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ABSTRACT 

Providing meaningful feedback to well over 100 students in a timely manner is 
challenging for many teachers, especially on bigger assignments. This action research 
study looked at strategies to maximize effective feedback towards large numbers of 
students. The primary focus area was helping students improve scientific 
argumentation assessments through self-assessment feedback methods along with 
students reflecting on content learning goals. Students were instructed on how to self-
evaluate their own science argumentative writing processes and encouraged to make 
improvements before submitting assessments. Instruction during data collection 
occurred during majority of remote learning, however continued into a hybrid 
classroom model. Data collected included written assessment data, student surveys, as 
well as small group/individual student interviews. Student feedback was very 
favorable to the self-assessment strategies implemented which also yielded slightly 
higher performance on student written assessments.  
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INTRODUCTION AND BACKGROUND 

Project Background 

The purpose of this study was to improve the feedback methods that I as a science 

teacher give to my students in a classroom setting and remote learning environment. As a 

teacher I know that giving my students timely and effective feedback is something that I 

have historically struggled with. Research suggests that feedback is most effective when 

it is individualized to the student and also received in a timely manner. Instructing well 

over 100 students per year makes it hard to accomplish both of those criteria. Often 

feedback will be individualized but not timely, or it will be timely but not individualized 

and specific. Therefore, in completing this Action Research project I planned to modify 

my instructional methods of giving students feedback to be more efficient as well as 

increase the effectiveness of feedback through methods tested in this study. I decided that 

a large focus area of this research should be around self-assessment feedback strategies. 

Having students self-assess their own work and writing was an area that I lacked in 

experience prior to this research study. Through research that I will share, I found that 

when utilized correctly, self-assessment strategies are an effective tool to drastically 

improve the timeliness of feedback that students receive. In light of the COVID-19 

pandemic and remote learning, I was not able to have individualized conversations with 

students in class related to their work, so the methods in which I communicated with 

students became even more important to their learning since there was less of a personal 

connection throughout remote learning.  
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Focus Questions 

My primary AR question was, what modes of feedback are effective at contributing to 

students’ achievement given a remote environment? There are four supporting questions 

that I looked to gather data from to support the primary AR question. These sub questions 

are as follows: 

1. How do student self-evaluation strategies improve scientific argumentation 

writing assessments?  

2. How does self-assessment impact the quality of student work and confidence? 

3. What teacher to student feedback methods do students value most?  

4. How do different feedback methods impact me as a teacher?   
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CONCEPTUAL FRAMEWORK 

Introduction 

The AR project I developed has to do with providing effective and meaningful 

feedback to students. My goals of this AR project were to find and implement feedback 

methods which better contribute to the learning process of my future students as well as 

having a positive impact to my own instruction in terms of effectiveness and efficiency. 

A literature review was necessary for me to explore what modes of feedback are effective 

so that I could both evaluate my current practices as well as determine what should be 

changed or added.  

Findings that Provide Direction 

  My main goals of this AR project was to improve the feedback that I give 

students. In a study of 208 college students aged 22-60 participants really valued 

instructor feedback and felt that it supported their critical thinking, and when feedback 

was lacking they felt discouraged (Hosler & Arend, 2012, p. 224). Student opinions of 

feedback remained consistent regardless of face to face instruction or online, however a 

lack of feedback had a stronger negative impact when instruction was conducted solely 

online (p. 226). Feedback students valued highly was encouraging, timely, and nonbiased 

(p. 225). Students seemed to respond positively and self-reported improved critical 

thinking when instructors gave feedback such as “dig deeper” when informed to expand 

on certain ideas (Hosler & Arend, 2012, p. 224). In order to improve the way in which I 
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gave or setup methods of feedback, a literature review of the purpose for feedback was 

needed.  

In a study of the effectiveness of Professional Development aimed at increasing 

teacher feedback methodologies, 16 primary grade (students aged 4-12 years) teachers 

from the Netherlands who voluntarily chose to participate, all 16 refined their view on 

what quality feedback looks like however still fell short of utilizing feedback at an 

optimal level to enhance student learning (Van den Bergh et al., 2014, p. 782). The 

biggest improvement of mindset shift of feedback is the purpose that feedback should be 

providing students with information that can help them achieve learning goals (Van den 

Bergh et al., 2014, p. 798). Learning goals seem to be a common theme across all 

literature regarding feedback. This is why I incorporated a weekly reflection which 

identified the learning goal for the students that they should be comprehending.  

The way a teacher gives feedback is critical, as when interpreted by a student, can 

have either a positive or negative impact. Van den Bergh cites a study by Wijnia, Loyens, 

and Derous (2011) that directive instructions such as “you must” or “you have to” have a 

negative affect whereas facilitative instructions such as “you can” or “you might” 

positively affect learning (Wijnia, Loyens, & Derous, 2011, p. 778). Ensuring that 

feedback is received in a positive manner will improve its effectiveness.  

In observations of the 16 teachers in Van den Bergh’s (2014) research, feedback 

in a positive nature was not observed often when compared to criticisms prior to PD (p. 

798). Finding a better balance of directive and facilitative, as well as confirmation and 

criticism feedback, was one of the goals of improving teacher feedback in Van den 
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Bergh’s (2014) study. I planned on making the goals in Van den Bergh’s study one of my 

focuses when providing students with direct feedback along with aligning feedback to 

learning goals.  

To address the timeliness of feedback, having students self-assess their work 

would provide each student with individualized feedback in addition to developing skills 

to improve their metacognitive knowledge. In a revision of Bloom’s Taxonomy’s original 

framework, metacognitive knowledge was added as a new category due to the increasing 

significance of the importance that metacognitive activity has to ways that students think 

and perform (Krathwohl, 2002, p. 214). In a survey of 74 staff and 118 students from five 

institutions in four countries shows a positive relationship between metacognition and 

learning transfer (Scharff et al., 2017, p. 88). A university processor conducted a study on 

the effect of metacognition through revisions to essay writing with 68 undergraduate 

students and found that a metacognitive approach to essay writing can provide significant 

opportunities for students to improve their essay writing skills (Riddell, 2015, p. 87). The 

overwhelming majority of students surveyed (90%) also agreed that “marking and 

evaluating my own essay made me aware of the process of revising my essay.” (p. 86). 

Student buy-in from Riddell’s (2015) research is something that I hoped to also see 

during my own AR project.  

Theoretical Article 

  One of the leading researchers that many educational articles on feedback 

reference is John Hattie. His synthesis of over 500 meta-analyses, representing 20 to 30 

million students in 1999 placed feedback in the top five to 10 influences in student 
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achievement. Feedback is one of the most powerful influences on learning and 

achievement (Hattie & Timperley, 2007). When done correctly, feedback can have a 

positive impact on the effectiveness of instruction. In order to utilize feedback correctly, 

the purpose of it should be explored. Hattie describes feedback as a “consequence” of 

performance and thus could be interpreted either positively or negatively (Hattie & 

Timperley, 2007, p. 81).  Further, Hattie states that effective feedback should answer one 

of three major questions asked by a teacher and/or student: Where am I going?, How am I 

going?, and Where to next? (p. 86). Sticking to these questions allows teachers to stay 

focused on the learning goals in order to enhance feedback and keep it as effective as 

possible.  

 In addition to the purpose of feedback, the focus of feedback is as critically 

important. Hattie and Timperley (2007) claim that there are four major levels at which 

feedback is directed. These four levels are feedback about the task (FT), feedback about 

the processing of the task (FP), feedback about self-regulation (FR), and about the self as 

a person (FS) (p. 90). Hattie and Timperley (2007) cite other studies indicating that FP 

and FR appear more effective for enhancing deeper learning (p. 93). Despite this, most 

teachers give almost all their feedback in the FT and FS focus areas. FS feedback such as 

praise given to students for their work effort has been shown to be the least effective 

method (p. 96). For FT feedback to be most effective the timing of the feedback is 

critical. Hattie and Timperley (2007) cite seven other studies about the importance of 

immediate feedback if focused on a specific task a student is performing (p. 98). 
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Feedback is not the answer to educational woes but when done correctly can effectively 

improve a student’s performance and critical thinking.  

Methodologies and Data Analysis 

  In a research publication conducted by Tammy Tasker and Leslie Herrenkhol 

(2016), they presented findings from a teacher that seemed to have an effective strategy 

of having students give peer to peer feedback (Tasker & Herrenkhol, 2016). This article 

observed the pedagogical practices of one teacher, (Ms. E.) on how she supports her 

students to provide meaningful peer to peer feedback to each other through a web-based 

system.  In the research publication, Ms. E had two classes of seventh grade students each 

with 15 students (Tasker & Herrenkhol, 2016, p. 41).  In the first run through of students 

giving feedback to each other, it ended up being unhelpful because it was not specific. 

This study also directly reflects Hattie and Timperley’s 2007 study with the first round of 

peer feedback being non effective FS focus area. Another study conducted from data 

gathered in 2015 of 83 undergraduate students had similar findings that peer to peer 

feedback had no statistical improvement in assessment scores when compared to previous 

years (Wagner & Palmer, 2018). Wagner & Palmer (2018) found through Likert’s 

surveys, that students valued the peer feedback although the feedback was very simplistic 

and did not reach any FP or FR focus areas. In Tasker and Herrenkhol’s (2016) study, the 

teacher Ms. E., led her seventh graders through discussion as to why the feedback was 

not helpful and had them identify what made any feedback that was helpful stand out 

(Tasker & Herrenkhol, 2016). Ms. E also spent a sequential lesson on organizing all class 

feedback into categories of constructive, semi constructive, and not constructive. 
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Feedback labeled as constructive was also the feedback that focused on the learning goals 

rather than the work quality.   

Findings that Have a Foreseeable Future Impact 

 Due to the percentage of EL students that I teach, I wanted to ensure that feedback 

students receive is meaningful and supportive for that particular population of students. 

In order to address the needs of EL students, I found an article that suggests strategies for 

giving feedback that is supportive, direct, and timely with a focus on minority and EL 

students. Certain cultures of minority students are often negatively affected by corrective 

feedback (Dresser & Asato, 2014, p. 46). