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ABSTRACT 

 Three middle school earth science classes, with 87 students, were the focus study 

on the effect of incorporating cooperative learning structures within traditional teacher-

centered instruction.  Of particular interest were the effects of cooperative learning 

structures on student engagement, attitudes towards Science 8 class, and understanding of 

middle school earth science concepts.  In addition, teacher pedagogy and attitude towards 

teaching middle school earth science were monitored.  Two non-treatment units utilizing 

traditional “lecture-lab” teacher-centered instruction were compared to two treatment 

units which incorporated three cooperative learning structures: Think-Pair-Share, Gallery 

Walk, and Jigsaw.  Results indicated a slight improvement in student engagement, though 

a more dramatic increase in peer interactions.  In addition, student’s and teacher’s attitude 

toward Science 8 increased.  Results did not indicate improvement in students 

understanding of middle school earth science concepts.  However, cooperative learning 

structures were found to be an effective and meaningful way to provide opportunities for 

students to develop positive peer relationships.  These relationships ultimately led to a 

student-centered classroom.
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INTRODUCTION AND BACKGROUND 

 For the past 16 years, I have taught 8th grade earth science at Two Harbors High 

School in Two Harbors, Minnesota.  My traditional instructional methodology would best 

be described as a “lecture-lab”, teacher-centered, direct instructional style.  I have been 

called a “dynamic” speaker, and observers to my classroom comment on how engaged 

my students appear to be.  Many students even seem to retain a high proportion of the 

content and test well (at least in the short term).  However, over the course of each school 

year, 8th grade student engagement and participation consistently seem to wane, 

assessment scores drop, and complaints about “taking notes” increase.  It was my belief 

that my 8th grade students had become “accustomed” to my style and no longer felt they 

played a part in their own learning.  Therefore, a new approach, which actively engaged 

students in the learning process, was needed.  It is for this reason I chose to pursue a 

study on cooperative learning. 

 For my action research (AR) project, I investigated the application of cooperative 

learning structures within my current style of teaching.  Cooperative learning is an 

instructional method in which students work in small groups of varying sizes to 

accomplish a common learning goal under the guidance of a teacher (Lin, 2006).  As 

educators, we often feel the pressures of “getting through the curriculum” due to state and 

local standards.  Although this is a worthy cause, it becomes so only through teaching 

with understanding and appreciation.  Letting students interact with one another 

empowers them to understand and appreciate the curriculum presented.  Therefore, it is 
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through student interaction and discourse of different ideas that students construct 

meaning, stay engaged, and in turn, find purpose in what they are learning. 

 Recently, our school implemented a new program with our 8th grade students 

called Building Assets Reducing Risks (BARR).  This multifaceted school-based 

program is designed to encourage students to make healthy behavior choices and achieve 

academic success using a set of various strategies.  In addition, the BARR program helps 

promote positive relationships among students and between students and teachers.  

Cooperative learning is largely dependent on social interactions.  Therefore, the 

implementation of cooperative learning structures in my classroom provided an 

opportunity for students to enhance their learning through social skills development, a 

major goal of the BARR program.  Since the success of the BARR program is important 

to our school, the results of this study will be shared with our BARR team which 

includes: myself, the 8th grade Math, English, Social Studies teachers, middle school 

counselor, assistant principal, and principal.  

 As stated earlier, the purpose of this study was to investigate the application of 

cooperative learning strategies within my current style of teaching.  My primary research 

question was “How would the incorporation of cooperative learning structures within my 

traditional instruction impact students in my Science 8 classes?"  To measure this 

“general” question, I have developed the following four measurable sub-questions: 

 What are the effects of cooperative-learning structures on student engagement in 

Science 8 class? 
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 What are the effects of cooperative-learning structures on students’ attitudes 

towards Science 8 class? 

 What are the effects of cooperative learning structures on students' understanding 

of middle school earth science concepts? 

 What are the effects of cooperative learning structures on my pedagogy and 

attitude towards teaching middle school earth science? 

 In order to determine the answers to these questions, a general overview of the 

literature including previous Master of Science in Science Education (MSSE) capstone 

projects, general articles, and scholarly journal articles provided an initial plan for data 

collection.  These methods included pre-tests and post-tests, student interviews, pre/post-

surveys, observations by colleagues, and teacher journals.  All of which would be equally 

administered during non-treatment and treatment units to provide a comparison.  

Altogether, the data collected and analyzed will assist in determining the impact on 

students by incorporating cooperative learning techniques within my traditional 

instruction method in my Science 8 classes.  A detailed description of these methods will 

be highlighted as researched in various reviewed literature. 

  CONCEPTUAL FRAMEWORK 

 Adolescents are highly motivated by positive adult relationships and peer 

acceptance, so it is important for teachers to provide classroom opportunities for students 

to work together and develop respectful relationships with each other (Ryan & Patrick, 

2001).  These peer relationships are the cornerstone for developing social and academic 

achievement.  In addition to the BARR program at our school, various pedagogy 
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techniques within the classroom could also be utilized to promote positive peer student 

relationships.  Therefore, cooperative learning was an effective method to provide 

opportunities for positive peer relationships by setting clear expectations for work and 

behavior, whereby students are given responsibilities to carry out decision-making tasks, 

and then given opportunities to develop a sense of trust between students and the teacher.   

Cooperative learning is a form of small group instruction where students work in 

a social setting to solve problems and master academic content (Slavin, 1991). Thus, 

cooperative group work provides an ideal setting for adolescents to interact with one 

another.  Collaborative structures help students to work on common goals and 

meaningful tasks in the framework of a shared experience that contributes to positive 

social development (Hicks, 1997).  Since students often relish the opportunity to engage 

in social connections with their peers, cooperative learning motivates students to 

complete learning tasks.  Therefore, adolescents benefit socially and emotionally from 

cooperative learning experiences (Ryan & Patrick, 2001).   

The work of Lev Vygotsky (1896-1934) provides a sound theoretical foundation 

for investigating the rationale underlying cooperative learning.  Vygotsky’s Social 

Development Theory argues that social interaction precedes development.  Therefore, 

consciousness and cognition are the end products of socialization and social behavior.  

One of his major themes is the Zone of Proximal Development (ZPD).  The ZPD is the 

distance between a student’s ability to perform a task with assistance from an adult and/or 

with peer collaboration and the student’s ability to solve the problem independently.  It is 

within the ZPD that Vygotsky believed learning occurred (“Learning Theories,” n.d.). 
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 Vygotsky's theme of the ZPD can easily by integrated with the instructional 

strategy of cooperative learning (Doolittle, 1997).  The ZPD provides a conceptual basis 

for explaining the five basic tenets of cooperative learning: positive interdependence, 

face-to-face promotive interaction, individual and group accountability, interpersonal and 

small-group skills, and group processing (Doolittle, 1997; Johnson & Johnson, 1994).  In 

addition to providing a theoretical foundation for these five basic tenants of cooperative 

learning, Doolittle explains that Vygotsky’s theory provides a series of recommendations 

to effectively use cooperative learning.  These recommendations include: 

 Incorporate whole and authentic activities in teaching approach. 

 Create a “need” for what is to be learned. 

 Create classroom exercises that require social interaction (peers, teachers, etc.) 

 Encourage self-talk; an efficient and common way to organize material, problem 

solve, etc. 

 Provide opportunities for verbal interactions. 

 Monitor student progress to insure each student is being sufficiently challenged 

and to determine that each student is learning the intended material. 

 Lead a student to new knowledge and understanding. 

 Use instructional scaffolding by continually challenging them to the point they 

seek outside assistance.  

 Provide opportunities for students to demonstrate learning independent of others. 

 Construct activities that are designed to stimulate both behavioral changes and 

cognitive/metacognitive changes (Doolittle, 1997, p. 92).  
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 The recommendations listed above can be applied to many cooperative learning 

activities, in a variety of learning domains, and in virtually any classroom.   More 

importantly, when selecting cooperative learning strategies, these suggestions should 

provide a series of guidelines for constructing and/or evaluating meaningful and 

significant activities.  Whether cooperative learning strategies are chosen based on the 

work of Spencer Kagen, Robert Slavin, David and Roger Johnson, or another researcher, 

all cooperative learning methods share the idea that students work together to learn and 

are responsible for one another’s learning as well as their own (Slavin, 1991).  However, 

it is important to remember that the teacher not only acts as a designer, preparing 

cooperative learning activities and enabling students, but also as a facilitator, walking 

around to groups and assisting those who need help (Kose, Sahin, Ergun, & Gezer, 2010). 

 A major challenge for this project was to plan and prepare the classroom and 

students for cooperative learning.  For example, determining group size and composition 

was very important.  In a study done by Ciani, Summers, Easter, and Sheldon (2008), 

self-determination theory was used as a framework to examine the relationship between 

student-choice forming group membership and student motivation within classrooms that 

use collaborative learning as an instructional tool.  Data was collected from over 500 

students across seven classrooms from a large university in the Midwestern United 

States.  In three of the seven classrooms, students were allowed to choose with whom 

they worked.  However, in the remaining four classes, the professor formed the groups.  

Numerous student measures were used including the Intrinsic Motivation Inventory (to 
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measure interest and enjoyment) and the Group Work Attitudes Questionnaire which 

assessed student perceptions of peer relations as a function of group work. 

 Results from the research article support the hypothesis that “who” chooses the 

members of collaborative learning groups (i.e., the teacher or the students) may affect 

student intra- and interpersonal experiences in the classroom.  Researchers found that 

students reported significantly less intrinsic motivation and classroom community in 

classes when the professor assigned students to collaborative learning groups (Ciani, 

Summers, Easter, & Sheldon, 2008).  As indicated earlier, the previous study was 

conducted with college age students.  However, this action research focused on 8th grade 

middle school students. 

