science classroom culture.  Through an interpretivist lens, the subjectivity of the 

researcher and the experiences of the key informants, a deeper understanding was developed 

about the science classroom culture.  The experiences as a science teacher and the events during 

the study contributed to drawing attention to the complex strategies of teaching science ways 

science can be communicated to the culture.   

Socio-constructivism 

 The theoretical underpinnings of socio-constructivism informed the approach to this 

qualitative ethnographic case study.  Individuals learn science authentically and purposefully 

through appropriate instruction and classroom practices in STEM.  Socio-constructivism is how 

knowledge is gained through physical learning experiences and navigated through a cycle of 

learning model, in which there is a relationship between the teacher and student relating to 

science literacy (Koballa & Mayers, 2012; Mayers & Koballa, 2013; Naiz, 2011; NRC, 2010; 

Rutherford & Ahlgren, 1990).  This culture managed to work within this learning model by 
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engaging authentically in whole group discussions, by employing the Burning Question board, 

and by completing small group laboratory investigations.  These instructional strategies 

presented the vital role that the adult key informant played in the culture.  A lesson learned from 

this study as well as the related studies was that the teacher is the key factor to success in 

learning science by controlling the content and influencing the environment that the group 

engages in while learning (Casey, 2001; Johnson, 2004; Martin, 2008; Molotsky, 2011).  The 

learning experiences of this science classroom culture provided valuable information that can 

emphasize the significance of authenticity and purposefulness in STEM education. 

This study was an opportunity to observe and talk with key informants that exist in a 

small community of learning.  This community of learning was a classroom in which science 

was the focus.  According to research, strategies of learning science include inquiry both guided 

and self-directed, experimentation, discussion, exploration (Chiapetta & Koballa, 2010; Koch, 

2010; Kuhn, 1962/2012; Llwellyn, 2005).  This science classroom culture was often engaged in 

strategies, such as discussion and guided inquiry.  However, in order to fully commit to 

successful STEM education, inquiry should evolve into concentrated student-driven projects that 

are influenced by socio-constructivism in order for the young learners to fully appreciate 

purposeful and authentic learning experiences that lead to successful content literacy (Frieberg & 

Driscoll, 2005; Llewellyn, 2005; NGSS Lead States, 2013; Rosene & Douglas, 2009).  Students 

engaged in science-related activities will do so successfully through self-directed exploration that 

allows them to engage cooperatively to gain understanding and knowledge through experiential 

learning.  

The science classroom culture in this study engaged in routine discussions as whole 

groups, but this type of engagement is only one part of a more complex learning model for 
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science education.  Other strategies were used, such as small group investigations and flipping 

the classroom, but expanding the learning model of this culture with strategies, such as project-

based learning could increase access to authenticity in learning science. This was a social group 

with access to personal technology, and these individuals had the tools to broaden their ability to 

engage in meaningful learning.  These technologies have the potential to motivate the young key 

informants to take responsibility to seek the information and, as a result, heighten awareness of 

the importance of being literate in science. 

History of Science Education 

Historical texts were considered valuable to this study, because these references represent 

the ongoing efforts to establish pedagogical practices in science education.  Dewy (1938) 

asserted that knowledge of natural phenomena was achieved through experiential events.  

Strategies in science education are derived from a history and philosophy of science that is rich 

in inquiry and exploratory discovery.  Over the years, standards for science as well as 

mathematics have been developed in order to improve literacy in these areas. The latest reform 

efforts are the Next Generation Science Standards, which have been developed as a result of the 

Science, Mathematics, Engineering, and Technology (STEM) initiative in K-12 public 

classrooms.   

In the science classroom culture observed in this qualitative ethnographic case study, the 

life science course was guided by academic standards and influenced by historical change in 

science classroom instruction due to the impact of technology, a significant force in STEM 

education.   This qualitative ethnographic case study focused on the effect of instruction strategy 

on a science classroom culture that was less impacted by the national science standards and more 

impacted by the state-level standards.  This science classroom culture could engage in rich 
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scientific inquiry in which the learning is authentic and purposeful, but delivery of information 

was still grounded in teacher to student pathway.  This classroom culture represents the 

continued debate of how and what to teach in public school science classrooms.  The technology 

is becoming more accessible as a vehicle for gathering scientific information, and standards for 

teaching content are being regarded with greater attention to guide curriculum development.   

Constructivist Science Classroom 

The science classroom culture engaged predominately in the classic model of instruction, 

in which the teacher gives information and the learner receives that information (Justi & Gilbert, 

2000; Koch, 2010; Niaz, 2011).  From the comments made by the young key informants during 

the focus groups, several agreed that the teacher gave them the information and they learned 

from her and the resources she provided in the course.  Based on the observations and the 

conversations with the young key informants, the general motivation of the group was driven by 

the emotional connection with the adult key informant.  When asked about the student role in 

learning, the young key informants agreed collectively that taking a more active role in the 

learning would benefit their education.      

The expectations of active learning through inquiry made by the National Science 

Education Standards (NGSS Lead States, 2013; NRC, 1996) and science education research 

represents a challenge for science classrooms, because based on this study and that of related 

qualitative studies, science teachers can be driven to lead the instruction directly (Johnson, 2004; 

Kuhn, 1962/2012; Molotsky, 2011; NGSS Lead States, 2013; Niaz, 2011).  In order for strategies 

of inquiry to be implemented effectively throughout the grade levels, the epistemological 

approach by all science teachers must reflect the expectations of national standards to foster an 

environment where the student is sharing the power to learn the science content.    Based on the 
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findings from this qualitative ethnographic case study as well as a vast wealth of international 

and national research, young learners engaging in the doing of science as well as talking about 

science are key to achieving successful STEM education and access to STEM-related careers. 

Qualitative Research in STEM Education 

The studies that guided this qualitative ethnographic case study were qualitative in 

nature.  The methods from the positivist approach, such as surveys to measure factors of learning 

science, and from the interpretivist approach, with interviews and observations, were used in this 

study (A. M. B. Martin, 2008; Casey, 2001; Johnson, 2004; Molotsky, 2011).  Additionally, four 

studies conducted by Casey (2001), Johnson (2004), A. M. B. Martin, (2008), and Molotsky 

(2011) provided STEM classroom research that helped frame this qualitative ethnographic case 

study.  Based on the findings from this study, the three salient themes that emerged from the 

analysis resonate with the four studies.  The related classroom studies addressed effect of new 

curriculum on the teacher, and more specifically on the beliefs of the teacher with feedback from 

the students.   

The three themes supported that of the previous studies conducted by Casey (2001), 

Johnson (2004), A. M. B. Martin, (2008), and Molotsky, (2011).  Casey (2001) found that the 

use of graphic calculators with probeware enhanced the instruction and promoted student active 

learning.  Johnson (2004) worked with a middle school teacher to reveal that the teacher valued 

the use of the internet to support his instruction and believed external factors influenced his 

ability to teach his students.   A. M. B. Martin (2008) worked with an elementary teacher who 

implemented science writing and concluded that the teacher was able to shift her perception of 

inquiry-based learning and the positive impact to student achievement.  Molotsky (2011) worked 
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with a secondary physics teacher who recognized the value of inquiry-based learning, but was 

hesitant to fully implement this strategy with all physics classes.   

Data from classroom observations and interviews revealed themes supporting effective 

implementation of technology.   Through meaningful use of scientific technology, improvement 

was evident based on observations and interviews of the shift in the teacher’s beliefs about what 

the students are capable of accomplishing during active learning.  This science classroom culture 

existed in a positive environment fostered by the adult key informant.  This science classroom 

culture had access to personal technology that served as an avenue for accessing flipped 

classroom resources located on the school district website.  This resource included the lessons, 

videos, and extended readings.   

The adult key informant was reflective about classroom practices and the importance of 

shifting practices to meet the needs of each group of diverse students.  The adult key informant 

was aware that change was important to improve access to successful scientific literacy.  Based 

on the classroom observations, the resources to conduct investigations were limited or not 

accessible. For example, during one activity, the young key informants were each given lap tops 

to run the Blast activity online to sequence DNA of an unknown species.  The Wi-Fi was not 

operating, which limited active learning by the group and forced the adult key informant to 

continue to teach using a teacher-centered model.  This was an example of resourcefulness and 

of the limitations of classroom technology. 

Unlike previous studies, the adult key informant in this study did not implement any new 

curriculum, but instead was expected to follow the IB program curriculum to ensure the young 

key informants were prepared to meet IB benchmarks.  Her motivation was to adjust her teaching 

to the needs of her students.  Her shift in perception about how to teach science was influenced 



207 


by her own education and classroom experiences.  Based on her remarks during the interview, 

she was constantly engaging in self-evaluation and reassessing best instructional strategies.  

The adult key informant in this study was aware of the need to prepare the group for 

graduation by meeting IB program requirements and statewide testing requirements.  She 

advocated for making the students responsible for the learning; however, due to the significant 

influence of traditional classroom practices, the group was motivated by the teacher.  In other 

words, she was the motivation for success in the class.  The students liked her and respected her, 

so they were motivated to do well.   

The findings from this study there were similar to related qualitative research.  As in the 

other studies, the adult key informant was influenced by the performance of the young key 

informants and planned accordingly to ensure that the information was being covered and that it 

was being learned successfully.  The findings from this study that are unlike the other studies 

involve the input from the young key informants.   The science classroom culture engaged in 

lively discussions, and they were directly motivated by the adult key informant.  For example, in 

the smaller group, young key informants agreed that relationship was important to their learning 

the materials.  The question that can be asked is: Were their words reflective of the values and 

beliefs of the entire science classroom culture?  

Implications 

 As part of the systematic reform efforts in STEM education, a wider lens is being used to 

consider the key stakeholders in providing innovative professional training using STEM 

standards to improve science literacy and promote STEM careers (NGSS Lead States, 2013; 

NRC, 2012; Wojnowski & Pea, 2014).  These stakeholders include education policy makers at 

the national and state level, teacher training programs, public school administrators, and STEM 
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teachers.  These parties are interconnected through their roles and responsibilities to public 

education.  The policy makers are the legislatures and governmental committees afforded the 

responsibility to make recommendations and pass laws that impact education.  Teacher training 

programs include preservice teacher preparation programs with colleges and universities and 

continuing professional development for certified teachers.   Public school administrators are 

those that hold positions of leadership, such as superintendents, principals, and directors of 

curriculum development.  The STEM teacher is the one implementing the STEM curriculum and 

guiding the classroom culture to achieve academic success.   

National STEM Education 

The implication for national STEM classrooms is that there are 50 states in the U.S., each 

of which are each composed of a mosaic of communities within boundaries such as counties, 

parishes, boroughs, cities, and towns (Perna, Klein, & McLendon, 2014).  Needs and resources 

of these communities vary with economic needs and financial ability, which emphasize 

differences rather than commonalties between them.  Every classroom is different, and that 

diversity intensifies as the lens zooms out to encompass the school, the district, and the state.  

Emphasis should be placed on a set of coherent and broad standards in order to promote a 

national education system for local education systems, with the understanding that those same 

broad standards would evolve into unique sets of local goals. 

 The effects of STEM instruction strategies on a unique science classroom culture were 

evident in the results of this study.  Based on the results and findings, this science classroom 

culture experienced some events that are likely to occur in any classroom across the country, 

such as school-wide testing protocols that disrupt daily routines, time constraints of a traditional 

school schedule, absences of teachers and students, and limited resources.  There were unique 
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events that distinguished this science classroom culture from even the classroom next door to it.  

The uniqueness of this culture-sharing group was a combination of factors that included the 

professional capacity of the teacher, the interpretation of expectations of the school, and the 

goals of the goals of the IB program.  Based on the results, the young key informants shared their 

feelings about how their learning experiences varied with each subject, teacher, and school they 

had attended, and this affected their motivation and desire to learn science as a culture in this 

classroom. 

State STEM Education 

The implication for state STEM classrooms are the need for a reduction of isolationism, 

which highlights the importance of states working together to achieve success for all their 

students through equity and fairness.  This can be achieved through the creation of teams of 

policy makers and community members that produce sound goals and guidelines informed by 

grounded and balanced research, the effective resolution of funding challenges to incorporate 

national and local government sources as well as private funding, and an emphasis on a long 

term and sustainable approaches to meet goals and guidelines. (Chingos, 2013; Perna et al., 

2014).  States that work together using a national approach have the opportunity to share 

knowledge and resources to make great gains in education equity for all students.  Otherwise, 

science classroom cultures similar to the one in this qualitative ethnographic case study will 

continue to deal with the limitations of traditional classroom routines and inefficient uses of 

technology while being expected to use 21st century skills and active learning strategies of STEM 

education. 

Teacher Training Programs 
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 The implication for higher education providers of teacher programs is to include STEM 

education pedagogical content knowledge training so that new teachers can effectively 

implement active learning with their students.  As a result, student achievement will increase due 

to promoting self-efficacy in learning STEM content.  The benefits of teaching students using 

active learning strategies, such as inquiry-based learning, experimentation, and investigation, 

include arming new teachers with skill sets to improve authentic and purposeful learning.  

