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ABSTRACT 

The Next Generation Science Standards have shifted the focus of science instruction from 

rote memorization of facts to students engaging in science by discovering information, 

constructing explanations, engaging in arguments from evidence, and communicating ideas. One 

way for students to express their scientific knowledge and ideas is through writing. However, 

many high school students struggle with writing, and many science teachers lack the confidence 

and time to implement writing instruction into their curriculum. Peer review is an instructional 

strategy that can effectively support students as they develop their writing skills in science 

classrooms. This research examined the impact of structured teaching and modeling of peer 

editing on the scientific writing of 38 high school students in Advanced Placement 

Environmental Science. Treatment consisted of two peer editing lessons where students 

established feedback criteria, scored models with rubrics, and provided constructive feedback. 

Each lesson was followed by a peer editing exercise that allowed students to apply the 

knowledge gained. After peer editing, students read through peer feedback and made corrections 

to their writing. End of unit writing assessments were used to determine the impact of peer 

editing on student writing, and pretreatment and posttreatment surveys were used to gauge 

students’ familiarity with peer editing and their confidence to help their peers. In addition, a 

teacher journal was used to document observations during peer editing lessons, and student 

interviews provided insight into the perceived benefits and challenges of peer editing sessions. 

The results demonstrated that students felt more confident in their peer editing skills and 

believed the lessons improved their writing. In peer editing exercises, students asked more 

questions and were more engaged with their peers and the grading rubric. Although writing 

assessment scores did not significantly improve, both teacher and students found peer editing 

instruction useful. 
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CHAPTER ONE 

INTRODUCTION AND BACKGROUND 

Context of the Study 

I teach science at Yorkville High School in Yorkville, Illinois. Yorkville is a suburb west 

of Chicago with a population of approximately 25,000 (United States Census Bureau, 2023). We 

are a K-12 district with seven elementary buildings, one middle school, and one high school. 

Yorkville prides itself on its small town feel with all the schools in the district containing the 

same mascot, the Foxes. However, Yorkville is in one of the fastest growing counties in Illinois, 

Kendall County. Our school enrollment has grown from 1,667 students in 2015 to 2,139 students 

in 2024 (Illinois State Board of Education, n.d.). This quick growth has led to shifting academic 

needs and larger class sizes.  

The students in my science classes have traditionally struggled with writing assignments, 

like laboratory analysis and free response questions (FRQs). Although writing is taught in 

English classes, students find it difficult to translate the skills learned in English to our science 

classroom. In addition, writing in science is more straightforward and concise than the writing 

taught in English classrooms. As a result, I spend time explicitly teaching scientific writing to 

students. However, I find that there is a growing gap in writing skills among my students, and it 

is difficult to provide timely individualized feedback due to my growing class sizes.  

My Advanced Placement (AP) Environmental Science course poses a unique challenge 

due to the amount of content that must be taught in addition to scientific writing skills. AP 

Environmental Science is a junior and senior level elective course at Yorkville High School. In 

this class my teaching goals are to increase students’ knowledge and skills in environmental 
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science and to have students evaluate their understanding through self-assessment. In addition, I 

must prepare students for their AP exam in May. Unlike other schools where the AP exam is 

optional and an additional cost, Yorkville High School builds the cost of the exam into the course 

fee and requires students to take the AP exam to receive weighted credit in the course. As a 

result, all students enrolled in the AP course take the AP exam in May, and students are invested 

in performing well. The AP Environmental Science exam consists of a multiple-choice section 

and a FRQ section. Students must complete three FRQs in 70 minutes. The global average on 

each of the three FRQs is low, ranging from 4.34 to 5.35 out of 10 points in 2025 (College 

Board, 2025a). My classes have traditionally scored higher than the global average. In 2025, my 

students’ average scores on the three FRQs ranged from 5.5 to 6.2 points. Despite their success 

on this portion of the AP exam, scientific writing is a challenge for many of my students, making 

it a skill we work on continuously throughout the school year. I am always trying to find ways to 

improve my instruction and methods used to teach scientific writing. If there is a way to make 

the scientific writing process smoother for my students, I want to find it and use it.  

One instructional strategy I use is to provide students with opportunities to practice 

writing FRQs in each unit. To be successful on the FRQ section of the AP test, students need to 

understand the task verbs and the response expectations for each task verb. For example, the 

word explain requires students to analyze information about how or why something is occurring. 

The word identify can be a one- or two-word answer without providing an explanation. Task 

verb expectations are learned at the beginning of the year, and these skills are reviewed each unit 

through practice FRQs. Most units consist of two practice FRQ assignments. These assignments 

are completed outside of class. Students self-grade these FRQs in class using grading rubrics. I 
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also give students the option to switch their FRQ with a peer and peer-grade each other’s FRQs, 

but few students choose this option. At the end of each unit, students take a summative test that 

consists of 40 multiple-choice questions and one FRQ to mimic their AP exam. To get students 

ready for the pacing of the AP exam, the summative test is timed similarly to their AP exam. I 

grade both the multiple-choice questions and the FRQ for accuracy. The practice FRQ 

assignments during the unit should prepare students for the summative FRQ at the end of the 

unit. This practice used to suffice in preparing students for their unit exams, but in recent years I 

have noticed a widening disparity in the scientific writing skills of incoming students.   

Prior to taking AP Environmental Science, students either take Biology or Biology 

Honors during their freshman year and Chemistry or Chemistry Honors during their sophomore 

year. Juniors and seniors have many science course options, and AP Environmental Science is 

one of their options. Students usually choose AP Environmental Science because they are 

interested in the course material, they have friends who have recommended the course, or they 

are interested in taking a weighted science credit. AP Environmental Science is a steppingstone 

to other AP science classes, like AP Biology and AP Chemistry. My class frequently consists of 

first-time AP students who have never taken an honors level science course. For example, in 

2024 I taught two AP Environmental Science classes that contained 60 students in total, and 33 

of those students were taking an AP class for the first time. In 2025 I taught two sections 

containing 38 students, and 16 students were first-time AP students. These students often 

struggle with writing and need support. 

Lack of articulation in science skills between our high school science classes also 

contributes to students struggling with scientific writing. Our chemistry course team decreased 
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the number of lab activities and writing assignments during the Covid-19 pandemic due to the 

social distancing and remote learning that took place. In recent years, the chemistry teachers 

have been hesitant to place these pieces back into the course citing that students lack the skill 

level and maturity to complete laboratory activities. Although students complete writing tasks in 

biology during their freshman year, a year off with little skill development means students are 

often not ready for the writing tasks in AP Environmental Science. On the other hand, students 

who take Chemistry Honors have a great deal of laboratory experience and frequently write 

claim, evidence, and reasoning statements as a part of laboratory assignments. Chemistry Honors 

students also complete FRQs on every summative test. Therefore, the discrepancy of skills 

gained during students’ sophomore year science class poses an additional challenge because the 

scientific writing skills of my students vary greatly.  

In addition, as our community grows, class sizes have also grown. Science classes used to 

be capped at 24 students. However, in recent years my classes have contained over 30 students. 

Larger class sizes combined with the increasing academic needs of my students make providing 

timely quality feedback on formative writing assignments, like practice FRQs, a challenge. This 

is why I allow students to self-grade their practice FRQs with an option to peer-grade. However, 

I am unsure if all students benefit from this self-grading process.  