 In addition to self-selection, there are several options for grouping students which 

may be better suited for middle school students.  These include: choosing groups by 

random, grouping by similar ability or mixed ability, or using a systematic method such 

as combinations of learning style types or manufacturing groups that we think will 

produce optimal results.  These alternative options will each produce dramatically 

different outcomes (Shindler, 2009).  For example, mixed ability grouping by the teacher 

has the advantage of placing higher ability students in the position to be experts and 

teachers, whereas lower ability students get the benefits of having tutors.  In contrast, this 

grouping can lead to lower ability students feeling continually in need of assistance rather 

than experiencing the role of leader or expert relative to others.  Most importantly 

Shindler (2009) states, “However, when making choices here, consider how our choices 

work to promote the social frame: When you (students) demonstrate responsibility, you 
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will be given freedom” (p. 210).  According to Johnson and Johnson (1988), “Therefore, 

for a variety of reasons, heterogeneous groups tend to be more powerful than extreme 

homogeneity.  A lot of the power for learning in cooperative groups comes from the need 

for discussion, explanation, justification, and shared resolution on the material being 

learned” (p. 35).  With this in mind, Kagan’s (1989) model of one high, one low, and two 

middle achievers is the example of a pre-selected group which was used in this research. 

 Another concern with this research was a way to determine student engagement 

by measuring student interactions and participation during cooperative learning.  In one 

study, the use of cooperative learning to make the schools more interactive was 

researched in secondary schools.  The intervention group included 259 pupils aged 12–14 

years in nine secondary schools and were taught by 12 self-selected teachers.  

Comparison pupils (n=385) came from both intervention and comparison schools 

(Topping, Thurston, Tolmie, Christie, Murray, & Karagiannidou, 2011).  It is important 

to note that the results of this study indicated cooperative learning in science was not 

effective.  As the authors stated, “In the promotion of attainment, the collaborative 

learning strategies in this study proved no more effective than methods already employed 

by the teachers in the comparison classes” (Topping et al., 2011, p. 102).  Although the 

results were not favorable to cooperative learning, one particular data collection method 

stood out. 

 Observational data was taken by outside observers to measure the nature and role 

of student interactions in group and class learning contexts.  Aspects of the language 

students used were classified under two headings: collaborative and tutoring.  Codes were 
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assigned for each category.  For example, collaborative codes assessed the co-

construction of learning and were divided into eight categories including: proposition of 

idea or action, disagreement, explanation, reference back/continuation, resolution or 

compromise, and continuation of themes by a student replicating, extending, or building 

upon previous statement of another.  Two tutoring codes (instruction and question) 

assessed to what extent learning was led and managed by one of the members of the 

group (Topping et al., 2011, p. 99).  

 Six students were randomly identified from a class list.  Observations were based 

on a 40-second window: 12 seconds to focus in, 16 to observe, 12 to record.  According 

to the study, the first pre-selected student was observed and recorded during eight 

successive windows.  The second student observed similarly was of the opposite gender. 

Then the third student was observed and so on.  Scores were the total observed behavior 

in each category (min = 0, max = 8).  The same six students were observed during the 

second observation session, which took place during one of the cooperative learning 

science lessons which was part of the intervention.  Multiple codes were used where 

appropriate for all dialogue portions falling within the same observation period.  For 

example, if the student gave an instruction and then asked an open-ended question, both 

were recorded (Topping et al., 2011, p. 100).  

 This method of data collection provided the basis for my use of outside observers 

to reduce personal bias I might have had through my own observations.  Although I had 

proposed observation as a way to measure student involvement in cooperative learning 

activities, I was unsure what observations to note and how to assess them.  This study 
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outlined a way to collect observational data with outside observers.  The final Time-On-

Task Log- Short Form (Appendix A) and Time-On-Task Log- Expanded Form 

(Appendix B) were designed with this study in mind.  These instruments were used 

during non-treatment and treatment units to provide a baseline comparison. 

   In 1994, Thomas Lord conducted a study to see if experienced biology teachers 

would find the cooperative learning approach beneficial in their teaching.  Fifteen Life 

Science teachers from different secondary schools in Pennsylvania, most of whom held 

master's degrees in biology and had been teaching more than a decade, produced a series 

of biology lessons using cooperative learning techniques to see if the strategy could 

enhance student knowledge and improve teacher attitudes and opinions about Life 

Science teaching.  The teachers participated in a three-day workshop to learn how to 

construct cooperative learning-based lessons.  Each participant was given a blank 

videotape to record their lessons with their students and was told to bring four or five of 

their most successful lessons to share with other participants when the group reassembled 

in the spring.  To find out if any attitudinal changes in teaching Life Science had resulted 

from the project, the participants were given a questionnaire designed to measure beliefs 

and attitudes of Life Science teachers (Lord, 1994). 

 Two outcomes from this research provided valuable insight for measuring my 

own motivation and use of pedagogy.  Before the implementing cooperative learning 

lessons, about 50% of the teachers had stated that computer simulations and videodisc 

programs should be used in place of labs whenever possible.  After witnessing the 

effectiveness of cooperative student groupings in laboratory investigations, only 20% of 
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the teachers agreed with this same statement (Lord, 1994).  Another significant change in 

attitude regarding content was evident in the survey results.  At the start of the project, 

60% of the teachers felt that teaching Life Science content was more important than 

affecting students' attitudes toward science.  By the end, less than 20% of the teachers felt 

that way (Lord, 1994).  This study highlighted the need to develop a similar survey to 

document my own change in motivation and attitude towards a different pedagogy.    

 Cooperative learning structures are an effective tool for providing opportunities 

for students to develop positive peer relationships.  These relationships form as students 

work in small groups to accomplish a common learning objective.  When implemented 

correctly, this guided format can lead to increased student learning and engagement.  

Therefore, when used within a traditional lecture-lab setting, cooperative learning has the 

potential to lead to positive changes within the middle school science classroom.  

METHODOLOGY 

Treatment 

 To improve student participation and actively engage students in the learning 

process, various cooperative learning structures were incorporated within the current 

traditional style of instruction.  These structures were implemented during two treatment 

units (Unit 7- Folds, Faults, and Earthquakes and Unit 8- Volcanoes).  For comparison, 

these treatment units were preceded by two non-treatment units (Unit 5- Earth Interior 

and Unit 6- Plate Tectonics) in which cooperative learning structures were not used.  It is 

important to note that in addition to these four units having similar time commitments, 

previous years’ students have indicated comparable unit difficulty and interest levels. 
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Within each non-treatment unit, students were presented new material through 

traditional teacher-centered direct instruction using a mix of lecture notes, readings, and 

teacher-led discussions.  Concepts were reinforced through a variety of activities 

including worksheets, demonstrations, simple classroom activities, and laboratory 

exercises.  During treatment units, some content was still delivered through teacher-

centered direct instruction.  However, a large portion of the learning centered on 

cooperative learning structures which utilized peer-to-peer interactions and learning, with 

an emphasis on self-discovery.   

However, the initial challenge in designing this study was that there are literally 

dozens of various cooperative learning structures available to teachers.  With this in 

mind, cooperative learning structures were chosen which provided a diverse 

representation of group formats and activity goals.  Therefore, the following three 

learning structures were utilized: Think-Pair-Share, Jigsaw, and Gallery Walk.  

 Think-Pair-Share is a discussion and review technique that gave students the 

opportunity to respond to questions in written form before engaging in meaningful 

discourse with other students (Lin, 2006).  This helped to build confidence, encouraged 

greater participation, and resulted in more thoughtful discussions.  To begin with, 

students were given time to write their own response to a question or picture.  Students 

were then paired up and shared their responses with their partner.  After an allotted period 

of time had passed, each pair was asked to report back to the class on their conversations.  

This structure could be used during lectures and discussions, exchanging ideas on 

controversial issues, or designing a procedure for an inquiry investigation.  Since this 
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structure could be used at different points of the class and for various circumstances, 

Think-Pair-Share was used during our “journal” time” at the beginning of class, as part of 

an inquiry activity.  It was then implemented at the end of class as a review and formative 

assessment for the lesson.  For this study, Think-Pair-Share was utilized three times 

during each treatment unit including: reviewing folds, faults, and stresses, exploring 

where and why earthquakes happen, profiling different types of volcanoes, and 

investigating hot spots. 

 The second cooperative learning structure implemented was Jigsaw.  This 

cooperative-learning reading structure provided students the opportunity to specialize in 

one aspect of a topic, master the topic, and teach the material to group members. Asking 

students to work together in a Jigsaw encouraged cooperation, built comprehension, and 

improved communication and problem-solving skills (Dollard & Mahoney, 2010).  

Initially, the material (reading, notes, etc.) was divided into four segments.  Students were 

then divided and assigned to heterogeneous study teams of four called “home groups.”  

Group membership was based on ability level, learning style, and gender.  Each member 

of the home group was assigned a different segment.  Students were informed that they 

would be responsible for teaching their assigned segment to their home group. 

Students then broke into “expert groups” and sat with other students who shared 

their same segment.  Prior to any discussion, students were instructed to quietly read the 

information they were provided.  Each student then answered questions from a handout 

about their information as a way to familiarize themselves with their assigned topic.  

When completed, “expert group” members discussed, shared, and recorded what they had 
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learned.  Lastly, students returned to their home group and were responsible for teaching 

their segment.  This structure was ideal for learning new material, reviewing old material, 

solving complex problems, and viewing relationships among factors.  For this study, 

Jigsaw was utilized once during each treatment unit: finding the epicenter of an 

earthquake and exploring various aspects about volcanoes. 

 Gallery Walk, the final cooperative learning structure utilized, is a discussion 

technique that allowed students to move around the room.  During which time, students 

participated actively in discussions of presented science concepts and engaged in 

argumentation from provided evidence.  This technique also cultivated team-building and 

listening skills.  In short, students worked together in small groups to share ideas and 

respond to teacher and student generated material such as questions, images, or problem-

solving situations which were posted around the room.  Therefore, this was an excellent 

structure for middle school students as it allowed them to move around and converse with 

others in a structured manor.   

For example, in one version of Gallery Walk, groups of students were instructed 

to respond to seven problem solving scenarios about earthquakes, folds, and faults.  

These groups of students then rotated around the room to each station and provided 

feedback on large white boards.  Thus, each group reviewed and reflected on the 

comments made upon their work.  Groups made modifications if deemed necessary and 

prepared a summary presentation.  In another version, groups of students were provided 

eight volcano images and were instructed to respond to a question about each image.  

Each group was allowed 30 seconds at each station before moving on to the next image.  
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This format, called “Gallery Run”, was used as a formative assessment to uncover any 

misconceptions about the different types of volcanoes.  Therefore, Gallery Walk was 

utilized once during each treatment unit. 