Additionally, the implementation of these strategies can increase access to content literacy 

through experience and advocate content self-efficacy.  Shifting the teacher from the position of 

centered instruction to that of facilitator provides an environment of shared learning within the 

classroom culture.  This process should begin in the early childhood teacher preparation 

programs, which would allow the learner to identify with socially-constructed instructional 

settings. 

Public School Administrators  

 The implication for STEM classrooms based on these recommendations to school 

administrators is improved STEM success for students and highly motivated teachers.  There is 

potential for students and teachers to work more effectively with access to improved resources, 

ideal learning environments, and flexible schedules in order to improve academic achievement.  

The advocacy of school administrators to approach classroom instruction with innovation is 

boundless.  As reported by the NRC (2013), improving ways to monitor progress includes 

effective ways to measure STEM success.  This can be done through several of the indicators 

suggested, such as adoption of appropriate STEM curriculum, consideration given to the amount 

of time needed to teach science, especially grades kindergarten through five, and participation of 

instructional leaders in STEM professional development (NRC, 2013).  Overall, this group of 
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education leaders has the potential to assess progress by meeting the needs in critical gaps in 

STEM knowledge. 

STEM Teachers 

The implications of effective professional development for teachers are increased 

confidence in implementing successful STEM strategies in science classes.  Kindergarten 

through secondary students benefit from active learning experiences in science classes, and 

effective teachers are the leaders in this effort to improve STEM literacy.  Truly capable and 

motivated teachers are able to lead rich learning experiences in science classes in which students 

are engaging authentically towards academic success.  

During this qualitative ethnographic case study, the adult key informant shared her 

perspective of where she felt she was in regards to contemporary STEM classroom practices and 

stated, “I believe I’m past the halfway mark. Probably around 75% to contemporary . . . it is 

something to always strive for, but I think [education is] always going to change.”  In her own 

words, she acknowledged that she is still adjusting STEM reform, and she also suggested that 

education in general is always changing and as a teacher she expects this to be ongoing in nature.   

Recommendations 

Penuel and Fishman (2012) make recommendations for designing science education 

reform that are supported by the findings of this study.  Design-based implementation research 

(DBIR) is an effective route for sustainable research and programs.  Those using federal funding 

to implement new education programs do so only if those programs are supported by 

“scientifically based research” (Penuel & Fishman, 2012, p. 281) as mandated by No Child Left 

Behind ([NCLB], 2002).  Design-based implementation research is an example of “emerging of 

design research that supports the productive adaptation of programs as they go to scale” (Penuel 
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& Fishman, 2012, p. 282).  DBIR is research steeped in sustainable processes that bring the 

research and practitioner together to go beyond the initial funding and preliminary stages to 

produce successful education programs.    

National STEM Education 

Based on the findings from this qualitative ethnographic case study, one of the standard 

guidelines for successful K-12 STEM schools in the 2011 NRC report highlighted the 

importance of a national coherent and accessible curriculum that supports a set of clear standards 

organized into a focused sequence (NRC, 2011).  This recommendation may be too broad a 

suggestion for the needs of diverse classrooms.  The science classroom culture in this study 

highlighted the uniqueness of the group, but they also share common elements with other class 

cultures, such as expectations to perform well or succeed academically by family and school 

system or personal obligations.   

In regards to the national recommendations made by the NRC committee for successful 

implementation and monitoring of successful U.S. STEM schools, the concept of uniform 

standards with a focused curriculum supported by common elements is possible when 

considering the unique needs and expectations of each learning community while emphasizing 

the commonalities.  These recommendations provide a foundation for support and success that 

can be guided by strategic planning and participation of community members and education 

policy makers who should be informed and motivated to strengthen a school system that closes 

the achievement gap and prepares all students for career success after graduation from high 

school. 

State STEM Education 

As a result of this ethnographic case study, a recommendation for any state is to consider 

the idea of recruiting other states to move towards a coherent set of national standards in STEM 
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education.  Initially, states are recommended to use a regional approach to recruit each other.  

This process allows individual states to work together in regards to what they may have in 

common rather than what divides them (Chingos, 2013; Perna et al., 2014).  Many factors are 

significant to incorporating the states into a national collective that would need support, informed 

policy makers, and viable funding sources to sustain such a relationship (Chingos, 2013; Perna et 

al., 2014).  This strategic move could then lay the groundwork for a long-term plan to bring the 

regional states together into a national cooperation.  This plan would include first allowing the 

states to place greater emphasis on those standards that they identify as the most essential and 

continue to motivate them to adopt the holistic acceptance of the complete set of educational 

standards that could drive successful implementation of a dynamic STEM education initiative for 

the country.  

Forty-five states have adopted all or part of the Common Core Standards.  Only recently, 

in 2013, were additional national STEM standards, the Next Generation Science Standard 

(NGSS), introduced to the country (Association for Supervision and Curriculum Development, 

2015; Common Core State Standards Initiative, 2015; Smith, 2012a).  These contemporary 

landmark initiatives take into account the urgency of the national call to improve access for all 

students to higher education, increase the U.S. presence in global STEM careers, and create an 

atmosphere for national self-efficacy of STEM literacy (ASCD, 2015; CCSSI, 2015, Perna et al., 

2014).  A national approach to standardizing curriculum has made significant strides with 

adopting specific guidelines approved by most of the U.S. states. 

The few states that did not adopt the national standards did so for several reasons.  For 

example, some of them already have standards in place.  Texas has the Texas Essential 

Knowledge and Skills, which are a set of criteria that are mandatory in all Texas public schools 
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(TEA, 2015b).  These standards are grouped accordingly into the Texas Assessment Knowledge 

and Skills to emphasize what the students need to master in order to meet or exceed expectations 

on the statewide standardized tests for English Language Arts, Mathematics, Social Studies, and 

Science (TEA, 2015b).  Currently, Texas schools have moved on to the next phase of academic 

readiness and standardized testing called the State of Texas Assessments of Academic Readiness 

(STAAR) program (TEA, 2015b).  The state also engages in a decade cycle of addressing 

standards and curriculum, which the State Board of Educators of Texas just completed in recent 

years to update standards in science and other subjects (TEA, 2015b).  This is just one example 

of work done at the state level to provide public school standards in education. 

There has been resistance at the state level to adopting national standards in education, 

such as those in science.  Some have suggested that this resistance is politically motivated and 

partisan-driven (Bidwell, 2014; Perna et al., 2014; Smith, 2012b).  According to Barbara Cargill, 

Republican Chairwoman for the State Board of Education (SBOE), there is no need to consider 

the national standards when Texas schools already have science standards (Smith, 2012b).  This 

rhetoric is just a small example of the ideologically-infused perception of Texas that federal 

intrusion is not acceptable, especially in the public school classrooms (Bidwell, 2014; Burke, 

2011; Smith, 2012b).  In other words, there is a tendency on the state level to be suspicious of 

federal involvement in national education policy. 

Teacher Training Programs 

 Based on the findings from this study, recommendations for teacher preparation programs 

and professional development include strong consideration for pedagogical content knowledge as 

well as the diverse needs of the contemporary classroom.  Teacher preparation programs, either 

at the university or by private entities, prepare preservice teachers with professional 
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responsibilities, such as classroom management, instructional strategies, and education policy to 

prepare them for two exams, the Pedagogy and Professional Responsibilities and a content exam 

(Nath & Cohen, 2005; Orlich et al., 2013).  New teachers learn the basics of teaching and the 

education laws in order to become a state certified teacher and enter into a classroom.   Based on 

the remarks shared by the adult key informant during the interview, the university program she 

participated in to become a certified teacher was rich in general education pedagogy.  The 

program prepared her in classroom management and development of traditionally formatted 

lesson plans, but she was not prepared to transform her scientific knowledge into pedagogical 

content knowledge.  De Jong (2000) coined the term pedagogical content concerns (PCC), which 

emerge from a lack of experience in the earlier years of a teacher’s classroom career.  The author 

explained the implications of not better preparing teachers by addressing their PPC, thereby 

contributing to a career lacking in best science classroom practices.  The adult key informant in 

this study recognized the necessity of professional development in her content, and actively 

committed herself to participating in mentee programs provided at the school where she was a 

teacher.  She has since devoted time to continuing professional development in order to improve 

her pedagogical content knowledge.   

 Several studies provided insight into the importance of STEM pedagogical content 

knowledge of a STEM teacher.  Casey (2001) highlighted the effect of giving teachers the tools 

and new curriculum in order to engage students using STEM instruction.  In the beginning of the 

study, the teacher demonstrated limited understanding of inquiry-based learning.  As she 

participated in continued professional development related to the learning style, she responded 

positively and saw an improvement in learning of the students.  However, she still had 

reservations about student active learning, because this approach conflicted with the process of 
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teacher-centered that she was accustomed to implementing as the primary instruction strategy.  

In another study conducted by Molotsky (2011), the teacher was not confident in the effect of 

student active learning.  These examples along with the experiences of the adult key informant in 

this qualitative ethnographic case study represent a systemic issue with meeting STEM education 

reform through teacher preparation programs.  Based on the work of Gess-Newsome et al. 

(2010), teacher performance improved with academic intervention and the result was a positive 

impact on student achievement.  Regardless of science education preparation programs, general 

pedagogical preparation is recommended to actively incorporate student inquiry-based strategies 

that not only benefit STEM classes but other content areas as well.  Actively modeling and using 

project-based learning strategies provide opportunities to engage in authentic pedagogical 

practices to increase awareness of effective practices through hands-on experience of novice 

teachers as well as seasoned teachers.   

Public School Administrators 

The recommendations to the school administrators, especially assistant principals, 

principals, and directors of curriculum, include reforming evaluation of STEM teachers.  School 

administrators, such as superintendents, curriculum development specialists, and principals, are 

responsible for implementing policy, managing budgets, overseeing populations of students, and 

ensuring that the teaching staff are qualified and equipped to teach STEM content (Nath & 

Cohen, 2005; Orlich et al., 2013).  Emphasis should be placed on supporting STEM-focused 

reforms in the classroom.  In order to teach STEM courses effectively, teachers should be 

provided with supplies and technology.  Additionally, access to contemporary professional 

development that reflects the current evidence-based classroom research supporting the 

incorporation of effective STEM practices in the classroom is essential.  In order to achieve 
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sustainable STEM literacy, improvements to the schedule, routine, and resources are also needed 

through things such as flexible class periods, blocked schedules, and extended days for lengthy 

activities.  The evaluation of the teacher should include the investment of time towards planning 

and preparing as well as the value placed in designing the room.  The information that is 

displayed on the walls, the layout of the room, and access to resources are evident and yet not 

evaluated or recognized as important factors in success of learning.   The student course schedule 

designed by the school district should be minimized to fewer subjects so that students are not 

overwhelmed with so much content.  As a result, students and teacher may be more motivated 

and focused on less more rich content. 

Two previous studies highlight the importance of addressing how traditional and 

contemporary classroom practices influence the relationship between the teacher and the students 

(Lasry et al., 2013; Overman et al., 2014).  Students and teachers are grounded in traditional 

practices and perspectives of roles and responsibilities of the teacher and the learner, and it is 

recommended that reform be undertaken responsibly to maintain a safe and effective learning 

environment that promotes student-centered practices (Lasry et al., 2013; Overman et al., 2014).  

In other words, contemporary reforms to science education are valuable to encourage more 

authentic learning experiences; however, care should be taken to acknowledge the influence of 

traditional practices that may impact how the teacher and the students respond to the changing 

STEM classroom.    

During the classroom observations, one of the activities involving the use of laptops by 

the group was hindered by lack of internet connectivity.  For several days, the group attempted 

unsuccessfully to access the laptops to complete the online activity.  During one of the 

observations in which the technology was not operating correctly, the science coach was present, 
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but this not being part of her responsibilities, the issue was not resolved.  The adult key 

informant was forced to take the lead of the activity, missing a valuable opportunity to engage 

the students in rich STEM learning.  This limitation of the science coach was troublesome.  The 

experience lacked a reflection of effective management of instructional resources and 

communication by the school system.  In a qualitative study conducted by Johnson (2004) to 

understand the effect of a teacher’s beliefs of how his students learn, the teacher expressed 

concern about issues in the classroom, such as limited resources due to funding.  The teacher was 

grateful for the internet, because it was an avenue for access to information that readily available 

at the school.   

The culture of STEM is not systematic throughout the school.   The traditional constraints 

of a typical public school conflict with rich student active learning.  Based on the classroom 

observations conducted during the qualitative ethnographic case study, distractions were another 

issue that plagued rich learning experiences.  For example, when the adult key informant was 

expected to assist other classes, her students were left waiting until she returned to continue 

instruction.  If STEM strategies were fully implemented and sustained in the school, the students 

may have been engaged with an activity. 