During the self-grading process, many students quickly grade their FRQs using a grading 

rubric, score the assignment out of 10 points, and turn it in for completion points. Although 

students are always given the option to trade their paper and peer-grade, very few students 

choose to grade their FRQs this way. Most students do not correct their answers or reflect on 

how to improve their answers to earn a point. Personally, I have experienced the power of peer 
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editing in my graduate studies at Montana State University in the Master of Science in Science 

Education program. Peer editing is a frequent assignment in our coursework. I often gain new 

ideas while reading peers’ papers and receive valuable feedback to improve my writing during 

these peer editing assignments. I believe my high school students can gain the same benefit from 

peer editing. If I explicitly teach my students the importance of peer editing and directly instruct 

them how to peer edit, then I believe it will improve their scientific writing. Making peer editing 

mandatory allows students to read someone else’s work and see alternative ways of answering 

the same question giving students examples of how to improve their own writing. Also, guiding 

students through reflection after peer editing and allowing students an opportunity to make 

corrections to their writing will reinforce how to correct mistakes and hopefully prevent them in 

the future. Peer-grading also allows students to provide timely feedback in a way that is 

impossible for one teacher with over 30 students, and strategically pairing students might also 

help meet the needs of a wide range of writing skills among students.    

Focus Question 

My focus question was, How does structured teaching and modeling of peer editing 

impact scientific writing of Advanced Placement Environmental Science students in a high 

school science classroom? 
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CHAPTER TWO 

CONCEPTUAL FRAMEWORK 

Peer assessment, also known as peer review or peer editing, is an effective strategy in 

writing instruction in which students assess the quality of a product of another equal status 

student (Topping, 2009). Teaching students how to edit and revise their writings in collaboration 

with other students can help them develop the writing skills needed for the postsecondary level 

(Graham & Perin, 2007). Teachers cannot assume students know how to peer edit. This skill 

must be explicitly taught (Graham & Perin, 2007; Sanchez et al., 2017; Topping, 2009; Wu & 

Schunn, 2020). Furthermore, when taught effectively, peer review can improve student writing 

on current and future assignments (Wu & Schunn, 2020). 

The Need for Writing Instruction 

Over the last decade, science education has shifted away from rote memorization to 

understanding the process of science by doing science. The Next Generation Science Standards 

(NGSS) focus on students becoming scientists and understanding the scientific process as a way 

of knowing by discovering information, constructing explanations, engaging in arguments from 

evidence, and obtaining, evaluating, and communicating ideas. These science and engineering 

practices stress the importance of not only oral argumentation but also writing in science 

education. Students should build on their writing skills through each grade level, so that by 12th 

grade, students are able to write text to communicate their own ideas and use words, tables, and 

graphs to communicate their understanding (National Research Council, 2012).  
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Despite this new emphasis on writing, only 27% of 12th grade students (N=28,100) are at 

or above proficiency on the latest National Assessment of Educational Progress (NAEP) writing 

assessment (National Center for Education Statistics, 2012). In this assessment students are 

scored on their development and organization of ideas when given specific prompts. 

Additionally, in the latest NAEP science assessment, 22% of 12th grade students (N=26,400) 

scored at or above proficiency (National Center for Education Statistics, 2019). The NAEP 

science assessment measures students' content knowledge and performance in four science 

practices: identifying scientific principles, using scientific principles, using scientific inquiry and 

using technological design. Although this assessment contains both multiple choice and 

constructed response questions, the data is not displayed to distinguish between the two types of 

student responses (National Assessment of Educational Progress, 2019). Both assessments 

demonstrate that high school students struggle with communicating in written text. This data 

combined with the emphasis of communication in NGSS highlights the importance of focusing 

on writing instruction in science classrooms (Drew et al., 2017).  

Writing Instruction in Science Classrooms 

Although science teachers find writing important, very little emphasis is placed on 

teaching students how to write within science classrooms. Many content area teachers do not feel 

confident in their ability to teach writing or are unaware of the most effective ways to teach it. 

Others look at writing instruction as an additional item added to their plate and therefore not an 

important piece to teaching content material. When surveyed, 59% of science teachers in sixth 

through 12th grade across the United States (N=284) said they use writing to help reinforce 

scientific inquiry, but very few teachers engage students in peer feedback and revising their 
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writing. More than 30% of science teachers have never explicitly taught students how to revise 

their writing (Drew et al., 2017). 

In a meta-analysis of 123 studies on writing instruction in fourth through 12th grade, 

Graham and Perin (2007) found that instructional strategies improve the quality of writing for 

students. The most effective strategy is teaching students how to plan, revise, and edit their 

writing. Students who struggle with writing benefit the most from this instructional practice. The 

second most effective strategy is teaching students how to summarize after reading. Students 

who successfully summarize reading material can pull out the most important concepts in a 

concise and accurate manner, improving their writing. The third most effective strategy is 

allowing students to collaborate with each other in the writing process through peer revising and 

editing. Graham and Perin found that when students work collaboratively to plan, draft, and/or 

revise writing there is a strong and positive impact on writing quality. In addition to these 

instructional practices, the researchers emphasized that students must have clear specific goals 

when writing, and they should be given the opportunity to analyze and imitate product models. 

Overall, it is highly advantageous to explicitly teach students collaborative writing strategies that 

involve editing and revising.  

The Benefits of Peer Review 

One clear way to address student writing skill deficits is through peer assessment. Peer 

editing can identify misconceptions early, which allows students and teachers to address deficits 

sooner. This feedback allows students to identify strengths and weaknesses, isolate areas for 

remediation, and foster metacognitive skills. The benefits occur for both the assessor and 

assessed because peer editing encourages self-reflection for both students, increasing 
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metacognition. Metacognition allows students to identify mistakes, learn from them, and apply 

that knowledge in a future assignment. Feedback can identify and correct errors, add new 

information, and verify existing information. In addition, peers can give more frequent and 

plentiful feedback compared to teachers since there are more students than teachers in the 

classroom (Topping, 2009).  

In a meta-analysis of 33 studies dealing with self- and peer-assessment in third through 

12th grade, Sanchez et al. (2017) found that students who self- and peer-grade show higher levels 

of academic performance on subsequent tests because they have developed a clearer 

understanding of the material. Actively engaging students in the grading process allows them to 

self-reflect and improve on future assignments. However, this process does not come naturally 

for students. In their analysis, all studies provided rubrics to students, and many studies provided 

students with guidance on how to conduct self- and peer-grading. Teachers must train their 

students to self- and peer-grade to see the benefits. The researchers recommend that future 

studies focus on the amount and type of guidance given to students.  

Teacher Concerns of Peer Editing 

Despite the benefits of peer editing, there are some common concerns expressed by 

teachers. One concern is that peer comments will not align with teacher comments, and as a 

result, students will miss errors that need to be fixed or make unnecessary changes to their 

assignment. However, Falchikov and Goldfinch (2000) conducted a meta-analysis that reviewed 

48 quantitative peer assessment investigations and found that, on average, peer feedback aligns 

with teacher feedback. The alignment of feedback is higher when academic products are 

assessed, and the assignment is well designed with clearly understood criteria. Sanchez et al. 
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(2017) also found a strong correlation between student and teacher feedback, noting that peer 

assigned grades were similar to teacher assigned grades. These results may be due to the 

structure and guidance given by teachers who provided students with rubrics to assist in their 

editing. However, other factors, like the type of grade awarded for the assignment, could also 

play a role. For example, using a peer assessment as a summative final grade could inflate the 

grade given by the peer. The authors suggest more research is needed to determine what causes 

the alignment of peer and teacher feedback. 

Another common concern of peer editing is time. For example, Weaver (2023) says 

effective peer editing requires additional instruction, and the investment of time in training 

students is costly and could cause teachers to cut other writing assignments in the classroom. 

Weaver does describe some benefits to peer editing, like teachers gaining insight into student 

understanding during peer editing discussions. Teachers can use this insight to drive future 

lessons and meet the needs of their students. On the other hand, Sanchez et al. (2017) say the 

upfront investment of teaching students how to peer edit is no different than any other new 

curriculum initiative. Therefore, involving students in the assessment process by implementing 

peer editing is a worthwhile investment in time.  

Strategies for Teaching Peer Editing 

Teachers need to explicitly teach writing skills and peer editing skills for students to 

improve their writing. With good organization, clear goals, and practice, students can give 

effective feedback (Graham & Perin, 2007; Topping, 2009). Wu and Schunn (2020) found that 

secondary students not only improved writing through peer editing but also applied what they 

learned to a future assignment. Teachers in this investigation taught high school students how to 
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peer edit by reviewing unhelpful and helpful comments in a class discussion. Students were 

paired and given a sample essay to review. As a class, students discussed the comments made in 

their pairings, and the teacher emphasized high level comments, such as providing a deeper 

explanation or supporting an idea with evidence. After this activity, students wrote an essay and 

then performed peer editing using a rubric. During the peer edit, students were asked to provide 

comments in focus areas determined by the researchers. After the peer edit, students revised their 

papers and then completed a second writing task one week later using the same rubric as the first 

writing assignment. The study found that through purposeful instruction of peer editing, students 

improved their scores on both the revised essay and on the second writing assignment. In other 

words, peer editing not only helped students improve their writing, but students were able to 

apply information learned to a future assignment.   

Reflection after peer feedback is also crucial. According to Wichmann et al. (2017), peer 

editing is only useful when sense-making support is provided to students after peer editing and 

during the paper revision process. Students often have trouble with feedback uptake, meaning 

they do not know how to make sense of peer feedback and use it to improve their writing. 

Allowing students to reflect on peer feedback is crucial to feedback uptake. After receiving peer 

feedback, students in this investigation used a table to make sense of each comment and to 

determine how the comment would help them improve their essay. Overall, the researchers found 

that giving students the opportunity to reflect on peer feedback allowed them to evaluate the 

feedback, make appropriate changes, and score higher on writing assignments. 

The Need for Peer Review 
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The NGSS have forced a shift in science education away from students memorizing and 

repeating a list of facts to students exploring phenomena through scientific investigation and 

acting more like scientists. The standards require students to construct explanations and engage 

in arguments from evidence. In addition, students must be able to obtain, evaluate, and 

communicate these ideas. Writing is an important means of this communication and as the 

research shows, an area where students typically struggle. As a result, instructors must bridge the 

gap by implementing best practices in writing instruction to help students succeed (Drew et al., 

2017).  

Peer review is an instructional strategy that can effectively support students as they 

develop their writing skills in science classrooms. When teachers provide meaningful instruction 

of peer editing where students evaluate the effectiveness of comments and assess end-product 

models, students can give feedback similar to their teacher. In addition, peer reviewing allows for 

more eyes on any one student’s writing and offers a dual metacognitive benefit where both the 

peer reviewer and student being reviewed reflect on their writing to make improvements. 

Consequently, structured teaching and modeling of peer editing combined with instructing 

students how to reflect on peers’ comments can benefit both teacher and student by improving 

student writing in science classrooms (Topping, 2009; Wichmann et al., 2017). 
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CHAPTER THREE 

METHODOLOGY 

The goal of this research was to determine how structured teaching and modeling of peer 

editing impacted the scientific writing of students. Treatment consisted of two peer editing 

lessons where students were explicitly instructed how to give constructive feedback aligned with 

Advanced Placement (AP) exam rubrics. In addition, students evaluated models of graded 

student responses. Each lesson was followed by a peer editing exercise where students applied 

the knowledge gained in the lessons. A mixed methods approach was used to determine the 

effectiveness of the peer editing lessons and exercises on the scientific writing of students. 

Qualitative and quantitative data were triangulated to increase the credibility of findings. 

Demographics 

The study took place at Yorkville High School in Yorkville, Illinois. Yorkville High 

school is a public school in the western suburbs of Chicago about 55 miles outside of the city. 

The school runs on a modified block schedule where each class meets three times a week. Two 

class periods run 88 minutes, and the last class of the week is 47 minutes. At the time of the 

study, the school enrollment was 2,139 students and composed of 63.3% White, 21% Hispanic, 

8.2% Black, 2.6% Asian, and 4.7% two or more ethnicities. The student to teacher ratio was 

21:1, and 23.6% of students received free or reduced lunch (“Yorkville High School,” n.d.).   

The participants in this investigation were juniors and seniors in AP Environmental 

Science at Yorkville High School. The majority of students who take AP Environmental Science 

are college bound and interested in science. There were 38 participants in the study across two 
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classes (N=38). My second period class consisted of 17 students with 47% male and 53% female 

(n=17). My sixth period class contained 21 students with 62% male and 38% female (n=21). 

During their sophomore year, 59% of students in second period class took Chemistry and 41% 

took Chemistry Honors. In sixth period, 71% of students took Chemistry their sophomore year 

while 29% took Chemistry Honors. In my second period, 44% of the students were taking an AP 

class for the first time. In my sixth period, 38% of the class were first-time AP students. Due to 

the mix of sophomore science course levels and prior AP coursework, each class contained 

students with a range of writing abilities. The diversity of each class reflected the overall school 

population demographics (Table 1). Research took place over two units. Both classes received 

treatment, but in alternating units. While one class received treatment, the other class served as 

nontreatment. The research methodology for this project received an exemption by Montana 

State University's Institutional Review Board and compliance for work with human subjects was 

maintained (Appendix A). 

Table 1. Demographics of Yorkville High School, second period AP Environmental Science, 

(n=17), sixth period AP Environmental Science, (n=21). 

Ethnicity Yorkville High School 
Second period AP 

Environmental Science 

Sixth period AP 

Environmental Science 

White 63.3% 76% 71% 

Hispanic 21% 12% 14% 

Black 8.2% 0% 5% 

Asian 2.6% 6% 5% 

Two or more 

ethnicities 
4.7% 6% 5% 

Treatment 

Peer editing treatment began at the start of the second semester. Second period received 

treatment first while sixth period received no treatment. Treatment for second period occurred in 
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Unit 5: Land and Water Use and consisted of two lessons designed to get students reviewing 

constructive feedback and using the College Board rubrics to learn AP grading expectations. 

Each lesson was followed by students peer reviewing a practice free response question (FRQ). In 

the first lesson students reviewed constructive and nonconstructive feedback on a writing 

assignment (Appendix B). The goal of this lesson was to develop criteria for constructive 

feedback. In small groups, students were asked to evaluate a student FRQ sample posted by the 

College Board that was graded in two different ways. One grader gave very specific and helpful 

feedback while the other did not. Students first evaluated the comments with partners, attempted 

to correct the wrong answers, and then shared their ideas in a whole class discussion. During the 

whole class discussion, students came to a consensus on the difference between constructive and 

nonconstructive feedback (Figure 1).  

 
Figure 1. Lesson one criteria for constructive and nonconstructive feedback. 

Following the lesson, students peer edited a practice FRQ that was assigned for 

homework the class period before (Appendix C). Students chose their peer editor and were 

encouraged to sit next to each other. During peer editing, students used a grading rubric to 

identify correct and incorrect answers. For incorrect responses, students were told to give at least 
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two constructive comments to help their peers improve their FRQ. A grading sheet was 

developed to help peer editors keep track of points and comments during peer editing (Figure 2).  

 
Figure 2. Sample scoring sheet used during peer editing. 

After peer editing, students returned papers to their peers. Each student looked over the 

peer comments. Students were asked to use peer feedback to make corrections to their FRQ in a 

new pen color. A different color was used, so corrections could easily be distinguished from 

original answers. The assignment was collected, and completion points were awarded.  

In the second lesson, students graded three FRQ samples from the College Board in small 

groups (Appendix D). Students used a College Board scoring rubric to determine how many 

points each sample earned and provided at least two constructive comments to help the student 

earn more points. Students shared constructive comments with the class, and in a whole group 

discussion, students evaluated the usefulness of the comments. The goal of this lesson was to 
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assess end-product models from an AP exam, review the criteria for constructive and 

nonconstructive comments, and become more familiar with rubrics used for scoring FRQs on the 

AP exam. After the lesson, students peer edited a practice FRQ that was assigned for homework 

the period before (Appendix E). Students chose their peer editor and were encouraged to sit next 

to each other. During peer editing, students used a grading rubric to identify correct and incorrect 

answers. For incorrect responses, students were told to give at least two constructive comments 

to help their peers improve their FRQ. A grading sheet was developed to help peer editors keep 

track of points and comments during peer editing. After peer editing, students returned papers to 

their peers. Each student looked over the peer comments and made corrections to their FRQ in a 

new pen color. A different color was used, so corrections could easily be distinguished from 

original answers. The assignment was collected, and completion points were awarded. 

The nontreatment group completed both practice FRQs, but students self-graded their 

responses and did not participate in the two peer editing lessons. At the end of Unit 5: Land and 

Water Use, a summative assessment was given to both treatment and nontreatment groups. It 

contained multiple choice questions and one FRQ. I assessed the accuracy of each student’s FRQ 

response out of 10 points. During Unit 6: Energy Resources and Consumption, the treatment and 

nontreatment groups were switched. Second period served as the nontreatment group while sixth 

period received treatment. The same methodology was used with sixth period for this unit.  

Data Collection and Analysis Strategies 

To determine the effectiveness of structured teaching and modeling of peer editing on the 

scientific writing of students, a variety of data collection instruments were used. Both qualitative 

and quantitative data were developed to triangulate the results of this study. Quantitative 



18 

 

measures included surveys and summative free response writing test data. Student voice was 

captured in surveys, student interviews, and a teacher journal. Both quantitative and qualitative 

measures were evaluated to determine the usefulness of peer editing instruction and modeling.  

Pretreatment Peer Review Survey 

The Pretreatment Peer Review Survey was filled out prior to the first peer editing lesson 

(Appendix F). The survey was a mix of qualitative and quantitative questions and asked students 

about their experiences with peer review, like student confidence to give valuable feedback and 

student ability to take feedback from a peer to improve their own work. The quantitative 

questions contained a four-point Likert scale of strongly disagree (1), disagree (2), agree (3), and 

strongly agree (4). To elicit student voice and qualitative data, students were asked to elaborate 

on why they chose answers on two of the Likert questions. The survey was conducted using 

Google Forms. Prior to taking the survey, students were reminded that it was voluntary and 

would not help or harm their grade. The data from the Pretreatment Peer Review Survey was 

imported into Excel, and the frequency of responses was calculated. To visualize the data, 

stacked bar graphs were made. The qualitative data from the survey was analyzed for themes and 

patterns. 

Posttreatment Peer Review Survey 

The Posttreatment Peer Review Survey was given after the second peer editing lesson 

(Appendix G). The survey was a mix of qualitative and quantitative questions. It contained the 

same questions as the Pretreatment Peer Review Survey with an additional four questions that 

pertained to the usefulness of the strategies used during treatment and the overall effectiveness of 

peer editing instruction. Like the pretreatment survey, the quantitative questions contained a 
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four-point Likert scale of strongly disagree (1), disagree (2), agree (3), and strongly agree (4). To 

elicit student voice and qualitative data, students were asked to elaborate on why they chose 

answers on six of the Likert questions. The Posttreatment Peer Review Survey was given using 

Google Forms. Prior to taking the survey, students were reminded that it was voluntary and 

would not help or harm their grade. The data from the Posttreatment Peer Review Survey was 

imported into Excel, and the frequency of responses was calculated. To visualize the data, 

stacked bar graphs were made. The qualitative data from the survey was analyzed for themes and 

patterns.  

Teacher Journal 

Throughout the study I kept a handwritten Teacher Journal (Appendix H). I recorded 

student comments during the two peer editing lessons, including whether students found the 

activities useful. I also documented the engagement level of students in the lessons, whether 

students were helping each other, if there were any directions students struggled with, and what 

the classroom environment felt like. I also wrote down student comments and questions while 

they peer edited each other’s practice FRQs. Lastly, I made notes of student comments and 

questions while students used peer comments to edit and improve on their own assignments. The 

Teacher Journal was analyzed for themes and patterns. The journal helped me track successes 

and challenges during the study and triangulate the quantitative data collected in the study.  

Free Response Writing Test 

To assess the effectiveness of peer editing on the scientific writing of students, I used 

Free Response Writing Test scores from Unit 5: Land and Water Use and Unit 6: Energy 

Resources and Consumption (Appendix I). These summative assessments were given at the end 
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of each unit and were part of a larger test that also contained multiple choice questions. Since my 

research was only concerned with the scientific writing of students, the multiple-choice questions 

were excluded from the study. The test was given on paper, and students wrote their responses on 

an answer sheet. I graded each Free Response Writing Test out of 10 points. The Free Response 

Writing Test scores were compared between treatment and nontreatment groups for each unit. 

The score for each student was entered into Excel, and the mean, median, and mode were 

calculated. To test for a difference in scores between treatment and nontreatment groups, the 

Wilcoxon rank-sum test was used. To visualize this information a Box and Whiskers plot was 

used.  

Student Interviews 

Five students were interviewed in each class after the second peer editing lesson took 

place. All students were asked the same eight questions in the Student Interview (Appendix J). 

Students were told that participating in the interview was voluntary and would not help or harm 

their grade. Students volunteered to be interviewed, and students were chosen to get a variety of 

skill levels. Students were told the purpose of the interview and how the information gained 

would be used. I interviewed each student one on one where they were working. Students were 

working in small groups or individually on a different activity, so students not being interviewed 

were busy and not bothered while I was interviewing their classmates. I transcribed student 

responses to the interview questions, and thematic analysis was used to find common themes. All 

four data sources, Peer Review Survey, Teacher Journal, Free Response Writing Test, and 

Student Interviews, were triangulated to increase the trustworthiness of results (Table 2). 
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Table 2. Data triangulation matrix. 

Research Question Data Source 1 Data Source 2 Data Source 3 Data Source 4 

How does direct 

instruction and 

modeling of peer 

editing impact 

scientific writing 

of Advanced 

Placement 

Environmental 

Science students in 

a high school 

science classroom? 

Treatment and 

nontreatment 

Free Response 

Writing Test 

scores 

Peer Review 

Surveys pre and 

post peer editing 

instruction 

Student 

Interviews post 

peer editing 

instruction 

Teacher Journal 
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DATA ANALYSIS: CLAIMS AND EVIDENCE 

 The purpose of this study was to determine if purposeful, meaningful instruction of peer 

editing would impact the scientific writing of high school students. Instruction consisted of two 

lessons where students evaluated models of graded student responses and learned how to give 

constructive and nonconstructive feedback aligned with Advanced Placement rubrics. Each 

lesson was followed by peer editing opportunities. The focus question to be answered was, how 

does structured teaching and modeling of peer editing impact scientific writing of Advanced 

Placement Environmental Science students in a high school science classroom?. The outcomes of 

this study were mixed. Students increased confidence in peer editing after treatment, and most 

students valued the peer editing lessons and thought peer editing improved their writing. 