Student responses appeared best when prepared for cooperative learning 

techniques (Lin, 2006).  Consequently, I began each structure with clear step-by-step 

instructions and a brief explanation of why group work and discussion was important.  In 

addition, group composition was addressed with care.  During Jigsaw and Gallery Walk, 

teams were formed from heterogeneous groupings of four students.  Group membership 

was based on ability level, learning style, and gender.  For Think-Pair-Share, students 

were assigned their table partner or were given the option of choosing their partner.  As 

will be discussed later, students seemed to appreciate experiencing both methods.   

As mentioned earlier, cooperative learning is an effective method to provide 

opportunities for positive peer relationships.  However, it is imperative that a safe 

classroom environment, which encourages trust between students and the teacher, be 

established.  Failure to do so will lead to students who are unwilling to learn from one 

another or the teacher.  The BARR program adopted by our school this year laid the 

foundation for this environment of trust.  Clear expectations were established for student 

work and behavior which gave students responsibilities to carry out decision-making 

tasks.  As a result, opportunities were provided to develop a sense of trust between 

students and the teacher, improved student participation and overall learning. 
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Sample 

 Data collection occurred in three middle school 8th grade earth science classes 

with a total of 87 students (38 boys and 49 girls).  All three classes consisted of 29 

students.  The three classes represented my third, fifth, and sixth period classes.  All the 

8th graders who participated were Caucasian.  In addition, 25% of the 8th grade students 

qualify for free and reduced lunch.  Lastly, six boys and three girls were on an 

Individualized Education Program (IEP) with conditions, ranging from Attention Deficit 

Hyperactivity Disorder (ADHD) to Learning Disorders (reading and math 

comprehension).  No students were on a 504 plan. 

The overall attitude of student participants was very positive.  Students had a clear 

understanding of expectations and quickly moved from one activity to the next with 

minimal prompting.  The students were very personable and liked to engage in 

conversation whether it was about topics in class or experiences outside of class.  Besides 

having a great sense of humor, students seemed to look forward to class every day.  In 

addition, many students were motivated to do well and get their work completed.  

Although about 18% of the students were classified as “at risk” and struggled during the 

first half of the school year, programs such as BARR and the Alternative Delivery of 

Specialized Instructional Services (ADSIS) assisted students in finding personal success. 

Timeline 

 Table 1 below is a timetable for the treatment and non-treatment units.  In 

addition, placement times for data collection instruments are included.  The project lasted 

approximately three months.  The four units were chosen so both non-treatment and 
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treatment sections of the study included one short and one long unit with comparable 

content difficulty.  It is important to mention that the school district was on a four-day 

school week with each class period lasting 57 minutes.   

Table 1 

Treatment and Data Instrument Schedule Summary 

Unit Length and 

Instrument Used 
Treatment Topic Tentative Dates 

8 days No Treatment Earth Interior Structure 1/4-1/14 

Teacher Field Observation and Reflection Journal Prompts Form   (1x per week) 

Colleague Observation Time-On-Task Log- Expanded (1x) and Short Forms (1x) 

Colleague Observations of Teacher   (2x) 

Pre and Post Unit Tests 

16 days No Treatment Plate Tectonics 1/18-2/11 

Teacher Field Observation and Reflection Journal Prompts Form   (1x per week) 

Colleague Observation Time-On-Task Log- Expanded (1x) and Short Forms (1x) 

Colleague Observations of Teacher   (2x) 

Pre and Post Unit Tests 

Pre-Treatment Student Surveys, Student Interviews, Teacher Survey, Teacher Interview 

16 days Treatment Folds-Faults-Earthquakes 2/15/-3/10 

Treatments Used- Think-Pair-Share 3x, Jigsaw 1x, Gallery Walk 1x 

Teacher Field Observation and Reflection Journal Prompts Form   (1x per week) 

Colleague Observation Time-On-Task Log- Expanded (1x) and Short Forms (1x) 

Colleague Observations of Teacher   (2x) 

Pre and Post Unit Tests 

8 days Treatment Volcanoes 3/14-3/24 

Treatments Used- Think-Pair-Share 3x, Jigsaw 1x, Gallery Walk 1x 

Teacher Field Observation and Reflection Journal Prompts Form   (1x per week) 

Colleague Observation Time-On-Task Log- Expanded (1x) and Short Forms (1x) 

Colleague Observations of Teacher   (2x) 

Pre and Post Unit Tests 

Post-Treatment Student Surveys, Student Interviews, Teacher Survey, Teacher Interview 

 

Data Collection 

 Data collected during non-treatment and treatment periods focused on finding the 

effects of utilizing cooperative learning structures on student engagement, changes in 

student’s attitudes towards Science 8, and effects on student learning.  In addition, 
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changes in teacher pedagogy and attitudes towards their use were assessed.  Table 2 

below summarizes the data collection instruments that were used to address the research 

questions mentioned earlier.  The purpose of utilizing multiple data sources, known as 

triangulation, was to increase the validity and reliability of the results found in this study.  

In other words, results from one data source were used to support the results of another 

data source.   

Table 2 

Data Triangulation Matrix 

Focus Sub-Questions Data Source 1 Data Source 2 Data Source 3 

What are the effects of 

cooperative-learning 

structures on student 

engagement in      

Science 8 class? 

Time-On Task 

Logs and Teacher 

Field Observations 

and Reflection 

Journal 

Pre and Post 

Treatment Student 

Participation and 

Attitude Surveys 

Pre and Post 

Treatment 

Student 

Interviews 

What are the effects of 

cooperative-learning 

structures on students’ 
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During the course of this study, outside observers were utilized to monitor the 

effects of cooperative learning structures on student engagement.  The two outside 
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observers were our school principal and middle school counselor.  It is important to note 

that prior to becoming our middle school counselor this past year, he had been the 7th 

grade life science teacher for the past 16 years.  The primary focus for each observation 

was to monitor student engagement and attitudes in Science 8 class.  In order to provide a 

baseline comparison of the effects of using cooperative learning structures, observations 

were completed twice during each non-treatment and treatment unit using two different 

forms. 

The Time-On-Task Log- Short Form (Appendix A) instructed observers to 

monitor each student for approximately 10-20 seconds.  After each time span, every 

student was marked “E” for engaged or “NE” for not engaged.  For example, engaged 

students could have participated through listening, writing, asking questions, or working 

on the task at hand.  Whereas students were marked as non-engaged for being passive or 

not focused, disruptive, or being off-task such as having non-class conversations with 

other students.  Student engagement was analyzed based on the percentage of students 

marked as engaged or not engaged (Ragusa, 2013). 

For the Time-On-Task Log- Expanded Form (Appendix B), six students from 

each class were selected to be observed.  These students were chosen randomly and 

included a heterogeneous mix based on gender and ability level.  Observers monitored 

each student for two minutes.  At every 20 second intervals, a code was recorded to 

indicate whether the student was On Task (N) or Off Task (F).  Each code was 

accompanied by a number which corresponded to a specific type of action.  For example, 

N3 indicated the student was working on an assigned reading, whereas F4 indicated the 
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student was off task disturbing others (“Center for School Transformation,” 2010).  In 

addition, if students were marked N6 (speaking with classmate), a second code was 

recorded which indicated whether the interaction was collaborative (C) or tutoring (T) in 

nature.  As stated earlier, a number was also used with these codes to specify the type of 

interaction.  For example, C3 indicated the student was offering an explanation of a 

proposition to a problem (Topping et al., 2011).  Student engagement was analyzed 

through the percentage of students marked as engaged or not engaged.  Furthermore, data 

referring to the type of student to student interaction was analyzed based on the 

percentage of students marked within each collaborative and tutoring category.  

Observational data on the effects cooperative learning structures had upon student 

engagement and attitudes were also collected from teacher field observations and 

reflection journals.  This information was used to corroborate outside observation of 

student engagement.  Additionally, the data collected could validate student’s perceptions 

about engagement, attitudes toward Science 8, and their understanding of Earth Science 

concepts indicated in interviews, surveys, and assessments (Haack, 2014).  For instance, 

a change in participation or an increase in the willingness to work with others could 

validate positive attitudes towards Science 8 and cooperative learning.  The Teacher Field 

Observation and Reflection Journal Form (Appendix C) was completed once per week, 

for a total of 12 weeks, during the entire length of this research.  

 Pre and Post Treatment Student Participation and Attitude Surveys (Appendices D 

and E) were administered to the students prior to and following the treatment period.  The 

pre-survey was designed to measure: student participation, attitudes about science in 
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general, Science 8 class specifically, seating preference, and learning with others prior to 

the use of cooperative learning structures.  The post-survey was designed to measure: the 

effects of cooperative learning structures on student participation, attitudes about Science 

8 class, and students' perceptions of understanding of middle school earth science 

concepts.  Therefore, the majority of questions were presented in Likert scaled format. 

The Likert survey included five responses ranging from “Strongly Disagree” to 

Strongly Agree.”  Each response was assigned values of 1 (Strongly Disagrees) to 5 

(Strongly Agree).  In addition, a few open-ended questions were included to provide 

more in-depth responses which were used to corroborate Likert question responses.  

Student surveys were simple to administer and yet provided a wide range of perceptions 

from all of my students, both before and after treatment.  While the Likert surveys were 

easily measured quantitatively, there were limitations in assessing the descriptive data 

obtained.  Therefore, student interviews were conducted as well.   

 Pre and Post Treatment Student Interview Questions (Appendices F and G) 

provided greater insight into student attitudes which were expressed in the Likert surveys.  

Prior to and following treatment units, three individual students and one group of three 

students were interviewed.  These students were chosen randomly and included a 

heterogeneous mix based on gender and ability level.  The same students were 

interviewed before and after the treatment period to provide a level of control.  A semi-

structured approach was utilized whereby students were asked pre-planned questions, yet 

were allowed to speak about related issues important to them (Hendricks, 2013).  Thus, 
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specific points were addressed while probing deeper into student responses.  To assist 

with follow-up questions during the interviews, the students complete the survey first. 