STEM Teachers 

 Based on this ethnographic case study of a science classroom culture and related studies 

highlighted in this research, shifts in a teacher’s perception of effective instructional strategies 

are possible with continued exposure to appropriate professional development.  In this 

ethnographic case study, the adult key informant reflected on her role and responsibilities as a 

science teacher.  She acknowledged that her shift in perception was a result of experiences 

throughout her career and exposure to continued professional development opportunities.   
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In several related studies, classroom teachers made decisions on how and what to teach 

based on several factors: what they knew about how to teach based on their own learning 

experiences, how they followed a process of teacher training to become a certified teacher, and 

the pedagogical knowledge they gained from teaching in the classroom (Casey, 2004; Johnson, 

2004, Martin, 2008; Molotsky, 2011).  The individual teachers in these studies responded 

differently to changes made in the curriculum to improve STEM success.  Overall, there was a 

shift in beliefs; however, the expectations for these teachers to continue to use new STEM 

curriculum should be sustained by those that develop the curriculum as well as the school 

principal, chair of the department, and/ or department leaders.  

Future Research Endeavors 

This baseline qualitative ethnographic case study highlighted the importance of informing 

historical research methods by infusing contemporary research that uses progressive theoretical 

frameworks and methods to learn more about the effect of instruction on student attitude toward 

and achievement in STEM education.  This qualitative study was a blend of ethnography and 

case study, which invites the potential to go deeper than traditional quantitative approaches to 

understand and implement appropriate education instruction and classroom practices that 

promote success in closing the achievement gap and improve access to scientific literacy for all 

individuals. Contemporary methods from qualitative and mixed methods research will benefit 

STEM education through a better awareness and appreciation of the diversity in classrooms and 

how to better work with diverse learners to accurately measure their knowledge and 

understanding of the diverse strategies of contents, such as science. 

This cultural learning group was a unique community of learners and provided an 

intimate opportunity to become familiar with the perceptions and beliefs toward the instruction 
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of science content of this group.  Future endeavors that can evolve from this study include 

incorporating mix methods.  Mix methods integrate appropriate quantitative and qualitative 

strategies to bring more voice to the debate of why students learn, how students learn, and what 

is important to them.  Surveys and attitude inventories are appropriate for gathering quantifiable 

information through methods of qualitative research that foster the emergence of themes to 

describe or provide a better understanding of a group.  

The achievement gap for all public school students in the U.S. continues to grow, based 

on the national and local research; however, initiatives have been designed to address this gap 

(Achieve, 2010b; CFT, 2015; NRC, 2011, 2012; Perna et al., 2014; TEA, 2015b).  Nationally, 

there is a call work together to improve STEM education success; however, there is hesitation at 

the state level due to diverse state challenges and ideological beliefs prohibiting cooperation with 

federal agencies (Burke, 2011; Chingos, 2013; NRC, 2011, 2012; Perna et al., 2014).  The issues 

that divide the national and local governments must be identified and contribute to reconstructing 

a relationship that values diversity and commonalities in order to meet the needs for all students 

in the U.S.  Design-based implementation research provides a platform of cooperation, 

compromise, and appreciation of diversity, which are essential factors to framing national 

achievement in STEM education for all students. 

Bob Wise, former governor of West Virginia and current leader of an education think 

tank advocating technology in the classroom, recently emphasized in a web post the importance 

of teachers taking on the role a designer who facilitates the learning process, in which technology 

can serve as a gateway for new information (McMullan, 2012).  He referred to the common 

phrase ‘sage on the stage’ to highlight the classic approach to teaching in which the teacher 

serves as the person who delivers the information and the students are the receivers of that 
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information.  According to Wise, teachers should regard new content technologies as a more 

efficient way of teaching and assessing their students (McMullen, 2012).  In other words, 

teachers are encouraged to embrace new technologies and regard these innovations as tools and 

resources to improve access to learning for their students.   

Summary and Conclusion 

This qualitative ethnographic case study was an opportunity to more deeply explore a 

science classroom culture and how they authentically learned science curriculum.  Three 

research questions were developed to inquire about the teacher’s instructional strategies, student 

engagement, and communication of science concepts in a science classroom culture.  The 

following research questions were developed:   

1. How does the teacher implement science instruction strategy in the classroom? 

2. In what ways are students engaged in the classroom? 

3. How are science concepts communicated in the classroom? 

The research questions guided this qualitative ethnographic case study through an interpretivist 

lens and a socio-constructivist standpoint. 

The outcome from this study provides an opportunity to inform ongoing research 

addressing STEM education at a national level and possibly contributes to state initiatives 

promoting STEM practices in the classroom.  Two NRC reports contributed to framing this 

qualitative ethnographic case study.  These reports provided recommendations to achieve 

successful STEM schools and guidelines for effectively monitoring those schools by the 

education policy makers and school district administrators.  The initial report produced by NRC 

(2011) identified three goals and six criteria for successful STEM schools, and the follow-up 

report (2013) considered a list of guidelines and indicators for school to monitor the progress of 
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effective STEM schools.  From those recommendations, several were selected to support the 

rationale for this study.  Recommendations were selected to frame this qualitative ethnographic 

case study.  The first was the third goal highlighting the importance of increasing STEM literacy 

for all students and Student STEM Outcomes as Criteria for Success (NRC, 2011).  The second, 

indicator five recommending proper STEM materials are being used, districts that curriculum is 

focused, rigorous, and organized to promote successful learning outcomes (NRC, 2013). These 

recommendations, as well as the continued need to expand the range of the types of research in 

STEM education, provided the rationale to use qualitative methods.  This qualitative 

ethnographic case study was an opportunity to gather information from the actions and words of 

a unique culture-sharing group that can highlight the importance of promoting authentic and 

purposeful STEM instruction and practices in national and local classrooms.  

This science classroom culture was a purposeful sample of two classes of advanced level 

students participating in an IB program taught by an individual science teacher.   The school was 

a high school in a larger urban school district. The teacher had more than ten years of experience 

that included a medical training background.   The qualitative methods of ethnography and case 

study were used to collect data.  These methods included descriptive classroom observations, a 

semi-structured interview, and two focus groups with the key informants.  Eleven visits were 

made to the classroom to conduct classroom observations.  A protocol developed from 

Spradley’s Descriptive Question Matrix (1989) was used.  The interview with the teacher was 

semi-structured and developed with open-ended questions to engage the adult key informant and 

then go through a series of questions related to her experiences as a science teacher (Seidman, 

2006).  The focus groups were guided by a protocol that included a series of questions to ask the 

young key informants about their perceptions about learning science in this classroom.   
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Once the data was collected, the field notes and the audio-taped conversations were 

transcribed into electronic text which were coded using a series of cycles (Saldaña, 2013).  The 

first cycle of coding incorporated the use of a CAQDAS called MAXQDA. During this first 

cycle of coding, words were taken directly from the electronic text and grouped with other words 

and phrases using initial and process coding.  These words and phrases were grouped 

accordingly if they appeared to represent a pattern in events or actions.  The second cycle of 

coding was done using the three protocols from the data collection methods.  As a result, 11 

categories emerged from the classroom observations; three categories emerged from the 

interview protocol, as well as three categories from the focus group protocol.  The emergence of 

three themes came from these 17 categories.  The three salient themes represented the effect of 

instructional strategies on the science classroom culture, and how the culture learned in the 

classroom.   

Three themes that emerged from the inductive analysis of the coded data from the 

classroom observations, the one-on-one interview with the adult key informant, and the focus 

groups with the young key informants were: 1.) Teacher Persona Plays Vital Role in Classroom 

Culture, 2.) Science Learning Occurs in Casual Environment Full of Distractions, and 3.) 

Physical Forms of Communication Play Key Role in Instructional Strategy.  These themes 

represented a culmination of the coding cycles, which started with the raw text from field notes 

and transcripts (interview and focus groups). 

The findings mirror the three themes.  The personality of the adult key informant, 

physical environment of the classroom, and daily distractions all contributed to how the science 

classroom culture functioned to learn science. The practices in this culture where influenced by 

factors such as limitations to classroom technology, use of cellular phones, and the constraints of 
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the daily schedule as well as an understanding of best STEM practices.  The adult key informant 

was enthusiastic about teaching science and was responsive to the needs of her young learners, 

both in regards to the science curriculum and their personal ambitions.  The students liked and 

respected the science teacher and this transcended into liking the science related content.  

Surprisingly, based on the findings, not all the students were necessarily pursuing STEM careers 

once they graduated from high school.  There were students who did not particularly like science 

as a career choice and more interested in other fields such as art and business.    

The implications and recommendations for the stakeholders of STEM education in public 

schools require a vision of sustainable programs that require cooperation between the education 

researchers and the practitioners.  The stakeholders were identified as federal and state 

governmental committees that act as the education policy makers, school administrators such as 

superintendents, curriculum development specialists, principals, department leaders, and the 

science teacher.  Before a program can be fully implemented, planning and coordinating must be 

done by all parties bringing their expertise and abilities to the partnership.  Design-based 

implementation research (DBIR) is an effective way to look at sustainable and successful STEM 

program development in the schools.  The use of DBIR brings the researcher together with the 

practitioner to design specific programs that meet the needs of the students in STEM courses.  

For example, the education policy makers have the ability to advocate and put into action the 

program, while the practitioner and the education researchers work closely to frame the project 

and set the guidelines for evaluation and assessment to support sustainable success. 
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APPENDIX A 

Letter of Intent to Conduct Study and Permission Granted by Principal 

 

Letter to Science Teacher 

Dear CCISD Science Teacher, 

I am writing you because I am familiar with your background and your teaching experience with 

CCISD.  I am also very interested in your role as a science teacher. 

I have been researching the history of science (philosophy, use of, scientific method, positivist, 

constructivist approach to science and science education).  I am going to use a classroom to 

explore the pedagogical interactions within the learning environment.  My goal is to continue 

this with my career to address praxis in the science classroom. 

  

I am proposing a qualitative ethnographic case study, to explore the culture of a science 

classroom.  I have four names of teachers with CCISD and you were one of them.   

I would like to share with you my intentions for the project: 

1.  I have to get it approved by CCISD and TAMUCC IRB.  I will be sending the paperwork 

to CCISD soon, because TAMUCC-IRB meets at the end of the month. 

2.  I ask and confirm a teacher for the fall (most likely rolling into early spring). 

3.  I interview the teacher.  Observe the class in action (single class-your choice).  One class for 

one period a week for almost 4 months.  I would be coming once a week for one class period for 

about 4 months. 

4.  I will conduct 1-2 focus group interviews with some of your students from the class.  The 

interviews will be 40 minutes each in which I will use a Socratic circle style to interact with the 
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group.  The location will be on the campus for the convenience of the students and the time will 

be arranged after the daily school hours to avoid any disruption to instruction. 

5.  You will be asked to sign a consent to participate in this study.  I will have consent and assent 

letters for the students to give to their parents to review and then sign.  They will return these 

forms to me.   

6.  All names including the school will be changed and the location will be "South Texas."  We 

can talk together and you can ask anything and request anything regarding access to your 

classroom. 

  

I will follow up with you in a couple days, and I do hope we can meet and see if this may be 

a possibility. 

  

Sincerely, 

Nicki Sohn 

 

 

Doctoral Student 

TAMUCC 

College of Education 

Curriculum and Instruction 

 

From: "Perez, Cissy" <Cissy.Perez@ccisd.us>  

To: Nicki Sohn nicki.sohn@sbcglobal.net 
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 Sent: Thursday, June 13, 2013 1:16 PM  

Subject: RE: Sohn_Qualitative Project Fall 2013  

 

Yes  

 

From: Nicki Sohn [mailto:nicki.sohn@sbcglobal.net]  

Sent: Thursday, June 13, 2013 12:48 PM To: ceperez@echalk.ccisd.us  

Subject: Sohn_Qualitative Project Fall 2013  

Hello Mrs. Perez,  

I am writing to you in regards to asking your permission to work with one of your teacher on 

your campus this coming fall. I am a doctoral student at TAMUCC and I am under the 

advisement of Dr. Griffith and Dr. Bhattacharya. I originally proposed to conduct a mixed 

methods study using a questionnaire, and I am still hoping to use the questionnaire, but that study 

is on hold right now. I am currently proposing to conduct a qualitative study in which I would 

use a science classroom for a case study.  

I am attaching the letter that I am using to communicate with teachers regarding this study.  

I am currently submitting my IRB proposal for the project with TAMUCC and it will be up for 

review June 28. I will not know if it is approved until July. But I would like to submit the 

required paperwork to CCISD in regards to research that is conducted with the schools. I have 

just completed the revisions to my consent and assent forms. And I would very much appreciate 

a meeting with you to allow you to review the materials and consider this study being done on 

your campus.  
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I am a science teacher and at one time I was a teacher with your school. I enjoyed my time there 

and have made lasting friendships with several science teachers. I look forward to your response.  