However, the results of the Free Response Writing Test scores remained unaffected, and no 

difference was found between the treatment and nontreatment groups. 

Effectiveness of Peer Editing Lessons 

The results of the Posttreatment Peer Review Survey indicated that 69% of respondents 

strongly agreed and 25% agreed that instruction on peer editing was useful (N=36). Instructing 

students how to peer edit gave them ideas for what to say to their peers. Students surveyed said 

the lessons on peer review added clarity to their comments with one student commenting, “Now 

I can articulate my thoughts for improvement much more clear because of the lesson.” Several 

students also thought peer review would be a skill that would benefit them in the future. As a 

result, they found the instruction on peer review useful. One student mentioned, “I think it will 

help in the long run.” Of those surveyed, two students (6%) disagreed that the instruction on peer 
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review was useful (Figure 3). These students noted that they knew how to peer edit but still 

found the lessons a good refresher and useful. Of the students who disagreed, one student said, “I 

already know how to peer review so that wasn't really needed, but going over constructive vs. 

non-constructive feedback was useful.” 

 
Figure 3. Percent distribution in the Posttreatment Peer Review Survey, instruction on how to 

peer edit was useful (Question 10), (N=36). 

Of those surveyed in the Posttreatment Peer Review Survey, 100% agreed or strongly 

agreed that the first lesson on learning constructive and nonconstructive feedback was useful 

(N=36). One student said, “It gave examples of both positive and negative feedback; not just 

saying don't do this but how to rephrase it to make it more constructive.” The second lesson 

where students graded student samples from the College Board had more mixed reviews. Most 

students either strongly agreed or agreed that the lesson was useful (91%), but three students 

(9%) did not find the lesson useful (Figure 4). These students were frustrated with the amount of 

time spent on the lesson. Each lesson lasted approximately 40 minutes. In the second lesson, 

6 69 25
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three different student responses were reviewed and graded, giving constructive feedback on 

each. One student noted, “We had never been truly taught before, so that was helpful, but at the 

same time it is a fairly simple concept that I do not believe needed quite as much time as it got.” 

The same sentiment was noted in the Teacher Journal. The two 40-minute peer editing lessons 

required a large portion of class time. In addition, the process of peer editing required more time 

than self-grading. Self-grading took less than 10 minutes while peer-grading required up to 20 

minutes. Teacher workload was also not reduced during this study. There was no change in the 

teacher grading time of end of unit Free Response Writing Test scores, and since practice Free 

Response Questions were previously self-graded, peer editing did not decrease teacher workload 

of entering these grades into the computer. 

 
Figure 4. Percent distribution in the Posttreatment Peer Review Survey, learning constructive and 

nonconstructive was useful (Question 8), grading student sample work was useful (Question 9), 

(N=36). 
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Student Attitudes on Peer Editing 

Students also gained confidence in peer editing after they experienced the two peer 

editing lessons. Prior to treatment, students took the Pretreatment Peer Review Survey, which 

found that 84% of students strongly agreed or agreed they could give helpful feedback to their 

peers that would improve their peer’s writing (N=37). Of the 16% who disagreed with this same 

statement, several students cited feeling bad giving too harsh criticism while others noted that 

they were unsure of the feedback to provide because they did not know what their teacher was 

expecting. After the two peer editing lessons, students took the Posttreatment Peer Review 

Survey. The number of students who felt they could give valuable feedback increased from 84% 

pretreatment to 94% posttreatment with 22% strongly agreeing and only 6% disagreeing (N=36). 

Many students said they understood the writing expectations, which meant they could provide 

useful feedback. One student responded, “I am familiar with what is required for good scoring 

and can provide relevant feedback on how to achieve it.” When asked to rate their confidence in 

giving constructive feedback to peers, before treatment 16% of students lacked confidence. One 

respondent said, “I don't do great at FRQs so I think my feedback will not be effective.” After the 

peer editing lessons, the number of students who lacked confidence dropped to 8% with the 

majority of students (92%) agreeing or strongly agreeing that they could confidently give their 

peers constructive feedback (Figure 5). One student noted, “Before this lesson I didn't really 

know what to say in the comments when peer editing, but after Mrs. Jones taught us, I am much 

more confident about it.” 
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Figure 5. Percent distribution in the Pretreatment Peer Review Survey (N=37) and Posttreatment 

Peer Review Survey (N=36), I can give feedback to improve someone else's writing (Question 

4), I am confident in my ability to give feedback (Question 5). 

In addition, 69% of students surveyed agreed and 22% strongly agreed that feedback 

from their peers helped them to improve their work. Students felt their peers were able to help 

them fix mistakes with one student noting, “When I get another person’s eyes on my work, they 

are able to spot mistakes I hadn't noticed.” Other students surveyed appreciated the new ideas 

and point of view a peer offered. One respondent said, “I can gain new and different perspectives 

that I may not have considered before.” In Student Interviews, several other students noted that 

gaining insight into how others think was an additional benefit of peer editing. One student 

described peer editing as “mutually beneficial,” and another mentioned she was able to “get 

ideas from other people’s work.” Overall, the majority of students felt feedback from peers 

allowed them to improve their writing (Figure 6).  
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Figure 6. Percent distribution in the Posttreatment Peer Review Survey, feedback from others 

helped my writing (Question 7), (N=36). 

 In the Teacher Journal, an added benefit noted during peer editing was the collaboration 

that occurred between peers. After lessons, students peer edited a practice free response question. 

During these peer editing sessions, students were engaged with each other. They asked clarifying 

questions on responses they did not understand and explained constructive comments they gave 

their peers. This level of engagement was not noted during self-grading sessions. Students were 

very quiet during self-grading, asked very few questions, and did not analyze the grading rubric 

in the same way that the peer graders did.   

Student Prior and Current Experience with Peer Review 

In the Pretreatment Peer Review Survey, 65% of respondents agreed they had used peer 

editing in other classes and 70% of students agreed they had been taught how to peer review with 

many citing experiences in English class (N=37). No students mentioned using peer editing in a 

previous science class. There were mixed comments on the level of teaching that had taken 
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place. Some students mentioned explicit instruction while others mentioned using rubrics to 

grade their peers’ essays. For example, one student said, “A teacher has explained how the peer 

review needs to be done with simple and clear directions,” indicating some level of instruction 

had taken place. While another student discussed, “I have learned to peer review mostly in my 

English classes where I have to check another peer’s work as they do mine. This checking is to 

make sure everything that is on the rubric is in their essay before submitting.” Among the 30% of 

students who disagreed that they had been taught how to peer edit, many cited they were asked to 

peer review with minimal instruction. One respondent noted, “A teacher has never really taught 

me how to peer review, they just give us a paper on what to look for and expect us to know what 

to do. I think it’s basically them thinking that a previous teacher already taught us.”  