 To measure student understanding of middle school earth science concepts, pre 

and post unit assessments were administered.  Descriptive statistics such as the mean, 

median, and standard deviation were used to quantify and analyze pre and post test 

results.  Furthermore, normalized gains were calculated and compared.  Normalized gains 

could be thought of as what the students learned compared to the amount they could have 

learned.  Data from the student surveys and interviews were used to corroborate pre and 

post test results.  Together, these instruments provided qualitative and quantitative data 

on the effectiveness of cooperative learning structure on student understanding of middle 

school earth science concepts.   

 Various data collection instruments were utilized to assess the effects of 

cooperative learning structures on the teacher’s pedagogy and attitude towards teaching 

middle school earth science: colleague observations, a weekly teacher reflection journal, 

and a teacher survey and interview.  As stated earlier, two outside observers were utilized 

during this study.  Each time they visited the classroom (two times per unit), the 

observers recorded student engagement.  In addition, they made observations of teacher-

student interactions.  This information was recorded on the Colleague Observations of 

Teacher Form found in Appendix H (Haack, 2014).  In addition to colleague observations 

and a weekly reflection journal, a Pre and Post Treatment Teacher Survey (Appendix I) 

was utilized.  The school principal also requested an interview with the teacher following 
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the treatment period.  His purpose was to gauge the teacher’s attitude towards cooperative 

learning and his willingness to implement future changes to his pedagogy.   

In conclusion, the research methodology used during this AR project received an 

exemption by Montana State University’s Institutional Review Board (IRB) and 

compliance for working with human subjects was maintained (Appendix J).  

DATA AND ANALYSIS 

  Data collected during non-treatment and treatment periods utilized multiple 

collection instruments.  This triangulation was a way to increase the validity and 

reliability of results found in this study.  The first question addressed was the effects of 

cooperative-learning structures on student engagement in Science 8 class.  Data from 

both Short and Expanded Time-On-Task Log Forms were combined to provide an overall 

picture of student engagement as seen in Figure 1.   

  

Figure 1.  Percent student engagement during nontreatment and treatment units, (N=87). 
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It is important to note that 18 students were observed for 2 minutes during Time-On-Task 

Log- Expanded Form observations and only 10-20 seconds for every student during the 

Time-On-Task Log- Short Form observations.  Hence, there was a greater chance of 

seeing an individual student Off-Task during Expanded Form observations 

Overall, the percent of students engaged increased slightly from 92% to 95% 

during the course of the study (N=87).  Time-On-Task Log- Short Form data had 

indicated a sizeable engagement increase of 7%; a change from 90% to 97% following 

the treatment period.  However, Time-On-Task Log- Expanded Form data had shown a 

slight decrease of 2% from the nontreatment to treatment units.  A comment made by an 

observer on a Time-On Task Log- Expanded Form during the first treatment unit may 

indicate a possible reason for this.  He stated, “Although I had marked some individuals 

as not being on task, their group had already finished what was asked of them and were 

just waiting for you to check their work.”  Following that comment, an adjustment to the 

form was made to allow observers to indicate whether the F1 code was due to wait time 

or being Off Task-passive.  With that said, the F1 code was still considered Off-Task for 

calculation purposes.  However, if wait time was treated as On-Task, Time-On-Task Log- 

Expanded Form data would then indicate student engagement during treatment units at 

94%.  Therefore, the new overall percent increase of students engaged was actually 92% 

to 95.5%. 

During Time-On-Task Log- Expanded Form observations, no observed student 

indicated a greater propensity for being Off-Task.  With that said, improved student 

engagement was a primary objective of this study.  Thus, to gain a more accurate picture 
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of how students were engaged, specific On-Task codes were analyzed for percentage of 

On-Task behaviors displayed by students (Figure 2).  

 

Figure 2.  Percent of specific On-Task behaviors observed, (N=18). 

During nontreatment units, 78% of the recorded On-Task behaviors were N1 

(listening /watching).  The second highest percent was N2 (writing).  The data reflects 

that students were observing the teacher during demonstrations and lecture.  During these 

times, very little opportunity was given to allow students to interact.  Therefore, the 

numbers suggest a teacher-centered approach.  However, a drastic change was indicated 

during the treatment units.  During this time, outside observations occurred during 

cooperative learning structures.  The percent of N1 (listening /watching) not only 

decreased, but the focus of the students’ attention switched from the teacher to each 
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also reflected by the fact that 31% of the recorded On-Task behaviors were N6, “speaking 

with a classmate.” 

As stated earlier, if students were marked N6 (speaking with classmate), a second 

code was recorded which indicated whether the interaction was collaborative (C) or 

tutoring (T) in nature.  According to outside observers, students who were speaking with 

a classmate were marked 56% of the time as C3, explaining ideas and concepts to group 

members.  Additionally, 12% of the time students were suggesting an idea, solution, or 

course of action (C1).  Students were also engaged in argumentation.  Students were 

marked 16% of the time as having a disagreement with an explanation or proposition 

(C2).  Furthermore, 9% of students were marked as T2, asking open-ended questions that 

directed the group’s attention to something not yet considered (Topping et al., 2011). 

This seemed to indicate that students were more likely to rely on each other than 

the teacher when confused or needing assistance.  Notes from weekly Teacher Field 

Observations and Reflection Journals would seem to support this assertion.  Once the 

treatment period began, comments regarding student interactions with each other 

increased, whereas student-teacher interactions decreased.  For example, “It is 

challenging not to talk at times.  Students are helping each other get through problems I 

would have assisted with in the past.”  Another example stated, “During gallery walk, I 

watched a group argue and come to a resolution about why the Madrid earthquakes were 

felt over such a large area all without my assistance!”   

Averaged Likert scores taken from weekly Teacher Field Observation and 

Reflection Journals also support outside observations.  Figure 3 shows three journal 
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prompts related to student engagement and participation.  Scores indicate a dramatic shift 

in student’s engagement and participation.  As per the information mentioned previously 

from outside observers and weekly Teacher Reflection Journal quotes, these observations 

may reflect an increased engagement between students.  In other words, there was an 

increased engagement between students rather than interactions with the teacher. 

 

Figure 3.  Average Likert scores for student engagement and participation, (N=12).  Note.  

From Teacher Field Observation and Reflection Journals.  Likert Scale 1=Strongly 

Disagree, 2=Disagree, 3=Neutral, 4=Agree, and 5=Strongly Agree.   

According to the Pre and Post Treatment Student Participation and Attitude 

Surveys, students indicated an increase in positive responses towards engagement and 

participation following the treatment period.  Figure 4 displays four pre and posttreatment 

survey questions related to student engagement and participation.  The Likert survey 

included five responses ranging from “Strongly Disagree” to Strongly Agree.”  Each 

response was assigned values of 1 (Strongly Disagrees) to 5 (Strongly Agree).  It is 
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important to note that “Strongly Disagree” and “Disagree” responses were combined as 

well as “Agree” and “Strongly Agree” responses to streamline data. 

 

Figure 4.  Response frequencies for participation Likert survey questions 2, 5, 10, and 11, 

(N=87).  Note.  CLS refers to Cooperative Learning Structures. 
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class, it’s much easier to understand.”  Another student, who struggles in class, wrote, “I 

appsulutly [sic] think that (it) is important because if you don’t then you might not get the 

subject!”  Therefore, cooperative learning appears to enhance student’s motivation to 

learn and process information through individual accountability within the group. 

When asked if cooperative learning structures helped to keep them engaged, 72% 

of students surveyed (N=87) agreed or strongly agreed compared to 61% who, prior to 

the treatment period, agreed or strongly agreed that working with others helped to keep 

them engaged.  When asked to explain why they answered the way they did, students 

who marked agreed or strongly agreed offered the same three main reasons prior to and 

following the treatment period: having more fun, helping with learning, and increasing 

their ability to stay focused on the task at hand.  Although the first two reasons remained 

consistent for this group from pre to posttreatment (18% and 36% respectively), there 

was a dramatic increase (15% to 37%) of students who felt that cooperative learning 

structures helped to keep them engage by increasing their ability to focus on the task at 

hand.  A well summarized statement by one student was “Having everyone work in a 

group with people they usually don’t hang out with makes everyone more engaged in 

whatever needs to be done.” 

In addition, Post Treatment Student Interviews indicated “being active” was 

another benefit of cooperative learning structures.  All six students interviewed 

mentioned, the opportunity to “move around.”  For example, when asked how Science 8 

was going for them, one student stated, “I like it a lot more because we are moving 

around a lot more in groups like jigsaw and gallery walk.  We are not just sitting at our 
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desks taking notes.  Although my grades are not any better, I enjoy it a lot more moving 

around.” 

Additionally, when asked if they felt more willing to participate in class when 

using cooperative learning structures, one student stated, “Yeah because in class I don’t 

really ever raise my hand.  But I talk more in smaller groups and stuff.  It’s more fun.”  

Another student stated, “Definitely!  Especially with the jigsaw because everyone is 

involved literally and if you ask people their input, they usually have some pretty 

interesting ideas or sometimes different ideas from the other people.”  Other responses to 

this same question revealed a theme of teaching others.  This was brought up by three 

students during the interview (N=6).  One student, who struggled in class with staying 

focused, enjoyed the opportunity to be the teacher.  He stated, “Well let’s just say during 

Jigsaw everyone is on one question and you just happen to have the answer.  I tell them, I 

know the answer!  I will be the teacher and give you the answer!”  Another student, who 

did not enjoy working with others prior to the treatment period, stated:  

Yeah, because I found out that even though I don’t consider science my best 

subject, I still get it faster than most of the other kids. So I am able to help them 

kind of increase their knowledge so they can try and learn things as fast as me.  So 

I try to look at training others to my level so we all learn things faster and go 

through more stuff. 

 

It is important to mention that not all students felt equally about the use of 

cooperative learning structures and working with other students.  It was stated earlier that 

18% of the 8th grade students (16 out of 87) had been classified as “at risk.’  When 

compared to the top 18% of students, some interesting patterns emerged.  Figure 5 
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indicates the differences between the top and lower 18% of students when asked if 

working with others and in cooperative learning structures helped to keep them engaged.  

 

Figure 5.  Comparison of top and lower students for participation Likert survey question 

2, (N=32).  Note.  Comparisons include top and lower 18% of students for pre and 

posttreatment Likert survey.  CLS refers to Cooperative Learning Structures. 

 Compared to the top students, the lower students were generally more positive 
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one student stated, “They (cooperative learning structures) help me stay engaged because 

we’re actually working together on things and showing our explanations.”  During an 

interview one student who struggled in class stated, “I really like group work.  I like 

participating with other people.  Some people I wasn’t friends with but I am friends with 

now.  We work together and get answers.”  Comments like these were common among 

the lower 18% of students following the treatment period.  As a result, these students 

appear to desire face-to-face promotive interactions which can lead to positive 

interdependence. 
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In Figure 6, when students were asked if they enjoyed working with other 

students (pretreatment survey) and participating in cooperative learning structures 

(posttreatment survey), the lower 18% of students were again generally more positive. 

 

Figure 6.  Comparison of top and lower students for participation Likert survey question 

10, (N=32).  Note.  Comparisons include top and lower 18% of students for pre and 

posttreatment Likert survey.  CLS refers to Cooperative Learning Structures. 
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distracted (40%) and working with people who would not work (33%).  One quote that 

stood out was “I am tired of people getting grades they didn’t help with!”  Following the 

treatment period, students were asked what they liked least about the different 

cooperative learning structures.  Again, 33% of all students surveyed stated their concern 

about some group members unwilling or doing very little work.  However, only one 

student mentioned being distracted.  Thus it appeared, as mentioned previously, that 

cooperative learning structures kept students engaged by increasing their ability to focus 

on the task at hand. 

It is important to note that the number of top students who strongly disagreed or 

disagreed with the above question decreased from three students to one.  This one top 

student in particular stood out.  In both her pre and posttreatment surveys, she indicated 

quite clearly her displeasure with working with others.  In her Pre Treatment Student 

Participation and Attitude Survey, she stated, “I do not like working with others.  When I 

say I dislike working with others, I mean I absolutely hate working with others!  I work a 

lot better on my own.”  Furthermore, when asked if participating in class helped her 

learn, she stated, “I participate from the shadows.  I don’t like getting called on in class, 

even if I know the answer.”  Finally, in her Post Treatment Student Participation and 

Attitude Survey, she indicated a possible reason for her responses.  She stated, “Some 

kids have bad anxiety and it’s more harmful than helpful to force them to participate in 

class and work with other students.” 

The second question addressed in this study examined the effects if cooperative 

learning structures on students’ attitudes towards Science 8 class.  Prior to the treatment 
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period, students had a very positive attitude toward science 8 class.  According to the Pre 

Treatment Student Participation and Attitude Survey, an average of 81% of students 

indicated agreed or strongly agreed with three questions dealing with attitudes towards 

Science 8 class (Figure 7).   

 

Figure 7.  Response frequencies for attitude Likert survey questions 1, 6, and 8, (N=87).          

When asked to explain why they answered the way they did to the first two 

questions in Figure 6, students who indicated agreed or strongly agreed had responses 

that centered on four main themes: favorite subject/interesting topics (39), class was fun 

(31), doing hands on activities and labs (29), and liked the teacher’s approach (17).  For 
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with students.  He takes time to answer questions and manages the classroom while also 

making small group interaction possible.  It is hard to ID improvement.”   

Following the treatment period, students’ attitudes went from 81% to 87%, an 

increased by 6%.  Again the themes of favorite subject/interesting topics (39), class was 

fun (30), and liked the teacher’s approach (20) appeared.  However instead of comments 

about hands-on activities and labs, 37 students stated the reason for their response was 

that class was more interactive with something new every day.  As stated by one student, 

“We’re always learning new things and doing new activities.  I especially like working 

with my classmates.”  Therefore, the shift in attitude seemed to correspond to students 

having the opportunity to work with one another during cooperative learning structures. 

More importantly was the near elimination of strongly disagree and disagree 

scores from all three questions. Of the five students who originally indicated strongly 

disagree and disagree with one or more of the attitude questions in Figure 7, four of them 

indicated a more positive attitude following the treatment period.  For example, one 

student who is on an IEP and struggles with staying on task, marked strongly disagreed 

or disagreed on all three questions.  Following the treatment period, he marked all the 

same answers as Agreed.  During an interview he stated, “Well definitely I am more 

enthusiastic about coming to class.  Before it was like, um, like science class, no offense, 

and then all this stuff (cooperative learning structures) came up and I was wondering 

wow what are we doing today!” 

However, another student who marked all three responses to the questions in 

Figure 7 as agreed or strongly agreed changed all her answers to neutral or disagreed.  
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Originally she stated, “It is a fun class that we hear your jokes and do fun lab experiments 

in.”  Following the treatment period, she stated, “I do but I don’t like it.  It is too 

distracting working with others at times.”  Although her test scores did improve slightly 

from pre to post treatment, she was a very shy, soft-spoken girl, who just did not like to 

speak during class activities.  By moving from a teacher-centered environment to a more 

student-centered environment, it was probably a more uncomfortable setting for her. 

Averaged Likert scores taken from weekly Teacher Field Observation and 

Reflection Journals seemed to support survey results.  Two journal prompts were related 

to student attitudes towards Science 8 class.  Data from these journal prompts are found 

in Figure 8. 

 

Figure 8.  Average Likert scores for student attitudes towards Science 8, (N=12).  Note.  

From Teacher Field Observation and Reflection Journals.  Likert Scale 1=Strongly 

Disagree, 2=Disagree, 3=Neutral, 4=Agree, and 5=Strongly Agree. 
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student’s disapproval about having to take notes.  One observation stated, “Once again, as 

soon as I started to pass out their skeletal notes sheet, students complained about having 

to take notes.”  During the pretreatment period, the lecture note format was commonly 

used.  It was obvious that this instructional method raised negative attitudes in students. 

During the posttreatment period, comments about student attitudes improved.  In 

one reflection journal I stated, “As soon as gallery-run started today, it was a blur of 

excitement.  Students seemed to like moving around.  They seemed to view having to 

identify the type of volcano each picture represented as a contest.”  In addition, a 

comment made by one of the students who was interviewed, seemed to corroborate 

Teacher Field Observations.  He stated, “I definitely thought it was more fun because I 

would look forward to it.  I get to be in a group with my friends today because yeah, it’s 

just kind of fun because we’re not sitting in a desk all day like other classes.  Boring.  

Now we’re getting up.”  Again, the shift in attitude seemed to correspond to students 

having the opportunity to actively work with one another during cooperative learning 

structures. 

Lastly, following the treatment period, students were asked if they liked using 

cooperative learning structures in Science 8 class. According to Post Treatment Student 

Participation and Attitude Survey results, 60% of students indicated agreed or strongly 

agreed while 16% of students indicated disagreed or strongly disagreed.  When asked 

what they liked best about cooperative learning structures, students offered three main 

reasons: the opportunity to interact and work with others (46%), they helped with 

learning (24%), and it was more fun (16%).  A well summarized statement by one student 
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was “Having everyone work in a group with people they usually don’t hang out with 

makes everyone more engaged in whatever needs to be done.” 

  However, when asked what they liked least about cooperative learning 

structures, 50% of the responses dealt with group members, specifically not working or 

not being prepared to contribute to the task at hand.  During a Post Treatment Student 

Interview, one student suggested using peer evaluation and bonus points for participation.  

He stated,  

We should have the opportunity to rate each other.  Also giving a teamwork 

bonus or something would be good.  If you were a good teammate you could get 

one extra point for the activity cause then people would actually try and make 

more effort all the time because they feel someone is watching them. 

 

Considering the number of students who viewed the actions of group members as a 

concern, individual accountability would be an important characteristic of successfully 

implementing cooperative learning structures. 

The other 50% of students gave a wide array of responses from “At times people 

were just copying from each other and not paying attention to who was talking.  It felt 

rushed.” to “There needs to be a leader so we know what each of us should do and when 

to do it.”  These comments were particularly important because similar comments were 

made during weekly Teacher Field Observations.  One entry stated, “Students constantly 

need reminding that only one person should be speaking at a time.  Some students are at 

one point of the Jigsaw information and others are at a different spot.  I need to assign 

roles in the future.”  In other words, students needed more instruction on how to work in 

groups.  Although groups and pairs were carefully selected and clear step by step 
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instructions presented, the data presented here indicated a need for roles within each 

cooperative learning group.   

The third question addressed in this study examined the effects if cooperative 

learning structures on students’ understanding of middle school earth science concepts.  

According to a comparison of mean post-unit test scores, students scored slightly lower 

following the treatment period (76.4%) than during the nontreatment period (81.3%).  As 

seen in Figure 9, students were divided into the same groups as mentioned earlier.   

 

Figure 9.  Mean nontreatment and treatment post unit test scores, (N=87).  Note. Upper 

students included the top 18% of students, middle students included the middle 64% of 

students and the lower students included the bottom 18% of students.  

Both the upper and middle level students mean test scores decreased slightly following 

each treatment unit.  However, the lower students saw a slight improvement following 

the second post unit test.  In addition, compared to the upper and middle level students, 

lower level students saw a greater drop between the second nontreatment test and first 

treatment test. 
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Upon further analysis, normalized gains were calculated for each student to 

determine the demonstrated gain compared to the potential gain in their percent test 

score.  As seen in Figure 10, a box-and-whisker plot was used to compare calculated 

normalized gains from pre to post unit tests.  Mean normalized gains scores for all four 

post unit tests where considered high with values at or above 0.7.  Based on the 

distributions of normalized gain scores from nontreatment and treatment units, 

cooperative learning structures had no significant impact on students’ understanding of 

middle school earth science concepts. 

 

Figure 10.  Box-and-Whisker plots of normalized gain scores from post unit tests, 

(N=87).  Note. Boxes represent the inter-quartile range (25th to 75th percentile), and 

whiskers indicate the minimum and maximum values. The line within each box indicates 

the statistical median. Each “X” represents the statistical mean for each test.  Each dot 

indicates on outlier. 

However, it is important to note that all the outliers were special needs students 

with an IEP.  In fact, five special needs students had significantly lower normalized gains 

scores on both treatment period post-unit tests compared to all other students.  When 

asked during the posttreatment survey, if they felt cooperative learning structures helped 

them learn Science 8 concepts, four of the students stated either agreed or strongly 
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agreed and the fifth student indicated neutral.  In addition, all five students had favorable 

views about Science 8.  When asked which cooperative learning structures they liked 

best, none of the five selected Jigsaw. 