Sincerely,  

Nicki Sohn  
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APPENDIX B 

Internal Review Board Application and Approval 

Texas A&M University-Corpus Christi 

PROJECT TITLE: 

Qualitative ethnographic case study of High School Science Classroom 

 

PROJECT PURPOSE AND OBJECTIVE: 

Recent national initiatives in education have focused on improving access for young people in 

stem related careers.  Emphasis has been placed on instructional strategies and curriculum related 

to STEM for young learners K - 12.  The purpose of the qualitative ethnographic case study is to 

explore in-depth the culture of a science classroom in a South Texas high school.   

 

RESEARCH QUESTIONS: 

Three research questions guiding the study 

1.  How does the teacher implement science instruction strategy in the classroom? 

2.  In what ways are students engaged in the classroom? 

3.  How are science concepts communicated in the classroom? 

 

RESEARCH SUBJECTS: 

1. TARGET NUMBER OF KEY INFORMANTS 

One teacher (direct) key informant - A high school science teacher. 

Five or more direct student key informants - Students in the science class who would agree to 

two focus group interviews 
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Indirect key informants - Key informants who are not going to be approached for interviews, or 

direct data collection, but would be approached for consent/assent to a series of planned 

observations. In this study, those indirect key informants would be students and adults 

(cooperating teachers, paraprofessionals, special education providers, field-based and student 

teachers) in the selected classroom. If any of the indirect key informants do not offer 

consent/assent to observations then the researcher will not document anything associated with 

individuals that did not assent/consent to observations in the classroom.  The number of indirect 

key informants will be approximately 30, depending upon assent/parental consent. 

 

2.  LOCATION OF KEY INFORMANTS 

Two high schools will be included in the selection of the study site.  W.B. Ray High School will 

be the study site and Richard King High School will be the back-up site if attrition of the former 

site occurs during the study. Primary location for observations will be the science classroom in 

Corpus Christi Independent School District (see attached permission).  Location for other data 

collection processes such as one-on-one interviews and focus group interviews will be a 

mutually agreed to by the researcher and key informants and at an undisclosed location on the 

high school campus.  

 

3.  MANNER IN WHICH KEY INFORMANTS WILL BE IDENTIFIED FROM A LARGER 

POOL OF INDIVIDUALS 

First, the researcher will approach CCISD to seek permission (see attached) for the study to 

understand the culture of a science classroom.  
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Second, the researcher, with assistance from the Department of Curriculum and Instruction for 

CCISD will identify 3-4 potential science teachers for participation selection. 

 

Third, the researcher will send a solicitation email (see attached) to the potential 3-4 teacher key 

informants describing the nature of the study and expectations of the key informants. The 

researcher will provide the key informants with an option to either respond back in email or via 

phone call if the potential key informant is interested (see attached). 

 

Fourth, once a teacher key informant expresses interest, the researcher will meet the potential 

teacher key informant face-to-face at a mutually agreeable time and location. During that 

meeting the researcher will explain the study fully and then allow the key informant to ask any 

and all questions. If and only if the direct teacher key informant is satisfied with the answers, the 

researcher will invite the direct teacher key informant to sign a consent form. The key informant 

will be given a copy of the consent form. The consent forms will be signed by the researcher and 

a copy will be provided to the direct teacher key informants.  Direct teacher key informant will 

be informed that he/she can leave the study at any time without penalty. 

 

Fifth, if two or more potential teacher key informants agree then the researcher will select a key 

informant from the two candidates based on information provided during initial discussion 

pertaining to amount of professional experience and training.  If more than one potential direct 

teacher key informant volunteers, the researcher will retain the remaining prospective key 

informants as back-ups in case of attrition.   If no potential direct teacher key informant 
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volunteers, then the researcher will contact the district consultant for more names and repeat the 

process until the researcher has at least a single key informant. 

 

Sixth, once the direct teacher key informant is identified, the researcher will approach the 

teacher’s class of students for further solicitation of the indirect (classroom observations) and 

direct (focus group interviews) student/Adult key informants.  Indirect key informants will 

include the students and adults in the classroom of the teacher who agrees to participate. They 

are considered indirect key informants because qualitative research is a form of naturalistic 

inquiry and every person in a research environment is considered to play a role in the 

environment either directly or indirectly. The role of the indirect key informants would be to 

allow the researcher to document observations in which they might be involved. No recording or 

identifying information about the indirect key informant will ever be documented or publicly 

reported. 

 

The researcher will deliver a brief presentation to the students and the adults (special education 

teacher, cooperating teacher, paraprofessionals) who will be present in the direct key informant 

teacher's class and answer all questions. The direct teacher key informant will be absent during 

the presentation to avoid any perceived coercion from the teacher for the student/adult in the 

classroom to participate. During the presentation, the researcher will define direct/indirect 

participation and explain the research purpose and questions with an overview of the procedure 

of the qualitative ethnographic case study.   
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The researcher will explain that students will have the opportunity to be indirect and direct key 

informants.  If the student is interested in being a direct key informant then s/he will be invited to 

at least two focus group interviews. 

 

If the students are only interested in being indirect key informants, then they will be given only 

the parental consent/student assent forms for indirect student participation for classroom 

observations. 

If the students and the adults are not interested in any kind of participation in the research, the 

researcher will assure them that no information about them will be documented in any way. 

 

All contact with parents and students for the purpose of obtaining parental consent/student assent 

forms will be done by the researcher through phone call with parents and face-to-face meeting 

with students and as needed with parents (see attachments)   

 

The campus staff will not be involved in collecting consent and assent forms. Therefore, the 

campus staff will have no knowledge of which student have or do not have parental consent.  

The direct key informant teachers will also have no knowledge of which students have or do not 

have parental consent.   Only the researcher will have a list of people denoting who have and 

have not consented to the study which she will not share with the participating science teacher.   

The electronic list of information will be confidentially maintained by the researcher. 

 

At the end of the presentation about the study description the students will be offered an assent 

form, one for indirect participation in the observation(see attached) and one for direct 
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participation for the focus groups (see attached).  The students will also be give the parental 

consent forms to take home. Since all students in this study would be under the age of 18 years, 

students cannot be indirect/direct key informants without their parental consent. Students will get 

a chance to review the assent forms overnight and submit to the researcher, privately, the 

completed assent/parental consent forms. Therefore, the researcher will be the only person aware 

of assent and accompanying parental consent.  

The researcher will make sure that key informants know that they can exit the study at any time 

without penalty.  

4. INCLUSION AND EXCLUSION CRITERIA FOR THE KEY INFORMANTS  

DIRECT KEY INFORMANT: 

Inclusion criteria for the direct teacher key informant includes being a full time and employed 

high school science teacher with Corpus Christi Independent School District, hold a Texas 

science certification at the minimum in regards to professional ability, received professional 

acknowledgment and participated in continued professional development for appropriate use of 

science education strategies in instruction.  Such acknowledgment and continued education will 

include; certification with Advanced Placement and/or International Baccalaureate programs, 

pursuing or have pursued higher degrees, such as a Master's of Science and/or Education degree 

or higher, voluntary leadership in student lead competitions and clubs related to science and 

mathematics.  They may also be members of science education related societies that promote 

continued professional development.  This inclusion criteria will be verified during the initial 

participation/consent discussion. 

Students who are direct key informants in the classroom will be required to obtain parent consent 

and given student assent. The inclusion criteria included for direct student key informants will be 
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that they are 14 years or older and enrolled in the high school science course of the recruited 

teacher and attending class for credit.  Exemptions may be made for younger students who have 

accelerated academic ability.  The average minimum age of high school students tends to be no 

younger than 14 years old.  Only students who identify English as their primary language will 

participate in this study.  Parents of participating students will also identify English as their 

primary language. 

 

INDIRECT KEY INFORMANTS 

The adults that are indirect teacher key informants in the classroom will include cooperating 

teachers, special education teacher and support staff for special needs of students in the 

classroom.  They may/may not be present during the observations depending on 

roles/responsibilities.  All indirect adult key informants who will be present during observations 

will be asked to sign a consent form.   

Students who are indirect key informants in the classroom will be required to obtain parent 

consent and given student assent. The inclusion criteria included for indirect student key 

informants will be that they are 14 years or older and enrolled in the high school science course 

of the recruited teacher and attending class for credit.  Exemptions may be made for younger 

students who have accelerated academic ability.  The average minimum age of high school 

students tends to be no younger than 14 years old.  Only students who identify English as their 

primary language will participate in this study.  Parents of participating students will also 

identify English as their primary language. 

 

5.  MINIMUM AGE FOR THE KEY INFORMANTS 
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The direct and indirect adult key informants will be people over the age of 18 years. 

The direct/indirect student key informants will be a minimum of 14 years old.  Information 

regarding the exact age of the student will be asked by the researcher during the initial meeting 

and confirmed by the students on the assent forms and parents/guardians on the consent forms.   

 

6.  HOW KEY INFORMANTS WILL BE CONTACTED 

The researcher will use electronic mail initially to contact the potential direct teacher key 

informant.  Once a potential science teacher responds back to the researcher, the researcher will 

contact the key informant via a phone number provided by the potential key informant. After 

initial interest is confirmed the potential key informant and the researcher will meet face-to-face 

to discuss the study. The names of the science teachers will be provided by school 

administrators. 

 

Once the direct teacher key informant consents to the study, the researcher then will 

communicate face-to-face with the students and the adults in the classroom.  The study will be 

described and the researcher will answer any questions about the observations and focus group 

interviews.  Signed assent/parental consent forms for direct/indirect participation will be return 

signed/unsigned directly to the researcher.  

The researcher will communicate with the parents through phone call and face-to-face if 

requested in regards to any questions the parents might have about the study. The researcher will 

also make herself available to the indirect adult key informants through phone call and face-to-

face for any questions or concerns they might have about the study. 
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RESEARCH DESIGN, METHODS, & DATA COLLECTION PROCEDURES: 

This qualitative ethnographic case study will explore the culture of a science classroom in a 

South Texas high school.  The study will include data collected by the researcher from teacher 

interviews, multiple classroom observations for the one participating class, two focus group 

meetings with five or more students from the selected classroom, and associated documents, 

such as lesson plans.   

 

ADULT DIRECT KEY INFORMANT INTERVIEWS: 

Interviews will consist of meetings, at the location of the key informant's choice that includes 

semi-structured open-ended questions prepared by the researcher prior to the interview and 

follow up questions developed as the interview is in progress (see attached). Interviews will be 

audio taped and transcribed into a word processing program by the researcher.  There will be at 

least 3-4 interviews. 

 

CLASSROOM OBSERVATIONS 

There will be no more than 16 descriptive observations of class time, lasting no more than 60 

minutes.  The observations will be of lesson interaction between direct teacher-indirect key 

informants and indirect-indirect key informants.  The researcher intends to schedule at least one 

observation each week for a minimum of four months in one semester.  

 

The researcher will focus on the teacher's movement and interactions with the students.  If the 

teacher starts to move towards a student who has not assented or provided parental consent. The 

researcher will purposely not include the interaction between the direct teacher and indirect key 
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informants with the non-key informants.  A seating plan will be used by the researcher to 

identify consenting key informants. No identifiable information about the indirect key informants 

will be documented at any time. The seating plan would only be used so that the researcher can 

identify when to stop taking notes if the teacher approaches a student for whom the researcher 

does not have assent/parental consent.  

 

The researcher will take notes during and after the observation using Spradley's "Descriptive 

Observation Matrix" which includes descriptions of space, object, act, activity, event, time, goal 

and feeling (see attached).    

 

STUDENT FOCUS GROUP INTERVIEWS: 

The researcher will participate with a minimum of five direct key informants (students) in two 

focus group interviews.  The data collection from the focus group will be completed in a 

minimum of 40-minute time frame and the focus groups will occur on the high school campus at 

the time that will not interrupt instruction and a location undisclosed to non-participatory 

individuals.  Focus group interviews will be audio recorded.  The researcher will assign 

pseudonyms to key informants if they do not choose one.  Focus groups will be transcribed by 

the researcher. 

 

DOCUMENT COLLECTION 

Documents will be collected for analysis, such as teacher's lesson plans or teacher's study related 

journal.  The documents can be collected at the time of the interviews and/or observations.  

Documents will be analyzed using a thematic data analysis procedure.  Documents will contain 
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no identifiable information, because all identifiable information will be removed from the 

documents for analysis and storage. 

 

DATA STORAGE 

Research security and confidentiality: 

• The locked cabinet used by the researcher will be located at her office at TAMUCC. 

•Key informants will be given the opportunity to verify accuracy of transcripts, audio, and 

observation data, throughout the duration of data collection, analysis, and representation phases 

of the study.  

• Key informants will have the opportunity to affirm, clarify, expand or remove their input.  

• All paper copies from research, such as field notes will be shredded immediately after entered 

as electronic files.  Any documents that are not converted electronic files will be stored in a 

locked file cabinet. 