After treatment, the number of students who said peer review was used in other classes 

dropped from 65% to 58% (N=36). Students looked at this question differently the second time 

around. Comments revolved around peer editing only being used in English and now our science 

course. Some students mentioned using peer review at younger grades, but not as frequently now 

in high school. Initially some students may not have understood the concept of peer review. Prior 

to taking the survey, there was no discussion on peer review, its definition, and what it meant for 

our class. In the Pretreatment Peer Review Survey some students commented they peer review in 

math and other classes when they take group tests. Working collaboratively with peers is not peer 

review, so this was a misconception. After our peer editing lessons, students had a much firmer 

grasp on the concept of peer editing. For example, in the Posttreatment Peer Review Survey one 

student said, “It taught me, after years of teachers just giving us papers and saying peer review 

this, how to actually complete a peer review instead of being confused and putting whatever on 
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the paper to complete the assignment.” After treatment, some students decided that fewer classes 

use peer review and the percentage of students who agreed with this question dropped.  

As expected, the number of students who agreed they had been taught how to peer edit 

increased from 70% pretreatment to 94% posttreatment. Two students disagreed with this 

statement (6%) posttreatment. Several students were absent during the peer editing lessons, and 

identifying information was not collected during surveys. One student who disagreed 

posttreatment said, “No one has really taught us, English has said to just do it with little 

direction.” The second student responded, “I kinda figured it out on my own and then over time 

teachers will just give me a rubric to grade off of, so I just went along with it.” Consequently, it 

cannot be determined if these two students missed the lessons or just felt the lessons were not 

valuable to them (Figure 7).  

 
Figure 7. Percent distribution in the Pretreatment Peer Review Survey (N=37) and Posttreatment 

Peer Review Survey (N=36), Peer review occurs in other classes (Question 1), A teacher has 

taught me how to peer review (Question 2). 
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Free Response Writing Test Results 

Although students reported positive experiences with peer editing in surveys, no 

measurable difference was detected in the Free Response Writing Test scores. The Wilcoxon 

rank-sum test yielded a p value of .14 (N=38), which is greater than .05 and indicated no 

statistical difference between the treatment and nontreatment groups on the Unit 5 Free Response 

Writing Test scores (Appendix K). Although the scores between treatment and nontreatment 

groups were not statistically different, the treatment group had a higher mean and median. Out of 

10 points, the treatment group had a mean score of 5.18 (n=17) compared to the nontreatment 

group’s mean score of 3.90 points (n=21). The median score of the treatment group was also 

higher with a score of 5 compared to the nontreatment median score of 3. In addition, the 

treatment group showed a smaller interquartile range indicating less dispersion and more 

consistency in treatment test scores (Figure 8).  

 
Figure 8. Box and Whiskers plot of Unit 5 Free Response Writing Test scores for nontreatment 

(n=21) and treatment (n=17) groups. 
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In Unit 6 the treatment and nontreatment groups were switched. Like Unit 5, the 

Wilcoxon rank-sum test yielded a p value greater than .05 (p=.78, N=38) and indicated no 

statistical difference in the Unit 6 Free Response Writing Test scores between the treatment and 

nontreatment groups (Appendix L). Unlike results in Unit 5, the treatment group did not have a 

higher mean than the nontreatment group. Out of 10 points, the treatment group had a mean 

score of 6.62 (n=21) compared to the nontreatment group which had a higher mean score of 6.82 

(n=17). Although the mean score was not higher, the difference between treatment and 

nontreatment groups in Unit 6, 0.20 points, was drastically smaller than Unit 5, 1.28 points. In 

addition, both groups had a median score of 7 in Unit 6. The interquartile range also showed less 

variability for the nontreatment, but overall, both groups showed less dispersion and more 

consistent scores on the Unit 6 test compared to the Unit 5 test (Figure 9).  

 
Figure 9. Box and Whiskers plot of Unit 6 Free Response Writing Test scores for nontreatment 

(n=17) and treatment (n=21) groups. 
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Student Advice for Teachers 

 One of the questions in the Student Interview asked students to give advice to another 

teacher implementing peer review in their classroom. Ten students were interviewed after 

treatment concluded. Eight out of 10 students interviewed said teachers should provide some 

level of instruction of peer editing, since many students do not know how to do it effectively. 

One student mentioned, “Teachers need to at least give examples of how to peer edit correctly. 

They can’t just say give constructive feedback. Students need to see what that means because it’s 

different in each class.” Two other students, who were interviewed, valued peer editing in person. 

These students suggested teachers complete peer editing exercises in class instead of outside of 

class as homework. One student mentioned that sitting next to his peer made it easier to explain 

the edits face to face.  
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CHAPTER FOUR 

VALUE: REASONING AND REFLECTION 

Claims from the Study 

The goal of this study was to determine if explicit instruction of peer editing helped 

students to become better writers. Although the results of this study indicated that peer review 

had no significant impact on the Free Response Writing Test scores of Advanced Placement (AP) 

Environmental Science students, students still appreciated the direct instruction on how to peer 

edit, and they gained confidence in peer editing one another’s work, which led them to believe 

they developed into better writers. I appreciated the level of student engagement that occurred 

during peer editing exercises with students asking more questions and diving deeper into their 

understanding of AP grading rubrics. If given more peer editing opportunities, I believe students 

would become better writers and teacher workload could decrease. In addition, I believe peer 

editing could close the gap between high and low achieving students.  

Usefulness of Peer Editing Instruction 

The majority of students valued receiving instruction on how to peer edit, with 69% of 

respondents strongly agreeing and 25% agreeing that lessons on peer editing were useful. 

Students acknowledged that feedback in each class looks different. Therefore, teachers should 

provide some instruction on what that feedback looks like. For example, the feedback on a paper 

in English may look different than feedback provided on a free response question in science. As a 

result, teachers should provide specific examples and review writing expectations for their class 

before a peer edit exercise occurs.  
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In addition, students gained confidence in peer editing after peer editing instruction. Prior 

to peer editing instruction, 84% of students were confident in their ability to give feedback to 

peers. After peer editing instruction, this number increased to 92%. Prior to treatment, 84% of 

students either strongly agreed or agreed they could give peers feedback to improve their writing. 

After peer editing lessons, this number rose to 94% with 22% of students strongly agreeing. 

Students appreciated that the peer editing lessons provided examples of constructive course-

specific feedback. In addition, they learned the expectations of AP graders on the AP exam. As a 

result, students had examples of what to say to help their peers and their confidence to peer edit 

increased.  

Students also believed that peer editing helped them to become better writers. Of those 

surveyed, 69% of students agreed and 22% strongly agreed that feedback from their peers helped 

them to improve their work. Students described how peer editing benefited them in two ways. 

They received useful feedback from their peers, and while peer editing, they got ideas for how to 

answer questions in different ways. This benefit was mentioned in the research of Topping 

(2009), who discussed that peer editing encourages self-reflection and metacognition. As 

students read other students’ work, they gained ideas for how to improve their own work. In 

addition, another important piece to peer review is giving students time to reflect after peer 

editing occurs. Students should be given class time to review peer comments, make edits and ask 

clarifying questions. Wichmann et al. (2017) referred to this as feedback uptake, and it was 

something I consciously built into each of the peer editing exercises. I believe allowing time for 

reflection and giving students time in class to make corrections to their writing based off peer 
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feedback, made them feel more confident as writers because they were able to understand and fix 

their mistakes.  

Higher Student Engagement 

Although the peer review lessons were a time investment, two 40-minute lessons, and 

peer-grading took more class time than self-grading, 20 minutes compared to less than 10 

minutes, I believe the time invested in peer editing is worthwhile because students engage more 

deeply with the text and rubrics compared to self-grading. During all four peer editing exercises, 

I noted more student questions and more student discussion compared to the group who self-

graded. The peer-grading group seemed more invested in understanding the grading rubric and 

understanding their peers’ responses to accurately award points. Students who self-graded had 

less pressure to accurately grade because they were grading themselves, and since this practice 

was for completion points, students knew I also would not be looking at it deeply to catch 

mistakes. Peer-grading added an extra layer of accountability that caused students to engage 

more deeply with the rubric and their peers.  