During the treatment period, Jigsaw was used to replace many of the notes usually 

given during each unit.  Since all five students struggled with reading and writing, they 

may have struggled with the Jigsaw format which required each student to read material 

and record what they learned.  Although they were able to discuss this information with 

others, three of the students said it was intimidating having to be responsible for some 

information for the group.  One possible reason for this could be the lack of follow-up 

after the Jigsaw activity.  Students must be given the opportunity to demonstrate learning, 

independent of others before a final assessment. 

The lack of follow-up to Jigsaw activities may also explain why, 12 additional 

students had posttreatment test scores lower than their pretreatment test scores.  In each 

case, these students indicated agreed or strongly agreed that cooperative learning 

structures helped them learn Science 8 concepts.  Follow-up would allow the teacher to 

check for any misconceptions or incorrect information the students had provided each 

other prior to final assessment.  However, five other students did improve in both 

posttreatment tests compared to their pretreatment tests.  One common denominator 

among them is that during lecture, they are very passive participants who never volunteer 

information unless called upon.   Cooperative learning structures required face to face 

promotive interactions and thus students become engaged.  As a result, peer 
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collaborations allowed greater comprehensive learning, enhancing student independent 

learning skills. 

According to the Pre and Post Treatment Student Participation and Attitude 

Surveys, students indicated a slight increase (+4% each) in positive responses regarding 

both their perceptions that cooperative learning structures helped them learn and their 

confidence in their ability to learn Science 8 concepts (Figure 11). 

 

Figure 11.  Response frequencies for participation Likert survey questions 4, 7, 3, and 13, 

(N=87).  Note. CLS refers to Cooperative Learning Structures. 

However, 11 students who strongly disagreed or disagreed that working with others 

helped them learn, cited doing all the work (3) and preferring to work alone (5) were the 

primary reasons.  Following the treatment period, seven of the 12 students who strongly 

disagreed or disagreed that using cooperative learning structures helped them learn, 

stated as their primary reason that classmates either gave incorrect information or were 

unable to explain things correctly.  A student who was interviewed corroborated this by 

stating, “I really didn’t like the Jigsaw as much because people brought me wrong 
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information and they could not explain things.  I like the way you teach because it is less 

confusing.”  These comments may indicate that Jigsaw is more appropriate for certain 

tasks and topics, than others.  In addition, there may need to be follow-up lessons after 

Jigsaw to reinforce learned information.  

 Lastly according to the Pre and Post Treatment Student Participation and Attitude 

Surveys, there was a slight decrease in the number of students who agreed or strongly 

agreed with being confused when learning Science 8 concepts and losing the ability to 

learn when working with others (Figure 11).  Conversely, there was an increase in the 

number of students who indicated strongly disagree or disagree about being confused 

when learning Science 8 concepts.  Pretreatment survey results indicated two primary 

reasons why: just understood the material (20) and the teacher explained things clearly 

(21).  Following the treatment period, just understood the material (23) was still a major 

reason.  However, those who stated the teacher explained things clearly decreased to 12.  

Instead, “received helped from classmates” was the second most common answer at 15.  

During the post treatment period interview, one student commented, “It was nice being 

able to get help from people and hear their answers.  Before sometimes I had questions 

but you never got around.”  Although test scores did not reflect an increase in the 

understanding of Science 8 concepts, the use of cooperative learning structures 

nonetheless seemed to influence student’s perception of understanding Science 8 

concepts. 

The final question addressed in this study examined the effects if cooperative 

learning structures on my pedagogy and attitude towards teaching middle school earth 
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science.  Two prompts from the weekly Teacher Reflection Journals corresponded 

directly to my attitude towards teaching Science 8.  Over the course of this study, both 

indicated an improvement in my motivation to teach and the ability to maintain a positive 

attitude during each lesson (Figure 12).  One comment made during the first treatment 

unit said, “Asking questions of students rather than giving them the information is very 

different.  However, they seem to be more engaged and that makes me very excited!” 

 

Figure 12.  Average Likert scores for teacher attitudes towards teaching Science 8, 

(N=12).  Notes.  From Teacher Reflection Journals.  Likert Scale 1=Strongly Disagree, 

2=Disagree, 3=Neutral, 4=Agree, and 5=Strongly Agree. 

Two times each unit, outside observers were utilized to observe my actions.  As 

stated earlier, one was my principal and the other was our middle school counselor 

(formally our 7th grade life science teacher).  Each one provided a different perspective 

on my actions in the classroom.  As indicated by Figure 12, maintaining a positive 

attitude was consistent throughout the study.  During one nontreatment unit, our middle 

school counselor stated, “Always positive addressing students’ questions even if it was 

somethings he already addressed.  Positive comments for every student’s answer even if 
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it wasn’t completely correct.”  Later during the second treatment unit, my principal 

commented, “Excellent classroom environment that is inviting, positive, and engaging for 

all students.  Visits with each group to measure where they are at and ensure progress is 

happening.”  It was encouraging that although I was implementing new pedagogy within 

my traditional instructional method, I was able to maintain and even increase my positive 

attitude towards teaching Science 8. 

A pre and posttreatment teacher survey were utilized to measure my thoughts and 

attitudes regarding the implementation of cooperative learning structures.  In the 

pretreatment survey I indicated that I had confidence in my teaching abilities, enjoyed 

working with students every day, and was motivated to become a better teacher.  

However, I was unsure how the implementation of cooperative learning structures would 

work out.  I stated, “I am looking forward to trying something new, but I am concerned 

how students will react to trying cooperative learning structures so late into the school 

year especially when they are used to things being done a certain way in this class.”  

Following the treatment period, I stated, “I now know that these structures can work and 

allow kids to learn from each other.  They really enjoyed working with one another.” 

Lastly a post project interview was conducted by my principal. During the 

interview I spoke about my desire to improve upon the cooperative structures I 

implemented.  I felt that although students seemed very receptive and enjoyed working 

with each other, the structures themselves could be altered to become more effective.  I 

stated, “I loved the gallery walk because of the opportunity for students to move around.  

However, I felt that I should have given each group member a role and some assignment 
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to hold each member accountable.”  Lastly I was asked how far this project pushed me 

out of my comfort zone.  I responded,  

Quite a bit!  Going from day to day not knowing whether or not something was 

going to work, if students were going to benefit, was a challenge.  Students had 

always seemed to enjoy my class and respect me as a teacher. But I finally 

realized that what my class had been missing was an opportunity for students to 

engage with each other.  I guess I feel like I am finally heading towards a student 

led classroom.  

 

This comment not only indicated a positive attitude, but a willingness to change the 

pedagogy within Science 8. 

INTERPRETATION AND CONCLUSION 

 The purpose of this study was to investigate the application of cooperative 

learning strategies within my current “lecture-lab”, teacher-centered, direct instructional 

style of teaching.  In response to my first question concerning student engagement, the 

available data concluded that cooperative learning structures can increase student 

engagement within the classroom.  However, the type of engagement was impacted to a 

greater extent.  Prior to the treatment period, 92% of students were considered to be 

engaged within the classroom.  However, these interactions were centered on the teacher.  

Following the treatment period, data from outside observers, as well as weekly teacher 

field observations and reflection journals, indicated that student engagement had shifted 

to interactions between the students instead of with the teacher.  This “student-centered 

approach” allowed students the opportunity to explain new ideas, ask questions, and 

therefore engage in argumentation through discourse with each other.  In other words, 

students relied on one another to increase their learning.  According to the posttreatment 
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student survey, an increase from 43% to 63% of students stated the opportunity to learn 

from others as the most important reason why it was important to participate in class.   

According to the student survey, a dramatic increase of 15% to 37% of students 

indicated that increasing their ability to focus on the task at hand was a major reason why 

cooperative learning structures helped kept them engaged.  Furthermore, student 

interview data showed that being active by moving around and having the opportunity to 

teach others were additional benefits to why students were more willing to participating 

in cooperative learning structures.  As mentioned earlier, since students often relish the 

opportunity to engage in social connections with their peers, cooperative learning 

structures can motivate students to complete assigned tasks. 

However, data from student surveys and interview also indicated that the lower 

18% of students generally felt more positive about working with others and using 

cooperative learning structures than the top 18% of students.  Prior to the treatment 

period, students were concerned about being distracted by others and working with 

classmates who would not participate.  Following the treatment period, many students no 

longer felt that they would be distracted.  In fact, as stated earlier, many of the students 

indicated that cooperative learning structures kept them engaged by increasing their 

ability to focus on the task at hand.  While students still had concerns about classmates 

who did not work, I believe the implementation of roles could help alleviate this issue. 

 In response to my second question concerning student attitudes towards Science 8 

class, data indicated an improvement.  Students identified a primary reason for this was 

the opportunity to interact with classmates during cooperative learning structures.  
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However, students who were very shy or had high anxiety were not as enthusiastic about 

cooperative learning.  Future implementation of cooperative learning structures will need 

to continue to focus on forming supportive positive collaborative groups as well as a 

supportive and safe learning environment.  Weekly teacher field observations also 

showed a decrease in student negative attitudes towards lessons.  During the pretreatment 

period, the lecture format was commonly used.  It was obvious that this instructional 

method raised negative attitudes in students.  When students were asked if they liked 

using cooperative learning structures in Science 8 class, 60% said yes citing interacting 

with others and helping them to learn as primary reasons.  However, when asked what 

they liked least about using cooperative learning structures, 50% indicated dealing with 

uncooperative group members.  Again considering the number of students who viewed 

the actions of group members as a concern, the future use of roles and peer evaluations 

could be beneficial in promoting positive interdependence and therefore improving 

individual and group accountability. 