• Any electronic files will be accessible on a password computer and/or portable drive 

(researcher only access) by the researcher.  When not in use, the researcher will keep these 

devices securely locked in a filing cabinet. 

• No identifying information from data source will ever be published or presented under any 

circumstances. 

• Any data from electronic files created and stored on the computer will be transferred and stored 

using an appropriate flash drive with all video and maintained in a secured filing cabinet.   

• Upon completion of the study the data and materials will remain stored in the secured filing 

cabinet for a minimum of 3 years. 
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RISKS AND PROTECTION MEANS: 

Describe the Specific Risks and Protection Means for Human Subject Key informants. 

The risks to the key informants in the qualitative ethnographic case study are minimal and no 

greater than are normally encountered.  Key informants who experience any discomfort during 

the study are free to exit at any time from the study without any penalty.  One risk associated 

with the study is maintaining confidentiality. Consent/ Parental Consent/ Assent Forms will be 

stored in a secure space with the research data and maintained for a minimum of 3 years at which 

time the data will be shredded and disposed of or deleted from the hard drive of the researcher 

password accessible computer.   

The researcher will maintain confidentiality at all points during the study as it relates to the 

teachers and the students in the classroom.  

 

Confidentiality relates to the protection of research data and processes implemented for such 

protection. The researcher will ensure that no identifiable information about anyone associated 

with this study will be shared in any format in any space or time. Conventional practices of 

confidentiality include, using pseudonyms, codes, removing identifying information such as 

names, addresses, properly disposing of information when no longer of use, and limited access to 

identified data, and storing research data in password protected computers or encrypted files, and 

storing research records in secure locations such as spaces with limited access or in locked 

cabinets.  

 

MEASURES TO ENSURE CONFIDENTIALITY FOR THIS STUDY: 
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• The locked cabinet for storage of confidential material will be located at the researcher's office 

at TAMUCC. 

• An electronic master copy of the names with pseudonyms will be maintained on the researcher 

password accessible computer for research purpose only.  A master copy of the list will be kept 

in a locked cabinet. 

• All research data in route from research site to researcher office will be stored in password 

protected devices, such as laptop computer/portable drive.  Electronic files associated with the 

study will be encrypted in the researcher's laptop.  When not in use, the researcher will store 

laptop/portable drive in a locked filing cabinet. 

• Interviews will be conducted using the researcher's Sony digital audio-recording device.  Once 

the digital file is uploaded to the researcher's laptop, the audio files will be permanently deleted 

on the digital audio-recording device.  

•Identifiable information will immediately be removed from collected documents. 

• All paper based data will be stored in a locked and secure filing cabinets in the researcher's 

office. All electronic data will be transferred to and stored on a laptop/portable drive.  The 

portable drive will be stored with any other research related material in a locked filing cabinet in 

the researcher's office.   

•No identifying information about the key informants will ever be used in any format of 

presentation of research data.   

• For the purpose of member-checks, peer debriefing, and long-term nature of qualitative study, 

data will be kept until all methodological procedures are completed and electronic copies of the 

interviews will be re-listened for verification, clarification, and further analysis during the entire 

course of the study.   
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Data Sharing 

• Data will be shared with both Dr. Bryant Griffith, the chair of the dissertation committee and 

Dr. Lisa Wines, the research methodologist with the same standards of confidentiality. 

BENEFITS VS RISKS: 

There are no direct benefits for the key informants in the qualitative ethnographic case study 

have no direct benefit.   

The greater academic benefits include access for educators to valuable information provided by 

the key informants that may contribute to teaching methods in science instruction and outweigh 

the minimal risks for key informants. 

 

METHODS FOR OBTAINING INFORMED CONSENT FROM THE HUMAN 

SUBJECT KEY INFORMANTS:  

Key informant identification, selection and contact. 

Amongst the persons in the classroom, the direct key informants for this study will be the teacher 

of the classroom.  All other persons in the classroom (students and other adults such as special 

education teacher, paraprofessional, field-based and student teachers) will be considered indirect 

key informants because they are not expected to provide any information for the study through 

interviews, surveys, or documentation. They are considered indirect key informants because 

qualitative research is a form of naturalistic inquiry and every person in a research environment 

is considered to play a role in the environment either directly or indirectly.  

 

First, the researcher will approach CCISD to seek permission (see attached) for the study to 

understand the culture of a science classroom.  
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Second, the researcher, with assistance from the Department of Curriculum and Instruction for 

CCISD will identify 3-4 potential science teachers for participation selection. 

 

Third, the researcher will send a solicitation email (see attached) to the potential 3-4 teacher key 

informants describing the nature of the study and expectations of the key informants. The 

researcher will provide the key informants with an option to either respond back in email or via 

phone call if the potential key informant is interested (see attached). 

 

Fourth, once a teacher key informant expresses interest, the researcher will meet the potential 

teacher key informant face-to-face at a mutually agreeable time and location. During that 

meeting the researcher will explain the study fully and then allow the key informant to ask any 

and all questions. If and only if the direct teacher key informant is satisfied with the answers, the 

researcher will invite the direct teacher key informant to sign a consent form. The key informant 

will be given a copy of the consent form. The consent forms will be signed by the researcher and 

a copy will be provided to the direct teacher key informants.  Direct teacher key informant will 

be informed that he/she can leave the study at any time without penalty. 

 

Fifth, if two or more potential teacher key informants agree then the researcher will select a key 

informant from the two candidates based on information provided during initial discussion 

pertaining to amount of professional experience and training.  If more than one potential direct 

teacher key informant volunteers, the researcher will retain the remaining prospective key 

informants as back-ups in case of attrition.   If no potential direct teacher key informant 
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volunteers, then the researcher will contact the district consultant for more names and repeat the 

process until the researcher has at least a single key informant. 

 

Sixth, once the direct teacher key informant is identified, the researcher will approach the 

teacher’s class of students for further solicitation of the indirect (classroom observations) and 

direct (focus group interviews) student/Adult key informants.  Indirect key informants will 

include the students and adults in the classroom of the teacher who agrees to participate. They 

are considered indirect key informants because qualitative research is a form of naturalistic 

inquiry and every person in a research environment is considered to play a role in the 

environment either directly or indirectly. The role of the indirect key informants would be to 

allow the researcher to document observations in which they might be involved. No recording or 

identifying information about the indirect key informant will ever be documented or publicly 

reported. 

 

The researcher will deliver a brief presentation to the students and the adults (special education 

teacher, cooperating teacher, paraprofessionals) who will be present in the direct key informant 

teacher's class and answer all questions. The direct teacher key informant will be absent during 

the presentation to avoid any perceived coercion from the teacher for the student/adult in the 

classroom to participate. During the presentation, the researcher will define direct/indirect 

participation and explain the research purpose and questions with an overview of the procedure 

of the qualitative ethnographic case study.   
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The researcher will explain that students will have the opportunity to be indirect and direct key 

informants.  If the student is interested in being a direct key informant then s/he will be invited to 

at least two focus group interviews. 

 

If the students are only interested in being indirect key informants, then they will be given only 

the parental consent/student assent forms for indirect student participation for classroom 

observations. 

If the students and the adults are not interested in any kind of participation in the research, the 

researcher will assure them that no information about them will be documented in any way. 

 

All contact with parents and students for the purpose of obtaining parental consent/student assent 

forms will be done by the researcher through phone call with parents and face-to-face meeting 

with students and as needed with parents (see attachments)   

 

The campus staff will not be involved in collecting consent and assent forms. Therefore, the 

campus staff will have no knowledge of which student have or do not have parental consent.  

The direct key informant teachers will also have no knowledge of which students have or do not 

have parental consent.   Only the researcher will have a list of people denoting who have and 

have not consented to the study which she will not share with the participating science teacher.   

The electronic list of information will be confidentially maintained by the researcher. 

 

At the end of the presentation about the study description the students will be offered an assent 

form, one for indirect participation in the observation(see attached) and one for direct 
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participation for the focus groups (see attached).  The students will also be give the parental 

consent forms to take home. Since all students in this study would be under the age of 18 years, 

students cannot be indirect/direct key informants without their parental consent. Students will get 

a chance to review the assent forms overnight and submit to the researcher, privately, the 

completed assent/parental consent forms. Therefore, the researcher will be the only person aware 

of assent and accompanying parental consent.  

The researcher will make sure that key informants know that they can exit the study at any time 

without penalty. 

 

Lucinda Sohn is a doctoral student who has fulfilled academic requirements by completing 

courses in both quantitative and qualitative analysis, and she has completed CITI training.  

Dr Bryant Griffith is a full and tenured professor in Curriculum and instruction in the College of 

Education. He teaches the core doctoral courses in curriculum within the PhD program and he 

has completed the required CITI training 

 

Dr. Lisa Wines is an Associate Professor in Counseling and Educational Psychology who holds a 

Ph.D. in Counselor Education. She has specialized training as a District Guidance & Counseling 

Director and in Training and Supervision.   

EQUIPMENT AND LOCATIONS TO BE USED IN THE RESEARCH: 

Equipment: 

Audio equipment will be a Sony hand held recorder 

A password protected Lenovo laptop will be used to store, collect, and analyze data. 

Verbatim HD (portable drive) for storage of electronic data. 



268 


Storage of equipment: 

          1.  When not in use, all personal electronic devices to include the Sony hand held recorder 

and the drive for storing digital research files will be kept in a secure, locked cabinet in the 

researcher's office.  

          2.  The researcher will also use a paper-based note pad where she will record her notes 

related to the research.  This note pad will be securely stored in a locked filing cabinet in the 

researcher's office.  

          3.  The secure locked filing cabinet in the researcher's office will also contain any other 

confidential information such as teacher key informants' journals, researcher journal, lesson 

plans, etc.    

           4.  Equipment and secured research materials will be stored at TAMUCC at FC 236 in 

locked cabinet.        

Location selection: 

W.B. Ray High School and Richard King High School in Corpus Christi Independent School 

District are the choices for the location for the study.   
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IRB Letter of Conditional Approval to Conduct Research 

ERIN L. SHERMAN, MAcc, CRA, CIP, CPIA 

Research Compliance Officer 

Division of Research, Commercialization and Outreach 

6300 OCEAN DRIVE, UNIT 5844 

CORPUS CHRISTI, TEXAS 78412 

O 361.825.2497 • F 361.825.2755 

Protocol Number: 25-13 

Title: Influences towards a Career in the Field of Science 

Review Category: Full Board Review 

Expiration Date: July 13, 2014 

Approval determination was based on the following Code of Federal Regulations: 

Criteria for Approval has been met (45 CFR 46.111) - The criteria for approval listed in 45 CFR 

46.111 have been met (or if previously met, have not changed). 

(a) In order to approve research covered by this policy the IRB shall determine that all of the 

following requirements are satisfied: 

(1) Risks to subjects are minimized: (i) By using procedures which are consistent with sound 

research design and which do not unnecessarily expose subjects to risk, and (ii) whenever 

appropriate, by using procedures already being performed on the subjects for diagnostic or 

treatment purposes. 

(2) Risks to subjects are reasonable in relation to anticipated benefits, if any, to subjects, and the 

importance of the knowledge that may reasonably be expected to result. In evaluating risks and 
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benefits, the IRB should consider only those risks and benefits that may result from the research 

(as distinguished from risks and benefits of therapies subjects would receive even if not 

participating in the research). The IRB should not consider possible long-range effects of 

applying knowledge gained in the research (for example, the possible effects of the research on 

public policy) as among those research risks that fall within the purview of its responsibility. 

(3) Selection of subjects is equitable. In makingthis assessment the IRB should take into account 

the purposes of the research and the setting in which the research will be conducted and should 

be particularly cognizant of the special problems of research involving vulnerable populations, 

such as children, prisoners, pregnant women, mentally disabled persons, or economically or 

educationally disadvantaged persons. 

(4) Informed consent will be sought from each prospective subject or the subject's legally 

authorized representative, in accordance with, and to the extent required by §46.116. 

(5) Informed consent will be appropriately documented, in accordance with, and to the extent 

required by §46.117. 

Human Subjects Protection Program Institutional Review Board 

APPROVAL DATE: July 13, 2013 

TO: Ms. Lucinda (Nicki) Sohn 

CC: Dr. Bryant Griffith / Dr. Kakali Bhattacharya 

FROM: Office of Research Compliance 

Institutional Review Board 

SUBJECT: Initial Approval 

(6) When appropriate, the research plan makes adequate provision for monitoring the data 

collected to ensure the safety of subjects. 
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(7) When appropriate, there are adequate provisions to protect the privacy of subjects and to 

maintain the confidentiality of data. 

(b) When some or all of the subjects are likely to be vulnerable to coercion or undue influence, 

such as children, prisoners, pregnant women, mentally disabled persons, or economically or 

educationally disadvantaged persons, additional safeguards have been included in the study to 

protect the rights and welfare of these subjects. 

Provisions: 

Comments: 

This research project has been approved. As principal investigator, you assume the following 

responsibilities: 

1. Informed Consent: Information must be presented to enable persons to voluntarily decide 

whether or not to participate in the research project unless otherwise waived. 

2. Amendments: Changes to the protocol must be requested by submitting an Amendment 

Application to the Research Compliance Office for review. The Amendment must be approved 

by the IRB before being implemented. 

3. Continuing Review: The protocol must be renewed each year in order to continue with the 

research project. A Continuing Review Application, along with required documents must be 

submitted 45 days before the end of the approval period, to the Research Compliance Office. 

Failure to do so may result in processing delays and/or non-renewal. 

4. Completion Report: Upon completion of the research project (including data analysis and final 

written papers), a Completion Report must be submitted to the Research Compliance Office. 

5. Records Retention: Records must be retained for three years beyond the completion date of the 

study. 
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6. Adverse Events: Adverse events must be reported to the Research Compliance Office 

immediately. 
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APPENDIX C 

 

School District Application and Conditional Approval to Conduct Research 

School District Application 
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Conditional Approval to Conduct Research 
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APPENDIX D 

 

Informed Consent Form For Direct Participation of Teacher 

 

Qualitative ethnographic case study of High School Science Classroom 

 

Introduction 

The purpose of this form is to provide you information that may affect your decision as to 

whether or not you wish to participate in this research study.  This form will also be used to 

record your consent if you decide to be involved in this study. 

 

If you agree, you will be asked to participate in a research study.  This study will be an 

opportunity to identify and explore the culture of science instruction in South Texas high school 

classroom.  The research purpose and questions will focus on the culture of the science 

classroom.  You were selected because you are a science teacher meeting the following criteria: 

you hold a Texas science certification, participate in continued professional development in 

appropriate use of science education strategies in instruction, such as pursing higher degrees, 

training with College Board for Advance Placement in content and/or International 

Baccalaureate, and you have received acknowledgement for your work in the classroom. 

 

I, _______________________________________, give consent to be observed and interviewed 

as part of a doctoral dissertation by Lucinda N. Sohn (lucinda.sohn@tamucc.edu) chaired by Dr. 
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Bryant Griffith (361) 825-2446 and advised on methodology by Dr. Lisa A. Wines (361) 825-

2429 from the Department of Counseling and Psychology at Texas A&M University, Corpus 

Christi titled Qualitative ethnographic case study of High School Science Classroom. 

  

The following are my understandings of this study: 

 I understand that I agree to participate in three to four semi-structured open-ended interviews 

with the researcher at a location that is agreed upon by the both the researcher and myself. 

 I understand that I will be audio tapped during the interviews and I will have access to the 

audio files as well as the transcription of the interviews. 

 I understand that my class will be observed a minimum of one class period each week for a 

total of four months. 

 I understand that my students or I will not be approached directly by the researcher during 

the observations.  

 I understand that my participation is voluntary, and that the purpose of the study is for the 

researcher to explore the culture of a science classroom.  

 I understand that I will be allowed to remove any information from the interviews that I do 

not feel comfortable sharing for purpose of the research. 

 I understand that I will be asked to share relevant documents such as lesson plans, and 

personal reflections related to teaching. 

 I understand that I will not have access to the information regarding which adults/students in 

the classroom have/have not agreed to be indirect key informants in the study to protect their 

privacy. 
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 I understand that my records, behaviors, or any other identifiable information not related to 

the research purpose and questions will not be documented in any form.  

 I understand that I can stop taking part without giving any reason, and without penalty.   

 I can ask to have all information regarding me removed from the research records, or 

destroyed.  

 The data will be kept by the researcher and will be shared while maintaining confidentiality 

with advising methodologist, Dr. Lisa A. Wines. 

 The researcher will analyze the data and keep it for no longer than three years for educational 

and research purposes after the last date of data collection. 

 Campus administrators and the classroom teacher will not be aware which students in the 

classroom have permission to be observed.    

 

If I agree to be a key informant in this study, I will be asked to do the following: 

 Allow the researcher to manually record on her notebook my instruction during class. The 

focus will be on the strategies and engagement and not on my direct professional 

performance.  

 Allow the researcher to audio tape the interviews to be transcribed and analyzed replacing 

true names with pseudonym. 

 

No information about me will be shared with others, except if it is necessary to protect my 

welfare (for example, if I am injured and needed physician care) or if required by law.  I will be 

assigned a pseudonym, which will be used during observations to identify me as a direct key 

informant.  
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The researcher will answer any further questions about the research, now or during the course of 

the project.  

I understand that by my signature on this form, I agree to be part of the research of the classroom 

and understand that I will receive a signed copy of this consent form for my records. 

What are the risks involved in this study? 

The risks associated in this study are minimal, and are no greater than risks you ordinarily 

encounters in daily life.  Confidentiality will be maintained by using pseudonyms, removing any 

reference to true names and identity in the stored data.  All stored data and electronic devices 

will be stored in a locked cabinet at TAMUCC and available to the researcher and faculty 

advisors, Dr. Bryant Griffith and Dr. Lisa A. Wines.  

What are the possible benefits of this study? 

There are no direct benefits for the key informants in the qualitative ethnographic case study.  

The greater academic benefits include access for educators to valuable information provided by 

the key informants that may contribute to teaching methods in science instruction and outweigh 

the minimal risks for key informants.  

Do I have to participate? 

No.  Your participation is voluntary.  You may decide not to participate or to withdraw at any 

time without your current or future relations with Texas A&M University-Corpus Christi and 

Corpus Christi Independent School District being affected.   

  Who will know about my participation in this research study? 

This study is confidential and the key informants will create their own pseudonym for the 

purpose of confidentiality.  The records of this study will be kept private with the research 
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material in a locked cabinet and when the data is no longer needed for the study, it will be 

shredded for security.  No identifiers linking you to this study will be included in any sort of 

report that might be published.  Research records will be stored securely and only Lucinda N. 

Sohn with Dr. Bryant Griffith and Dr. Kakali Bhattacharya will have access to this data. 

Whom do I contact with questions about the research?  

If you have questions regarding this study, you may contact Lucinda N. Sohn, 361-825- 2453, 

lsohn@islander.tamucc.edu and/or Dr. Lisa A. Wines (361) 825-2429 from the Department of 

Educational Leadership & Curriculum and Instruction at Texas A&M University. 

Whom do I contact about my rights as a research key informant?   

This research study has been reviewed by the Research Compliance Office and/or the 

Institutional Review Board at Texas A&M University – Corpus Christi.  For research-related 

problems or questions regarding your rights as a research key informant, you can contact Erin 

Sherman, Research Compliance Officer, at (361)825-2497 or erin.sherman@tamucc.edu.  

Signature   

Please be sure you have read the above information, asked questions and received answers to 

your satisfaction.  You will be given a copy of the consent form for your records.  By signing 

this document, you certify you are 18 years of age or older. 

 

Signature of the Key informant: _____________________________   Date: ______________ 

 

Printed Name: ________________________________________________________________ 

 

Print Pseudonym (false name for research): ________________________________________       

mailto:lsohn@islander.tamucc.edu
mailto:erin.sherman@tamucc.edu
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Signature of Person Obtaining Permission: ________________________    Date: ________ 

 

Printe Name: _________________________________________________________________   

 

What do I do now? 

1. Please sign two copies. 

2. Keep one copy for your records 

3. Return your consent to the researcher. 
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APPENDIX E 

 

Informed Consent Form for Indirect Participation of Adult 

 

Qualitative ethnographic case study of High School Science Classroom 

Introduction 

The purpose of this form is to provide you information that may affect your decision as to 

whether or not you wish to participate in this research study.  This form will also be used to 

record your consent if you decide to be involved in this study. 

 

If you agree, you will be asked to participate in a research study.  This study will be an 

opportunity to identify and explore the culture of science instruction in South Texas high school 

classroom.  The research purpose and questions will focus on the culture of the science 

classroom.  You were selected because you are in the selected science classroom for this study.  

The school administrators and the classroom teacher have agreed to participate in this study.   

 

I, _______________________________________, give consent to be observed as part of a 

doctoral dissertation by Lucinda N. Sohn (lucinda.sohn@tamucc.edu) chaired by Dr. Bryant 

Griffith (361) 825-2446 and advised on methodology by Dr. Lisa A. Wines (361) 825-2429 from 

the Department of Counseling and Psychology at Texas A&M University, Corpus Christi titled 

Qualitative ethnographic case study  of High School Science Classroom. 

  

The following are my understandings of this study: 
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 I understand I will be observed in the classroom once a week for four months during the 

daily instruction. 

 I understand that I will not be approached directly by the researcher during the observations.  

 I understand that my records, behaviors, or any other identifiable information not related to 

the research purpose and questions will not be documented in any form.  

 I understand that my participation is voluntary.   

 I understand that the purpose of the study is for the researcher to explore the culture of a 

science classroom.  

 Because the focus of the observations for the study is on the culture of the science classroom, 

I understand that I am an indirect key informant, where the researcher will focus primarily on 

strategies and engagement in the lessons.  

 I understand that I can stop taking part without giving any reason, and without penalty.   

 I can ask to have all information regarding me removed from the research records, or 

destroyed.  

 The data will be kept by the researcher and will be shared while maintaining confidentiality 

with advising methodologist.  

 The researcher will analyze the data and keep it for no longer than three years for educational 

and research purposes after the last date of data collection. 

 There is no direct benefit for my participation in the project. 

 Campus administrators and the classroom teacher will not be aware of those in the classroom 

that have permission to be observed.   

 I can choose to discontinue being an indirect key informant without any penalty to me or 

jeopardizing any relationship between me and the teacher or campus administrators.  



283 


 

If I agree to be an indirect key informant in this study, I will be asked to do the following: 

 Allow the researcher to make observational notes on her notebook of me during class. The 

focus will be on the strategies and engagement and not on my direct professional 

performance.  

 

No information about me will be shared with others, except if it is necessary to protect my 

welfare (for example, if I am injured and needed physician care) or if required by law.  I will be 

assigned a code, which will be used during observations to identify me as an indirect key 

informant.  

 

The researcher will answer any further questions about the research, now or during the course of 

the study.  

What are the risks involved in this study? 

The risks associated in this study are minimal, and are no greater than risks you ordinarily 

encounter in daily life.  Confidentiality will be maintained by using pseudonyms, removing any 

reference to true names and identity in the stored data.  All stored data and electronic devices 

will be stored in a locked cabinet at TAMUCC and available to the researcher and faculty 

advisors, Dr. Bryant Griffith and Dr. Lisa A. Wines.  

What are the possible benefits of this study? 

There are no direct benefits for the key informants in the qualitative ethnographic case study.  

The greater academic benefits include access for educators to valuable information provided by 
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the key informants that may contribute to teaching methods in science instruction and outweigh 

the minimal risks for key informants.  

Do I have to participate? 

No.  Your participation is voluntary.  You may decide not to participate or to withdraw at any 

time without your current or future relations with Texas A&M University-Corpus Christi and 

Corpus Christi Independent School District being affected.   

  Who will know about my participation in this research study? 

This study is confidential and the key informants will create their own pseudonym for the 

purpose of confidentiality.  The records of this study will be kept private with the research 

material in a locked cabinet and when the data is no longer needed for the study, it will be 

shredded for security.  No identifiers linking you to this study will be included in any sort of 

report that might be published.  Research records will be stored securely and only Lucinda N. 

Sohn with Dr. Bryant Griffith and Dr. Lisa Wins will have access to this data. 

Whom do I contact with questions about the research?  

If you have questions regarding this study, you may contact Lucinda N. Sohn, 361-825- 2453, 

lsohn@islander.tamucc.edu and/or Dr. Lisa A. Wines (361) 825-2429 from the Department of 

Counseling and Educational Psychology at Texas A&M University. 

Whom do I contact about my rights as a research key informant?   

This research study has been reviewed by the Research Compliance Office and/or the 

Institutional Review Board at Texas A&M University – Corpus Christi.  For research-related 

problems or questions regarding your rights as a research key informant, you can contact Erin 

Sherman, Research Compliance Officer, at (361)825-2497 or erin.sherman@tamucc.edu.  

 

mailto:lsohn@islander.tamucc.edu
mailto:erin.sherman@tamucc.edu
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Please be sure you have read the above information, asked questions and received answers to 

your satisfaction.  You will be given a copy of the consent form for your records.  By signing 

this document, you certify you are 18 years of age or older. 

Signature of the Key informant: _______________________________Date: _____________ 

 

Printed Name: ________________________________________________________________ 

 

Printed Pseudonym (False name for research): _____________________________________ 

 

Signature of Person Obtaining Permission: ____________________    Date: _____________ 

 

Printed Name: ________________________________________________________________   

 

What do I do now? 

1. Please sign two copies. 

2. Keep one copy for your records 

3. Place a signed copy in the envelope provided to you and return your consent to the 

researcher. 
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APPENDIX F 

 

Assent Form For Direct Participation of Student 

 

Qualitative ethnographic case study of High School Science Classroom 

 

Introduction 

The purpose of this form is to provide you information that may affect your decision as to 

whether or not you wish to participate in this research study.  This form will be used to record 

your assent if you decide to be involved in this study. 

 

If you agree, you will be asked to participate in a research study.  This study will be an 

opportunity to identify and explore the culture of science instruction in South Texas high school 

classroom.  The research purpose and questions will focus on the culture of the science 

classroom.  You were selected because you are a student in the science classroom selected for 

this study.  The school administrators and the classroom teacher agreed to participate in this 

study.   

 

I, _______________________________________, give assent to participate in focus group 

interviews as part of a doctoral dissertation by Lucinda N. Sohn (lucinda.sohn@tamucc.edu) 

chaired by Dr. Bryant Griffith (361) 825-2446 and advised on methodology by Dr. Lisa A. 

Wines (361) 825- 2429 from the Department of Counseling and Educational Psychology at 
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Texas A&M University, Corpus Christi titled Qualitative ethnographic case study of High 

School Science Classroom. 

  

The following are my understandings of this study: 

 I understand that I agree to participate in two semi-structured focus group interviews with the 

researcher and a minimum of four other students from the class. 

 I understand the focus group interviews will be 40 minutes each and conducted at a location 

on campus this undisclosed for confidentiality to non-participating individuals. 

 I understand that I will be audio taped during the interview and I will have access to the 

audio files as well as the transcription of the interviews. 

 I understand that I will be allowed to remove any information from the interviews that I do 

not feel comfortable sharing for purpose of the research. 

 I understand that my participation is voluntary.   

 I understand that the purpose of the study is for the researcher to explore the culture of a 

science classroom.  

 I understand that I can stop taking part without giving any reason, and without penalty.   

 The data will be kept by the researcher and will be shared while maintaining confidentiality 

with advising methodologist.  

 The researcher will analyze the data and keep it for no longer than three years for educational 

and research purposes after the last date of data collection. 

 There is no direct benefit for my participation in the project. 

 Campus administrators and the classroom teacher will not be aware of those in the classroom 

that have permission to participate in the focus group interviews.   
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 I can choose to discontinue being a direct key informant without any penalty to me or 

jeopardizing any relationship between me and the teacher or campus administrators.  

 

If I agree to be a direct key informant in this study, I will be asked to do the following: 

 Allow the researcher to audio tape the interaction between key informants during the focus 

group interviews, ensuring to replace my true name will be replaced with a pseudonym in the 

transcripts. 

 

No information about me will be shared with others, except if it is necessary to protect my 

welfare (for example, if I am injured and needed physician care) or if required by law.  I will be 

create an original pseudonym or one will be assigned me by the researcher, which will be used 

during observations to identify me as a direct key informant.  

The researcher will answer any further questions about the research, now or during the course of 

the study.  

What are the risks involved in this study? 

The risks associated in this study are minimal, and are no greater than risks you ordinarily 

encounter in daily life.  Confidentiality will be maintained by using pseudonyms, removing any 

reference to true names and identity in the stored data.  All stored data and electronic devices 

will be stored in a locked cabinet at TAMUCC and available to the researcher and faculty 

advisors, Dr. Bryant Griffith and Dr. Lisa A. Wines.  

What are the possible benefits of this study? 

There are no direct benefits for the key informants in the qualitative ethnographic case study   

The greater academic benefits include access for educators to valuable information provided by 
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the key informants that may contribute to teaching methods in science instruction and outweigh 

the minimal risks for key informants.  

Do I have to participate? 

No.  Your participation is voluntary.  You may decide not to participate or to withdraw at any 

time without your current or future relations with Texas A&M University-Corpus Christi and 

Corpus Christi Independent School District being affected.   

  Who will know about my participation in this research study? 

This study is confidential and the key informants will create their own pseudonym for the 

purpose of confidentiality.  The records of this study will be kept private with the research 

material in a locked cabinet and when the data is no longer needed for the study, it will be 

shredded for security.  No identifiers linking you to this study will be included in any sort of 

report that might be published.  Research records will be stored securely and only Lucinda N. 

Sohn with Dr. Bryant Griffith and Dr. Lisa A. Wines will have access to this data. 

Whom do I contact with questions about the research?  

If you have questions regarding this study, you may contact Lucinda N. Sohn, 361-825- 2453, 

lsohn@islander.tamucc.edu and/or Dr. Lisa A. Wines (361) 825-2429 from the Department of 

Counseling and Educational Psychology at Texas A&M University. 

 

Whom do I contact about my rights as a research key informant?   

This research study has been reviewed by the Research Compliance Office and/or the 

Institutional Review Board at Texas A&M University – Corpus Christi.  For research-related 

problems or questions regarding your rights as a research key informant, you can contact Erin 

Sherman, Research Compliance Officer, at (361)825-2497 or erin.sherman@tamucc.edu.  

mailto:lsohn@islander.tamucc.edu
mailto:erin.sherman@tamucc.edu
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Please be sure you have read the above information, asked questions and received answers to 

your satisfaction.  You will be given a copy of the assent form for your records.  By signing this 

document, you assent to participate in this study and certify that you are 14 years of age or older. 

Signature of the Key informant: ____________________________    Date: ______________ 

 

Printed Name: ________________________________________________________________       

 

Signature of Person Obtaining Permission: _______________________    Date: __________ 

 

Printed Name: ________________________________________________________________   

 

Chosen for Focus Group: 

If you are chosen to participate in the focus group, you may be asked to participate in a smaller 

group member-check meeting, which is an opportunity to ask a couple of you to clarify or 

confirm comments made during the original focus group, or you will be asked to confirm the 

same information via email.   

 

I am asking you to provide your email address, and where you may be at this campus next fall, 

such as type of science course you will be continuing in or if you are a member of science club.  

If I have any questions, the opportunity to ask you questions would be very helpful.  Your follow 
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up during this member-check will be very helpful for me to share the valuable insight accurately 

in the findings from this study. 

Email address: ______________________________________________________________ 

If you are taking a science course next year, which one: ______________________________ 

Will you be a science club member next year?  I will be able to contact you via the teacher 

that sponsors the club: ______________ 
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APPENDIX G 

 

Assent Form For Indirect Participation of Student 

 

Qualitative ethnographic case study of High School Science Classroom 

 

Introduction 

The purpose of this form is to provide you information that may affect your decision as to 

whether or not you wish to participate in this research study.  This form will be used to record 

your assent if you decide to be involved in this study. 

 

If you agree, you will be asked to participate in a research study.  This study will be an 

opportunity to identify and explore the culture of science instruction in South Texas high school 

classroom.  The research purpose and questions will focus on the culture of the science 

classroom..  You were selected because you are a student in the science classroom selected for 

this study.  The school administrators and the classroom teacher agreed to participate in this 

study.   

 

I, _______________________________________, give consent to be observed as part of a 

doctoral dissertation by Lucinda N. Sohn (lucinda.sohn@tamucc.edu) chaired by Dr. Bryant 

Griffith (361) 825-2446 and advised on methodology by Dr. Lisa A. Wines (361) 825-2429 from 

the Department of Counseling and Educational Psychology at Texas A&M University, Corpus 

Christi titled Qualitative ethnographic case study of High School Science Classroom. 
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The following are my understandings of this study: 

 The researcher will observe your classroom once a week for four months.  The researcher 

will focus primarily on strategies and engagement in the lessons.  

 I understand that I will not be approached directly by the researcher during the observations.  

 I understand that my behaviors, or any other identifiable information not related to the 

research purpose and questions will not be documented in any form.  

 I understand that I will be asked to provide assent to participate in this study. 

 I understand that I can stop taking part without giving any reason, and without penalty.   

 I understand that my participation is voluntary.   

 I understand that the purpose of the study is for the researcher to explore the culture of a 

science classroom.  

 I can ask to have all information regarding me removed from the research records, or 

destroyed.  

 The data will be kept by the researcher and will be shared while maintaining confidentiality 

with advising methodologist.  

 The researcher will analyze the data and keep it for no longer than three years for educational 

and research purposes after the last date of data collection. 

 There is no direct benefit for my participation in the project. 

 Campus administrators and the classroom teacher will not be aware of those in the classroom 

that have permission to be observed.   

 I can choose to discontinue being an indirect key informant without any penalty to me or 

jeopardizing any relationship between me and the teacher or campus administrators.  
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If I agree to be an indirect key informant in this study, I will be asked to do the following: 

 Allow the researcher to make observational notes using her notebook when I am in class.  

The focus will be on the strategies and engagement and not on my direct academic 

performance.  

 

No information about me will be shared with others, except if it is necessary to protect my 

welfare (for example, if I am injured and needed physician care) or if required by law.  I will be 

assigned a pseudonym, which will be used during observations to identify me as an indirect key 

informant.  

The researcher will answer any further questions about the research, now or during the course of 

the study.  

What are the risks involved in this study? 

The risks associated in this study are minimal, and are no greater than risks you ordinarily 

encounter in daily life.  Confidentiality will be maintained by using pseudonyms, removing any 

reference to true names and identity in the stored data.  All stored data and electronic devices 

will be stored in a locked cabinet at TAMUCC and available to the researcher and faculty 

advisors, Dr. Bryant Griffith and Dr. Lisa A. Wines.  

What are the possible benefits of this study? 

There are no direct benefits for the key informants in the qualitative ethnographic case study.  

The greater academic benefits include access for educators to valuable information provided by 

the key informants that may contribute to teaching methods in science instruction and outweigh 

the minimal risks for key informants.  
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Do I have to participate? 

No.  Your participation is voluntary.  You may decide not to participate or to withdraw at any 

time without their current or future relations with Texas A&M University-Corpus Christi and 

Corpus Christi Independent School District being affected.   

  Who will know about my participation in this research study? 

This study is confidential and the key informants will create their own pseudonym for the 

purpose of confidentiality.  The records of this study will be kept private with the research 

material in a locked cabinet and when the data is no longer needed for the study, it will be 

shredded for security.  No identifiers linking you to this study will be included in any sort of 

report that might be published.  Research records will be stored securely and only Lucinda N. 

Sohn with Dr. Bryant Griffith and Dr. Lisa A. Wines will have access to this data. 

Whom do I contact with questions about the research?  

If you have questions regarding this study, you may contact Lucinda N. Sohn, 361-825- 2453, 

lsohn@islander.tamucc.edu and/or Dr. Lisa A. Wines (361) 825-2429 from the Department of 

Counseling and Educational Psychology at Texas A&M University. 

Whom do I contact about my rights as a research key informant?   

This research study has been reviewed by the Research Compliance Office and/or the 

Institutional Review Board at Texas A&M University – Corpus Christi.  For research-related 

problems or questions regarding your rights as a research key informant, you can contact Erin 

Sherman, Research Compliance Officer, at (361)825-2497 or erin.sherman@tamucc.edu.  

 

mailto:lsohn@islander.tamucc.edu
mailto:erin.sherman@tamucc.edu
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Please be sure you have read the above information, asked questions and received answers to 

your satisfaction.  You will be given a copy of the consent form for your records.  By signing 

this document, you assent to participate in this study and certify that you are 14 years of age or 

older. 

Signature of the Key informant: __________________________   Date: _________________ 

 

Printed Name: ________________________________________________________________  

 

Print a pseudonym (a false name for research): _____________________________________    

 

Signature of Person Obtaining Permission: _______________________    Date: __________ 

 

Printed Name: ________________________________________________________________ 

 

What do I do now? 

1. Please sign two copies. 

2. Keep one copy for your records 

3. Return your signed assent with your parent’s signed consent in the provided envelope to 

the researcher. 

 



297 


APPENDIX H 

 

Parent Informed Consent Form for Direct Participation of Students 

 

Qualitative Ethnographic Case Study of High School Science Classroom 

 

Introduction 

The purpose of this form is to provide you (as the parent of a prospective research study key 

informant) information that may affect your decision as to whether or not to let your child 

participate in this research study.  This form will be used to record your consent if you decide to 

let your child be involved in this study. 

 

If you agree, your child will be asked to participate in a research study.  This study will be an 

opportunity to identify and explore the culture of science instruction in a South Texas high 

school classroom.  The research purpose and questions will focus on the culture of the science 

classroom.  Your child was selected, because he/she is a student in the science classroom 

selected for this study.  The school administration and the classroom teacher have agreed to 

participate in this study.     

 

I, _______________________________________, give consent for my child to participate in a 

focus group as part of a doctoral dissertation by Lucinda N. Sohn (lucinda.sohn@tamucc.edu) 

chaired by Dr. Bryant Griffith (361) 825-2446 and advised on methodology by Dr. Lisa A. 

Wines (361) 825-2469 from the Department of Counseling and Educational Psychology at Texas 
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A&M University, Corpus Christi titled Qualitative ethnographic case study of High School 

Science Classroom. 