The findings also suggested that peer review is an underutilized strategy in science 

courses. Although 65% of students said they have used peer review before in other classes, none 

mentioned using it in a previous science class. As a result, peer review is an instructional strategy 

that could be used more frequently in science courses. When supported with proper instruction, 

peer review could be a skill used to develop the writing of science students. Perhaps teachers are 

nervous about the time investment, but the student collaboration and deepening of knowledge 

that occurred while peer editing made the time well spent.  
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Potential to Decrease Teacher Workload 

In addition, I predict students will become better writers if given more peer editing 

opportunities and as a result, teacher workload could decrease. In this study, students peer edited 

for one unit the second semester of the school year. As a result, I did not feel or see a reduction in 

teacher workload during this study. Peer grading and the initial lessons are time consuming, but 

after students understand expectations, the process would be more automated. I think it is best 

for students to start the school year with self-grading practice to understand the writing prompts 

before attempting to give peers advice on how to fix mistakes. After the first quarter of the 

school year practicing self-grading, I would introduce peer editing with the lessons in this study 

and conduct peer editing the rest of the school year. As noted previously, peer review added an 

extra layer of accountability and allowed students to engage more deeply with rubrics. Using 

peer review for most of the school year would allow students to evaluate peer responses and have 

a better understanding of rubric requirements, which will hopefully help them become better 

writers and score higher on end of unit assessments. With growing class sizes, this would 

ultimately save me time grading and providing feedback on end of unit assessments, decreasing 

teacher workload. 

Potential to Close the Gap between High and Low 

Achieving Students 

Finally, I believe peer editing helped close the gap in scores between my two class 

periods. I tracked test scores between these two classes all school year, and my sixth period 

consistently scored lower than my second period on all assessments. My sixth period class had a 

higher number of students who took Chemistry their sophomore year, 71%, compared to 59% in 

my second period. Compared with students in Chemistry Honors, students in Chemistry had 
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fewer opportunities to practice writing skills. As a result, the lower assessment scores in sixth 

period could be explained by the fact that many students had not practiced these skills during 

their sophomore year. However, after sixth period received peer editing treatment, I noticed the 

gap in scores between these two classes decreased.  

My sixth period class was the nontreatment group in Unit 5 and the treatment group in 

Unit 6. In Unit 5, as expected, the treatment group had a mean score that was 1.28 points higher 

than the nontreatment group. In Unit 6, my sixth period received treatment and had a lower mean 

score of 6.62 compared to the nontreatment group which had a higher mean score of 6.82. 

Although my sixth period did not score higher than second period during their peer editing 

treatment, the mean score was only 0.20 lower and was the smallest difference in mean writing 

scores between the two classes all school year. This data suggests peer editing might have 

reduced the disparity in scores between the two class periods. By exposing students to examples 

of peers’ work, AP rubrics, and peer feedback, peer editing may have helped struggling writers to 

develop their skills and move closer to the performance level of high-achieving peers.  

Value of the Study and Consideration for Future Research 

Overall, peer editing is worthwhile. The time spent teaching students how to peer review 

effectively was well worth the investment. Instructing students how to peer edit increased their 

confidence to give their peers meaningful feedback. During peer editing exercises, students were 

highly engaged with the grading rubrics and asked clarifying questions to ensure their 

understanding. As a result, they learned the writing expectations at a deeper level, which made 

them feel like better writers. Dedicating time to teaching students how to effectively peer edit 

also demonstrated the importance I place on it as an educator. I believe this creates greater 
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student engagement, leading students to take the peer editing process seriously and invest time in 

evaluating their peers’ work and providing constructive feedback. This study also reinforced the 

need to teach students academic soft skills, like collaboration and using feedback to improve 

work. I often hear teachers complaining that students cannot work in teams or struggle to learn 

from their mistakes and as a result, fail tests. Over the last few years, I have realized that I need 

to explicitly teach these skills because they do not come naturally to most students. As a result, I 

will share my peer review lessons with my colleagues in hopes they will also implement peer 

review in their classrooms as a way for students to improve confidence in their writing skills. 

In addition, peer editing mimics what real scientists do. The Next Generation Science 

Standards (NGSS) focus on students becoming scientists and understanding the scientific process 

as a way of knowing. Engaging in argument from evidence is one of the science and engineering 

practices where students critique claims of other students and evaluate the evidence that supports 

the claims (National Research Council, 2012). Peer review is an important piece to 

understanding the nature of science because it allows scientists to build durability in scientific 

claims. Giving students opportunities to model what scientists do is essential because it helps 

students deepen their knowledge in the scientific process and helps them to become well 

informed citizens.  

Although I did not see significant growth in student test scores, I believe peer editing for 

longer could show greater growth. My plan is to start peer editing sooner next school year. The 

level of engagement students displayed while peer-grading made this whole process worthwhile 

to me. As students have deeper conversations about grading rubrics, they are likely to improve 

their writing skills. More work should be done to determine if using peer review for longer 



39 

 

periods of time in a high school science classroom can improve students’ writing. In addition, a 

future study could focus on peer review’s impact on teacher workload. With growing class sizes, 

can peer review help students become better writers and decrease the grading requirements of 

teachers? Attention should also be paid to students who struggle with writing. In my study, I 

observed the class period that typically struggles with writing performed better in the unit we 

used peer editing. This raises the question of whether peer editing can help shrink the gap 

between high and low achieving students. A long-term study on peer editing would be beneficial 

to address this issue. In addition, students mentioned that peer editing occurs outside of class as 

homework for some classes. I wonder if this method is as effective as having students peer edit 

side by side in class. A future study could examine whether peer editing is more effective for 

high school students in person during class or online outside of class.  

Impact of Action Research on the Author 

I am a naturally reflective teacher, always making changes between lessons and tweaking 

curricula from year to year. Action Research allowed me to become more systematic in my 

already reflective nature. I also learned to think of data in a different way. I learned to consider 

multiple sources of data and find ways to triangulate data, so I have multiple pieces of evidence 

to support or refute a teaching strategy. Understanding data in this way allowed me to effectively 

analyze results to see if student learning was meaningfully impacted.  

I plan to share this systematic way of measuring a tool or strategy’s effectiveness with the 

new teachers I mentor in my district. I truly believe that teachers must remain engaged to stay in 

the field of education. It is easy to get stuck in a loop of negativity blaming students, parents, and 

the school for the problems we see in the classroom. When teachers instead wear the hat of 
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problem solver, it allows them to change their practice in the classroom and try to solve some of 

the problems they are seeing. This mindset will allow teachers to remain engaged in the 

profession and lessen the chances of burning out. Teachers who reflect and make changes to their 

instructional practice feel a sense of empowerment and stay more intellectually engaged in the 

profession of teaching (Mertler, 2025). 
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Figure A1. Email of Institutional Review Board approval 
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NONCONSTRUCTIVE FEEDBACK 
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Lesson One: Constructive and Nonconstructive Feedback 

Purpose: Evaluate the comments on a free response question (FRQ) graded in two different ways 

and discuss criteria for constructive and nonconstructive feedback on writing assignments. 

Lesson: 

1. Place students in partners or groups of three. Display the sample directions (Figure B1). 

 
Figure B1. Sample directions to display for students. 