 In response to my third question concerning student understanding of middle 

school earth science concepts, pre and post test data indicated cooperative learning 

structures had no significant impact.  Yet, 63% of students’ surveyed felt cooperative 

learning helped them learn.  Data indicated that the reasons they felt this way changed 

from the teacher explaining things well, to receiving help from classmates.  Although test 

scores did not reflect an increase in understanding Science 8 concepts, the use of 

cooperative learning structures nonetheless seemed to influence student’s perception of 

understanding science concepts.  One issue that arose was students who struggled with 
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writing and reading.  These students indicated struggles with Jigsaw format which 

required each student to read material and record what they learned.  Although they were 

able to discuss information with classmates, they indicated being intimidating when 

reporting to their group.  In the future, Jigsaws could be developed to reduce reading and 

writing and focus on more problem solving as was done during the “Finding the 

Earthquake Epicenter” Jigsaw.  In addition, there needs to be follow-up lessons and 

formative assessments to reinforce learned information.  Students therefore must be given 

the opportunity to demonstrate learning, independent of others before a final assessment. 

In response to my final question concerning my attitude towards teaching middle 

school earth science, data indicated a slight improvement, though it was high initially.  In 

addition, teacher reflection journals indicated a willingness to pursue the use of 

cooperative learning in the future.  Though students seemed very receptive and enjoyed 

working with each other, I believe the structures themselves could be altered to be more 

effective.  Thus, using cooperative learning structures improved both the student’s and 

teacher’s attitudes which in turn increased my willingness to change the pedagogy within 

Science 8. 

Lastly, there are a few adjustments I would implement to improve this study.  

First for outside observations, I would have treated “wait time” as a separate category 

from On-Task and Off-Task.  When students are waiting for the teacher, they are doing so 

because they either need my assistance or have completed the task.  Therefore, I consider 

them neither on nor off-task.  Secondly, I would increase the number of outside 

observations to four times per unit.  Students quickly became accustomed to the presence 
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of outside observers.  Increasing the number of observations would provide a more 

accurate account of students’ day to day level of engagement and attitudes, over a wider 

variety of lessons.  Another change I would make is to design each unit pre and posttest 

the same including number and types of questions asked.  Although they were not 

dramatically different, posttest improvements would provide more consistent data points.  

Lastly, I would increase the number of times jigsaw and gallery walk were utilized or 

pilot each before collecting data.  Each of these structures was used two times; once 

during each treatment unit.  In addition, the use of these cooperative learning structures in 

Science 8 was new to me and my students.  Therefore, it would be interesting to see if the 

same results are found over a longer period of time while increasing the number of times 

these structures are utilized. 

VALUE 

This study has shown me the value of professional growth in affecting positive 

student outcomes and teacher motivation.  For the past 16 years, I have taught students 

from a teacher-centered approach, a “sage on the stage” if you will.  Although students 

and parents have frequently provided positive reviews of Science 8 class, I had always 

felt something was missing.  Furthermore, our current principal challenged me to explore 

creating a “student-led classroom.”  Cooperative learning structures provided an ideal 

setting for students to actively engage with one another in the learning process.  Thus, 

students took ownership of their learning through collaboration.  In the process, students 

developed positive peer relationships, the cornerstone for developing social and academic 

achievement.  Hence, this was my motivation to pursue this Action Research Project.  
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During my final interview with my principal, he asked, “What did you take away 

from this experience?  What will you NOT do in your practice?  What will you absolutely 

embed in?”  In retrospect this experience highlighted for me, the level of discourse 

between students which resulted in their reliance of one another.  As new concepts were 

introduced and different cooperative learning structures utilized, conversations between 

students allowed me to gauge their level of understanding.  More importantly, students 

were trying to make sense of what they thought they knew with the new information 

presented to them by their classmates.  In other words, students forced each other to 

“back up” their claims with actual data.  I began to realize how important it was for the 

learner to be the one asking questions.  Of course, it was my responsibility to foster these 

conversations.  This was a challenge because it was something I normally had not done in 

my classes.  Consequently, I learned that I did not need to be the one always “giving” 

information to the students for them to be engaged or learn in my classroom. 

With that said, I also learned that there is a time and a place for lecture.  Students 

made comments during interviews about how much they enjoyed hearing the stories, 

jokes, and history I presented to them in lecture.  I realize now how important these were 

in developing positive relationships with my students.  Furthermore, there are times when 

important points need to be emphasized or certain concepts need to be reinforced to 

further student understanding.  Although I intend to design units which provide a greater 

emphasis on cooperative learning, shortened lectures will still be used. 

I know that I will absolutely embed all three cooperative learning structures, 

Think-Pair-Share, Gallery Walk, and Jigsaw, into my curriculum.  Think-Pair-Share has 
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already been used on a consistent basis during the journal time at the start of each class.  

Prior to this project, students completed their journals individually.  Now they have the 

opportunity to share ideas, drawings, etc. with a partner before sharing with the class.   

Gallery Walk was particularly effective due to its ability to allow students to get up and 

move around, as well as an excellent tool for review.  Jigsaw was used as a problem 

solving exercise (trying to find the epicenter of an earthquakes) and as a means of 

presenting new information.  Although both were effective, I learned quickly the amount 

of information students were responsible for, had to be manageable.  Additionally, there 

needed to be follow-up activities to reinforce learned information.  It is also important to 

note, that all three structures required a willingness to provide the time necessary to 

effectively utilize each technique.  Lastly, I learned from the data that individual 

accountability was very important.  Although there was a measure of that from the 

natural peer pressure within each group, the use of roles, peer evaluation, and individual 

student artifacts could be used to improve accountability and positive interdependence.   

In closing, it is important to remember that professional growth is the foundation 

from which all teachers develop meaningful, long lasting careers in education.  After 

many years, I recognized my own need for a change in mindset.  Instead of a teacher-

centered environment, where I was asking the questions, I needed to develop a student-

centered environment, in which students asked questions and supported each other.  

Cooperative learning has provided opportunities for my students to work together and 

develop respectful positive relationships with each other.  It has provided me with a 

renewed purpose for teaching. 
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Time-On-Task Log- Short Form 

Date (include day of the week): ______________________    Class Period: __________ 

Class Activity: _____________________ 

Each box represents a student in the classroom. As you observe the class, spend 10-20 

seconds per student and for each student (box), mark either “E” for engaged or “NE” for 

Not Engaged in the box. Continue this process to mark as many students (boxes) as 

possible. 

Please mark “Engaged” if they are participating with the task at hand. (i.e. speaking, 

writing, listening, asking questions about current topic, working on material, etc.) 

Please mark “Not Engaged” if they are doing anything beyond the scope of the given 

task. (i.e. being passive, non-class conversation, disruptive, playing with electronics, etc.) 

      

      

      

      

      

 

The above was modified from Mary Cecilia Ragusa, “The Effects of Using Cooperative 

Learning Structures in a High School Chemistry Classroom”, MSSE Capstone Project, 

2013. 
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APPENDIX B 

TIME-ON-TASK LOG- EXPANDED FORM 
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Time-On-Task Log- Expanded Form 

Date (include day of the week): ______________________    Class Period  ___________ 

Class Activity: _____________________ 

Observations 

Time 
Students 

      

20 sec 
      

40 sec 
      

1 min 
      

1:20 min 
      

1:40 min 
      

2 min 
      

 

On Task     Off Task 

N1- on task: listening / watching  F1- off task: passive or waiting 

N2- on task: writing    F2- off task: working on another subject 

N3- on task: reading    F3- off task: listening to others 

N4- on task: hands on activity  F4- off task: disturbing others (i.e. talking) 

N5- on task: speaking to teacher  F5- off task: playing (i.e. electronics) 

N6- on task: speaking with classmate * F6- off task: casual reading 

 

*  If N6- on task: speaking with classmate is selected…determine the nature and role of the interaction 

was collaborative or tutoring in nature.  Select the code below that best describes the interaction and write it 

next to the N6 code recorded on the chart. 

 

 Collaborative Codes    Tutoring Codes  

 C1-  Proposition    T1- Instruction 

 C2-  Disagreement    T2- Question 

 C3-  Explanation 

 C4-  Reference back/continuation 

 C5-  Resolution/compromise 

 C6-  Continuation of themes 
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Other Observations and/or Comments: 

 

 

 

Collaborative Codes 

C1- Proposition: student suggests an idea or course of action (whether low or high level), 

or otherwise makes some form of statement that someone else could disagree with. 

C2- Disagreement: student explicitly disagrees with a suggestion or explanation offered 

by another. 

C3- Explanation: student offers an explanation of a proposition. 

C4- Reference back/continuation: student explicitly refers back to a previous suggestion 

or explanation, irrespective of originator (i.e., they must refer to the content of the 

previous statement and point to the fact that this is something that has been said before – 

saying, e.g., ‘I think the same’ is not sufficient). 

C5- Resolution/compromise: student acknowledges previous statement of other and 

adjusts own to include content (i.e., there must be some explicit fusion of ideas). 

C6- Continuation of themes: student replicates or extends or builds upon previous 

statement of another. 

Tutoring Codes  

T1- Instruction: student tells someone to say something or carry out some action. 

T2- Question: student asks open-ended question (or gives other form of prompt) that 

directs attention to something not yet considered (e.g., ‘What about keeping weight the 

same?’ ‘Do you think it would make any difference if we used something solid?’); the 

key marker here is that this is a question that the asker does not want to know the answer 

to (they already know it). 

Adapted from the following sources: 

Student Observation Engagement Tool.  Available at:  
 http://www.schooltransformation.com/resources/guides-tools/ 

 

Topping, K. J., Thurston, A. A., Tolmie, A. A., Christie, D. D., Murray, P. P., & 

 Karagiannidou, E. E. (2011). Cooperative Learning in Science: Intervention in the 

 Secondary School. Research In Science & Technological Education, 29(1), 91- 

 106. 
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APPENDIX C 

TEACHER FIELD OBSERVTION AND REFLECTION JOURNAL FORM 
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Teacher Field Observation and Reflection Journal Form 

Date:    Description of Lesson: 

1 = Strongly Disagree    2 = Disagree    3 = No Opinion    4 = Agree    5 = Strongly Agree 

1. Students are engaged by today’s class activities.    1  2  3  4  5 

    Comments: 

2.  Students are willing to share their ideas with the class.     1  2  3  4  5 

    Comments: 

3.  Students are showing negative attitudes towards the lesson.     1  2  3  4  5 

     Comments (if so describe): 

4.  Students seemed to understand today’s lesson.     1  2  3  4  5 

     Comments: 

5.  I maintained a positive attitude during today’s lesson.    1  2  3  4  5 

     Comments: 

6.  I felt motivated to teach today’s lesson.      1  2  3  4  5 

    Comments: 

7.  Using cooperative learning (could have) positively influenced today’s lesson.  

                1  2  3  4  5 

     Comments: 

 

11.  What types of class activities seemed to best motivate the students? 

 

12.  Best Reflection of the day. 

 

The above was modified from Mathew P. Haack, “The Effects of Cooperative Learning 

Strategies on Students’ Understanding of High School Biology”, MSSE Capstone 

Project, 2014. 
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APPENDIX D 

PRE TREATMENT STUDENT PARTICIPATION AND ATTITUDE SURVEY 
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Student Participation and Attitude Pre-Survey 

Name- ________________________________   Class Period- ______ 

Filling out the following survey is voluntary and optional.  Your participation or not does 

not affect your grade or class standing.  Your honest responses are greatly appreciated.  

For each statement below, circle the number that most accurately shows your agreement. 

        1 = Strongly Disagree 

        2 = Disagree 

        3 = No Opinion 

        4 = Agree 

        5 = Strongly Agree 

 

1. I enjoy learning about Earth Science.                       1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

2. I feel that working with others helps to keep me engaged in the classroom.    1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

3. I am often confused when learning about concepts in Science 8 class.           1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

4. I feel that working with others helps my learning of Science 8 concepts.         1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

5. I think that participating in class is important.               1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

6. I am confident in my abilities to learn Science 8 concepts.             1 2 3 4 5 

 

7. I look forward to Science 8 class.                 1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

8. I am eager to learn about new ideas and concepts in Science 8 class.           1 2 3 4 5 
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9. I am confident in my abilities to complete class activities in Science 8 class.  1 2 3 4 5 

 

10. I enjoy working with other students in Science 8 while learning new concepts. 

                    1 2 3 4 5 

 

11. When learning in the classroom, I like to interact with other students.            1 2 3 4 5 

 

12. I tend to like science.                 1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

13. I feel that my full learning potential is lost when I am forced to work with others. 

                    1 2 3 4 5 

 

14. I feel that I get distracted easily when I am working with other students                     

in the classroom.                   1 2 3 4 5 

15.  What is your favorite seating arrangement?     (Circle One) 

 Individual seating in rows   Pairs   Groups of four 

       Why? 

 

16.  Which type of class activities help you learn in Science 8? 

 

       How do these activities help you learn? 

17.  What do you like best about working with other students in Science 8 class? 

       Why? 

 

18.  What do you like least about working with other students in Science 8 class? 

       Why? 

19.  Is there anything else you would like to add or clarify? 
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APPENDIX E 

POST TREATMENT STUDENT PARTICIPATION AND ATTITUDE SURVEY 
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Student Participation and Attitude Post-Survey 

Name- ________________________________   Class Period- ______ 

Filling out the following survey is voluntary and optional.  Your participation or not does 

not affect your grade or class standing.  Your honest responses are greatly appreciated. 

Important- Cooperative Learning Structures refer to the think-pair-share, jigsaw, and 

gallery walk activities we did during the past two units.   

 For each statement below, circle the number that most accurately shows your agreement. 

        1 = Strongly Disagree 

        2 = Disagree 

        3 = No Opinion 

        4 = Agree 

        5 = Strongly Agree 

 

1. I enjoy learning about Earth Science.                       1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

2. I feel that cooperative learning structures help to keep me engaged                             

in the classroom.                    1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

3. I am often confused when learning about concepts in Science 8 class.           1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

4. I feel that cooperative learning structures help me learn Science 8 concepts. 

                    1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

5. I think that participating in class is important.               1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

6. I am confident in my abilities to learn Science 8 concepts.             1 2 3 4 5 
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7. I look forward to Science 8 class.                 1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

8. I am eager to learn about new ideas and concepts in Science 8 class.           1 2 3 4 5 

 

9. I am confident in my abilities to complete class activities in Science 8 class. 

                    1 2 3 4 5 

10. I enjoy participating in cooperative learning structures with other students                 

in Science 8 while learning new concepts.              1 2 3 4 5 

 

11. When learning in the classroom, I like to interact with other students.            1 2 3 4 5 

 

12. I like using cooperative learning structures in Science 8 class.            1 2 3 4 5 

 

13. I feel that my full learning potential is lost when I am forced to work with others. 

                    1 2 3 4 5 

Please tell me why you answered the way you did in the above question. 

 

 

14. I feel that I get distracted easily when I am working with other students                      

in the classroom.                   1 2 3 4 5 

15.  Which cooperative learning structure helped you learn best in Science 8? 

       (Circle One)  Think-Pair-Share  Jigsaw   Gallery Walk 

       Why? 

 

16.  What did you like best about the cooperative learning structures in Science 8 class? 

       Why? 

 

17.  What did you like least about the cooperative learning structures in Science 8 class? 

       Why? 

18.  Is there anything else you would like to add or clarify? 
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APPENDIX F 

PRE TREATMENT STUDENT INTERVIEW QUESTIONS 
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Student Pre-Treatment Interview Questions 

Read Prior to Interview: 

Participation in this research interview is voluntary and optional.  Your participation 

or not does not affect your grade or class standing in any way.   

 

1. How has Science 8- Earth Science been going for you this school year? 

 Are you doing as well, better than, or worse than you expected?  Why? 

 What do you like about Science 8? Why? 

 What have you not liked about Science 8?  Why? 

 

2. Do you prefer learning new science concepts on your own, listening to class 

lectures, or working in a small group of 2-4?    Why?    

a. When do you prefer to work alone?   Why? 

b. When do you prefer to work with others?   Why? 

c. Does working with others help you learn?   

i. Why or why not?   Can you give me an example? 

 

3. Does working in small groups (in pairs, threes, or fours) affect how you feel about 

science? 

 Why or why not?   Can you give me an example? 

 Have you previously worked in small groups in school?  

 

4. Do you feel you are more willing to participate in classroom discussions and 

activities when seated as an individual or in a small group? 

a. Why?   Can you give me an example? 

 

5. Tell me what I can do as your teacher to help make learning in small groups (in 

pairs, threes, or fours) most effective?    Why? 

a. Who should choose who is in each small group?   Why? 

 

6. Is there anything else you’d like to share about learning while in small groups (in 

pairs, threes, or fours)? 
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APPENDIX G 

POST TREATMENT STUDENT INTERVIEW QUESTIONS 
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Student Post-Treatment Interview Questions 

Read Prior to Interview: 

Participation in this research interview is voluntary and optional.  Your participation 

or not does not affect your grade or class standing in any way.   

Important- Cooperative Learning Structures refer to the think-pair-share, jigsaw, and 

gallery walk activities we did during the past two units.   

1. How has Science 8- Earth Science been going for you since our last interview? 

 Why do you think that is? 

 What do you like about Science 8?   Why? 

 What have you not liked about Science 8?   Why? 

 

2. Did using cooperative learning structures help you learn about earthquakes and 

volcanoes?   Tell my why you responded the way you did? 

 In what ways is learning in a group different than learning in other ways? 

 What were the benefits of working in your cooperative groups?   Why? 

 What were the negative effects of working with your cooperative groups?  

Why? 

 Do you prefer learning new science concepts on your own, listening to 

class lectures, or working in a small group of 2-4?    Why?    

3. Did participation in cooperative learning structures affect how you felt               

about science? 

 Why or why not?   Can you give me an example? 

 

4. Did you feel more willing to participate in classroom discussions and activities 

when we used cooperative learning structures? 

 Why?   Can you give me an example? 

 

5. Tell me what I can do as your teacher to help make cooperative learning 

structures more effective for your learning?    Why? 

 How could I make the cooperative groups better? 

 

6. What was your favorite cooperative learning structure?  Why? 

 

7. What was your least favorite cooperative learning structure? Why? 

8. Is there anything else you’d like to share about learning while in small groups (in 

pairs, threes, or fours)? 
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APPENDIX H 

COLLEAGUE OBSERVATIONS OF TEACHER FORM 
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Colleague Observations of Teacher Form 

Date____________________  Class Lesson_______________________________ 

1 = Strongly Disagree    2 = Disagree    3 = No Opinion    4 = Agree    5 = Strongly Agree 

1. The teacher is motivated to help students.      1  2  3  4  5 

Explain. 

 

2. The teacher is engaging the students in the lesson.    1  2  3  4  5 

Explain. 

 

3. The teacher has a positive attitude throughout the lesson.    1  2  3  4  5 

Explain. 

 

How does the teacher’s attitude change throughout the lesson? 

 

 

How could there be improvements in the teacher’s attitudes or motivations? 

 

 

Overall Comments: 

 

 

 

 

 

 

The above was modified from Mathew P. Haack, “The Effects of Cooperative Learning 

Strategies on Students’ Understanding of High School Biology”, MSSE Capstone 

Project, 2014. 
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APPENDIX I 

PRE AND POST TREATMENT TEACHER SURVEY 
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Pre and Post Treatment Teacher Survey 

 

1 = Strongly Disagree    2 = Disagree    3 = No Opinion    4 = Agree    5 = Strongly Agree 

1.  I have high confidence in my teaching abilities.     1 2 3 4 5 

 

Comments: 

 

2.  I enjoy working with my students each day.     1 2 3 4 5 

 

Comments: 

 

3.  I feel motivated to become a better teacher.     1 2 3 4 5 

 

Comments: 

 

4.  I feel motivated to help my students achieve.     1 2 3 4 5 

 

Comments: 

 

5.  Cooperative learning improves student engagement.    1 2 3 4 5 

 

Comments: 

 

6.  Cooperative learning can improve student learning.    1 2 3 4 5 

 

Comments: 

 

7.  I feel it is important to include cooperative learning structures within my lessons. 

           1 2 3 4 5 

Comments: 

 

 

 

What is my motivation to help my students achieve? 

 

 

 

What are the key factors that contribute to my motivations as a teacher? 

 

 

 

The above was modified from Mathew P. Haack, “The Effects of Cooperative Learning 

Strategies on Students’ Understanding of High School Biology”, MSSE Capstone 

Project, 2014. 
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APPENDIX J 

IRB EXEMPTION LETTER 
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