  

The following are my understandings of this study: 

 The researcher will guide no more than two focus group interviews related to the information 

based on the strategies and engagement in lessons from science class. 

 The focus groups will last for no more than 40 minutes each.  Focus groups will take place 

on campus at location that is undisclosed to non-key informants and will disrupt daily 

instruction. 

 I understand that my child’s participation is voluntary.   

 I understand that my child will be asked to provide assent to participate in this study. 

 I understand that my child can stop taking part without giving any reason, and without 

penalty.   

 I can ask to have all information regarding my child removed from the research records, or 

destroyed.  

 The data will be kept by the researcher and will be shared while maintaining confidentiality 

with advising methodologist, Dr. Lisa A. Wines. 

 The researcher will analyze the data and keep it for no longer than three years after the last 

date of data collection for educational and research purposes. 

 There is no direct benefit for my child participating in this study. 

 Campus administrators and the classroom teacher will not be aware of which students have 

permission to be observed.   
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 I can choose for my child to discontinue being an indirect key informant without any penalty 

to my child or jeopardizing any relationship between my child and the teacher or campus 

administrators.  

 

If I allow my child to be a key informant in this study, I will be asked to do the following: 

 Allow my child to be observed in his/her science classroom.  

No information about my child will be shared with others, except if it is necessary to protect my 

child’s welfare (for example, if my child were injured and needed physician care) or if required 

by law.  My child will be assigned a pseudonym, which will be used during observations to 

identify the child as an indirect key informant.  

The researcher will answer any further questions about the research, now or during the course of 

the project.  

What are the risks involved in this study? 

The risks associated in this study are minimal, and are no greater than risks your child ordinarily 

encounters in daily life.  Confidentiality will be maintained by using pseudonyms, removing any 

reference to true names and identity in the stored data.  All stored data and electronic devices 

will be stored in a locked cabinet at TAMUCC and available to the researcher and faculty 

advisors, Dr. Bryant Griffith and Dr. Lisa A. Wines.  

What are the possible benefits of this study? 

There are no direct benefits for the key informants in the qualitative ethnographic case study .  

The greater academic benefits include access for educators to valuable information provided by 

the key informants that may contribute to teaching methods in science instruction and outweigh 

the minimal risks for key informants.  
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Does my child have to participate? 

No.  Your child’s participation is voluntary.  Your child may decide not to participate or to 

withdraw at any time without their current or future relations with Texas A&M University-

Corpus Christi and Corpus Christi Independent School District being affected.   

  What if my child does not want to participate? 

In addition to your permission, your child must assent to participate in the study.  If your child 

does not want to participate, he/she will be excluded from the study without penalty.  If your 

child initially agrees to be in the study, he/she can withdraw at any point during the study 

without penalty.  

Whom do I contact with questions about the research?  

If you have questions regarding this study, you may contact Lucinda N. Sohn, 361-825- 2453, 

lsohn@islander.tamucc.edu and/or Dr. Lisa A. Wines (361) 825-2469 from the Department of 

Counseling and Educational Psychology at Texas A&M University. 

Whom do I contact about my child’s rights as a research key informant?   

This research study has been reviewed by the Research Compliance Office and/or the 

Institutional Review Board at Texas A&M University – Corpus Christi.  For research-related 

problems or questions regarding your rights as a research key informant, you can contact Erin 

Sherman, Research Compliance Officer, at (361)825-2497 or erin.sherman@tamucc.edu.  

 

Please be sure you have read the above information, asked questions and received answers to 

your satisfaction.  You will be given a copy of the consent form for your records.  By signing 

mailto:lsohn@islander.tamucc.edu
mailto:erin.sherman@tamucc.edu
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this document, you consent to allow your child who is 14 years or older to participate in this 

study. 

Signature of Parent/Guardian: _______________________________    Date: _____________ 

 

Printed Name: ________________________________________________________________       

 

PrintedName of Child:  _________________________________________________________   

 

Signature of Person Obtaining Permission: _______________________    Date: __________ 

 

Printed Name: ________________________________________________________________   

 

What do I do now? 

1. Please sign two copies. 

2. Keep one copy for your records 

3. Place a signed copy in the envelope provided to you and return your consent with 

your child’s signed assent to the researcher. 
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APPENDIX I 

 

Parent Informed Consent Form For Indirect Participation of Students 

 

Qualitative ethnographic case study of High School Science Classroom 

 

Introduction 

The purpose of this form is to provide you (as the parent of a prospective research study key 

informant) information that may affect your decision as to whether or not to let your child 

participate in this research study.  This form will be used to record your consent if you decide to 

let your child be involved in this study. 

 

If you agree, your child will be asked to participate in a research study.  This study will be an 

opportunity to identify and explore the culture of science instruction in a South Texas high 

school classroom.  The research purpose and questions will focus on the culture of the science 

classroom.  Your child was selected, because he/she is a student in the science classroom 

selected for this study.  The school administration and the classroom teacher have agreed to 

participate in this study.     

 

I, _______________________________________, give consent for my child to be observed as 

part of a doctoral dissertation by Lucinda N. Sohn (lucinda.sohn@tamucc.edu) chaired by Dr. 

Bryant Griffith (361) 825-2446 and advised on methodology by Dr. Lisa A. Wines (361) 825-

2429 from the Department of Counseling and Educational Psychology at Texas A&M 
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University, Corpus Christi titled Qualitative ethnographic case study of High School Science 

Classroom. 

  

The following are my understandings of this study: 

 The researcher will observe your child’s classroom once a week for four months.  The 

researcher will focus primarily on strategies and engagement in the lessons.  

 I understand that my child will not be approached directly by the researcher during the 

observations.  

 I understand that my child’s behaviors, or any other identifiable information not related to the 

research purpose and questions will not be documented in any form.  

 I understand that my child’s participation is voluntary.   

 I understand that the purpose of the study is for the researcher to explore the culture of a 

science classroom.  

 I understand that my child can stop taking part without giving any reason, and without 

penalty.   

 I can ask to have all information regarding my child removed from the research records, or 

destroyed.  

 The data will be kept by the researcher and will be shared while maintaining confidentiality 

with advising methodologist, Dr. Lisa A. Wines. 

 The researcher will analyze the data and keep it for no longer than three years after the last 

date of data collection for educational and research purposes. 

 There is no direct benefit for my child participating in this study. 
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 Campus administrators and the classroom teacher will not be aware of which students have 

permission to be observed.   

 I can choose for my child to discontinue being an indirect key informant without any penalty 

to my child or jeopardizing any relationship between my child and the teacher or campus 

administrators.  

 

If I allow my child to be a key informant in this study, I will be asked to do the following: 

 Allow my child to be observed in his/her science classroom.  

 

No information about my child will be shared with others, except if it is necessary to protect my 

child’s welfare (for example, if my child were injured and needed physician care) or if required 

by law.  My child will be assigned a pseudonym, which will be used during observations to 

identify the child as an indirect key informant.  

The researcher will answer any further questions about the research, now or during the course of 

the project.  

 

What are the risks involved in this study? 

The risks associated in this study are minimal, and are no greater than risks your child ordinarily 

encounters in daily life.  Confidentiality will be maintained by using pseudonyms, removing any 

reference to true names and identity in the stored data.  All stored data and electronic devices 

will be stored in a locked cabinet at TAMUCC and available to the researcher and faculty 

advisors, Dr. Bryant Griffith and Dr. Lisa A. Wines.  
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What are the possible benefits of this study? 

There are no direct benefits for the key informants in the qualitative ethnographic case study.  

The greater academic benefits include access for educators to valuable information provided by 

the key informants that may contribute to teaching methods in science instruction and outweigh 

the minimal risks for key informants.  

Does my child have to participate? 

No.  Your child’s participation is voluntary.  Your child may decide not to participate or to 

withdraw at any time without their current or future relations with Texas A&M University-

Corpus Christi and Corpus Christi Independent School District being affected.   

What if my child does not want to participate? 

In addition to your permission, your child must assent to participate in the study.  If your child 

does not want to participate, he/she will be excluded from the study without penalty.  If your 

child initially agrees to be in the study, he/she can withdraw at any point during the study 

without penalty.  

Whom do I contact with questions about the research?  

If you have questions regarding this study, you may contact Lucinda N. Sohn, 361-825- 2453, 

lsohn@islander.tamucc.edu and/or Dr. Lisa A. Wines (361) 825-2429 from the Department of 

Counseling and Educational Psychology at Texas A&M University. 

Whom do I contact about my child’s rights as a research key informant?   

This research study has been reviewed by the Research Compliance Office and/or the 

Institutional Review Board at Texas A&M University – Corpus Christi.  For research-related 

problems or questions regarding your rights as a research key informant, you can contact Erin 

Sherman, Research Compliance Officer, at (361)825-2497 or erin.sherman@tamucc.edu.  

mailto:lsohn@islander.tamucc.edu
mailto:erin.sherman@tamucc.edu
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Please be sure you have read the above information, asked questions and received answers to 

your satisfaction.  You will be given a copy of the consent form for your records.  By signing 

this document, you consent to allow your child who is 14 years or older to participate in this 

study. 

Signature of Parent/Guardian: ______________________________    Date: ______________ 

 

Printed Name: ________________________________________________________________       

 

Printed Name of Child:  ________________________________________________________   

 

Signature of Person Obtaining Permission: _______________________    Date: __________ 

 

Printed Name: ________________________________________________________________   

 

What do I do now? 

1. Please sign two copies. 

2. Keep one copy for your records 

3. Place a signed copy in the envelope provided to you and return your consent with your 

child’s signed assent to the researcher. 
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APPENDIX J 

 

Observation Protocol 

 

Qualitative Ethnographic Case Study of a High School Science Classroom  

 

A descriptive question matrix developed by Spradley (1990), using specific social 

constructs act as a guide for collecting data from classroom observations.  Any of the 

combinations of social constructs from Spradley’s Matrix provided as a chart on the 

following page can be used dynamically for descriptive observation notes (Spradley, 1990).  

The combinations of social constructs listed below will inform the notes from the classroom 

observations.  These two combinations of social constructs are most directly related to the 

research questions, which are 1.  How does the teacher implement science instruction 

strategy in the classroom?  2.  In what ways are students engaged in the classroom?  3.  How 

are science concepts communicated in the classroom? 

1. Space and Object: Where are objects located? (Classroom furniture, technology, teacher 

desk, reference materials, etc.) 

2. Actor and Activity:  How are actors involved in the activity? (Teacher and students acting 

during the activity, such as a lecture or laboratory investigation.) 

3. Actor and Space: Where do actors place themselves? (Teacher, students during lecture, 

investigations, discussions, independent work, group work, etc.) 

4. Activity and Space: What are all the places activities occur? (discussions, lectures, group 

work, laboratory investigations, and independent work) 
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5. Time and Activity: How do activities fall into time periods? (Time spent during student 

and teacher centered instruction, time for facilitation, time for independent/cooperative 

investigation and inquiry). 
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APPENDIX K 

SPRADLEY’S MATRIX 
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APPENDIX L 

 

Interview Protocol 

 

Qualitative Ethnographic Case Study of a High School Science Classroom  

 

The following are the interview questions guided by the research questions of this study, 

which are 1.) How do the teacher’s instructional strategies inform authentic learning in the 

science classroom? and 2.) How do the students perceive authentic learning in the science 

classroom? 

  

1. What science education did you receive prior to teaching? 

2. How did you learn your instructional practices that you use in science education? 

3. What are your memories of how you were taught science education? In elementary 

school? In Secondary, such as middle school and high school? High education? 

4. How did your education you received impact your instructional practices? 

5. How do you perceive your role as science educator? 

6. Can you think of examples in your teaching that demonstrate how you view your role and 

responsibility to teaching science education? 

7. How do you know when the way you teach transfers into learning?   

8. Describe instructional practices that you use in the classroom that you perceive to be 

most successful in the transfer of knowledge to the learners? 
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APPENDIX M 

 

Focus Group Protocol 

 

Qualitative Ethnographic Case Study of a High School Science Classroom  

 

 The researcher talk with the students, asking them questions to begin a managed 

discussion in which the questions are being answered by the students.  The researcher will 

employ the Socratic Circle strategy in order to encourage the students to engage in a rich 

discussion about their experiences.  The following prompts will be used in the focus group 

interview, guided by the research questions of this study, which are 1.) How do the teacher’s 

instructional strategies inform authentic learning in the science classroom? 

2.) How do the students perceive authentic learning in the science classroom? 

1. What does authentic learning mean to you?  

2. How do you learn authentically? 

3. How do you learn in this science class? 

4. How do you monitor your progress in learning science? 

5. How do you perceive your optimum learning environment in the science classroom?  

For example, what is in your environment when you are learning, studying, etc. that 

improves your performance? 

6. What do you like best about science in this classroom? 

7. What do you like least about science in this classroom? 
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