2. Pass out the Free Response Question prompt below and have students read through the 

prompt (Figures B2-B3).  
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Figure B2. Lesson one free response question prompt, page one. 
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Figure B3. Lesson one free response question prompt, page two.  
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3. Pass out the graded student sample response A (Figures B4-B5).     

 
Figure B4. Lesson one graded student sample response A, page one. 
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Figure B5. Lesson one graded student sample response A, page two. 
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4. Students will correct incorrect responses using the feedback provided on the FRQ.  

5. For responses that received +1, students must underline why the student earned the point.  

6. Repeat this process with student sample response B (Figures B6-B7).  

 
Figure B6. Lesson one graded student sample response B, page one. 
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Figure B7. Lesson one graded student sample response B, page two. 
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7. Give students the following discussion prompt:  

a. Which FRQ grader was easier to correct? Grader A or Grader B? WHY? 

b. What is constructive vs. nonconstructive feedback? 

8. Give students time to discuss in small groups and then share with the whole group.  

9. Create a criteria list of constructive and nonconstructive feedback (Figure B5). 

 
Figure B8. Sample criteria list of constructive and nonconstructive feedback. 

Activity adapted from the College Board (2025b) released exam FRQs. 
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APPENDIX C: PRACTICE FRQ PEER EDIT AFTER LESSON 

ONE 
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Figure C1. Unit 5 practice free response question number one. 

Activity adapted from the College Board (2025b) released exam FRQs. 
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Unit 6 FRQ #1 Practice - Energy Resources 

All FRQs must be handwritten on a separate sheet of paper! 

1. Many college students have a mini fridge in their dorm room. A standard mini fridge 

costs roughly $100, uses about 100 watts of electricity each hour, and can be expected to 

last for 5 years. The refrigerator is plugged into an electrical socket 24 hours a day, but is 

usually running only about 12 hours a day. Assume that electricity costs 

$0.10/kWh.  YOU MUST SHOW WORK AND UNITS TO RECEIVE POINTS! 

a. Calculate the lifetime monetary cost of owning and operating the refrigerator.  

b. Assume that the electricity used to power the refrigerator comes from a coal-burning 

power plant. One metric ton of coal contains 29.3 GJ (8,140 kWh) of energy. Because of the 

inefficiency of electricity generation and transmission, only one-third of the energy in coal 

reaches the refrigerator. Calculate how many tons of coal are used to power the refrigerator 

during its lifetime. 

c. Assume that 15 percent of the mass of the coal burned in the power plant ends up as coal 

ash, a potentially toxic mixture that contains mercury and arsenic. Calculate how many tons of 

coal ash are produced as a result of the refrigerator’s electricity use over its lifetime. 

d. What externalities does your answer from part (a) not include?  

i.Describe one social cost associated with using this appliance.   

ii.Describe TWO environmental costs associated with using this appliance.  

e. Describe one way a college student could reduce the electricity use associated with 

having a mini fridge in his or her dorm room.  

 

Activity adapted from the College Board (2025b) released exam FRQs. 
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Lesson Two: Sample FRQs from the College Board 

Purpose: Review the criteria for constructive and nonconstructive comments, give constructive 

comments to sample FRQs from the College Board, and become more familiar with rubrics used 

for scoring FRQs on the AP exam. 

Lesson: 

1. Place students in partners or groups of three. Project the directions for the activity (Figure 

D1).  

 
Figure D1. Lesson two free response questions grading directions for students. 

2. Pass out the Free Response Question prompt and have students read through the prompt 

(Figures D2-D3).  
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Figure D2. Advanced Placement Environmental Science free response prompt about Asian Carp, 

page one. 
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Figure D3. Advanced Placement Environmental Science free response prompt about Asian Carp, 

page two. 
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3. Pass out student sample response 1A (Figure D4).  

 
Figure D4. Advanced Placement Environmental Science sample student responses 1A. 
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4. Using the scoring rubric, students will determine the score awarded for the student 

sample (Figures D5-D9). Students will use highlighters to identify where the point was 

earned and justify the point with the number and letter on the grading rubric. Students 

must find at least two areas to leave constructive comments to help the sample student 

earn more points.  

 
Figure D5. Advanced Placement Environmental Science scoring rubric, page one. 
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Figure D6. Advanced Placement Environmental Science scoring rubric, page two. 
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Figure D7. Advanced Placement Environmental Science scoring rubric, page three. 
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Figure D8. Advanced Placement Environmental Science scoring rubric, page four. 
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Figure D9. Advanced Placement Environmental Science scoring rubric, page five. 
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5. After students have written a total score out of 10 at the top of the paper, the teacher will 

review the score awarded by the College Board with the whole class.  

6. Repeat this process with student sample responses 2A (Figures D10-D11) and 3A 

(Figures D12-D13).  

Activity adapted from the College Board (2025b) released exam FRQs. 
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Figure D10. Advanced Placement Environmental Science sample student responses 1B, page 

one. 
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Figure D11. Advanced Placement Environmental Science sample student responses 1B, page 

two. 
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Figure D12. Advanced Placement Environmental Science sample student responses 1C, page 

one. 
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Figure D13. Advanced Placement Environmental Science sample student responses 1C, page 

two. 
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APPENDIX E: PRACTICE FRQ PEER EDIT AFTER LESSON 

TWO 
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Figure E1. Unit 5 practice free response question number two. 
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Figure E2. Unit 6 practice free response question number two. 

Activity adapted from the College Board (2025b) released exam FRQs. 
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APPENDIX F: PRETREATMENT PEER REVIEW SURVEY  
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Figure F1. Pretreatment peer review survey, page one. 
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Figure F2. Pretreatment peer review survey, page two. 
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APPENDIX G: POSTTREATMENT PEER REVIEW SURVEY  
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Figure G1. Posttreatment peer review survey, page one. 
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Figure G2. Posttreatment peer review survey, page two. 
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Figure G3. Posttreatment peer review survey, page three. 
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Teacher Journal 

 

I plan to record: 

1. Student comments during the peer editing instructional activities (modeling good and 

poor comments, grading student sample work from the College Board). 

• Are students finding the activities useful? 

• Are students engaged? Helping each other? 

• Are they struggling with the directions? 

• What does the classroom environment feel like? 

2. Student comments and questions while peer editing. 

3. Student comments and questions while using peer comments to edit and improve on their 

own assignments. 
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APPENDIX I: FREE RESPONSE WRITING TEST 
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Figure I1. Unit 5 free response test question. 
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Figure I2. Unit 6 free response test question, page one. 
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Figure I3. Unit 6 free response test question, page two. 

Questions adapted from the College Board (2025b) released exam FRQs. 
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91 

 

Interview Questions 

Taking part in this interview is voluntary and participation or nonparticipation will not affect 

your grade or standing in class in any way.  

 

1. What part of peer review did you find the most difficult? 

 

2. Do you find peer review valuable? Why or why not?  

 

3. Are you able to be honest with your peers about ways that they can improve? Why or 

why not? 

 

4. Do you find it easy to take feedback from your peers and apply it to your work? Why or 

why not?  

 

5. Did peer feedback help you to become a better writer in APES? Why or why not? 

 

6. What did you learn from the process of peer editing? Give specific examples.  

 

7. If another teacher were to implement peer editing, what would be your advice? 

 

8. Is there anything else you would like me to know? 
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APPENDIX K: UNIT 5 WILCOXON RANK-SUM TEST 

RESULTS 
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Figure K1. Unit 5 Wilcoxon Rank-Sum test results. 
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APPENDIX L: UNIT 6 WILCOXON RANK-SUM TEST 

RESULTS 
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Figure L1. Unit 6 Wilcoxon Rank-Sum test results. 
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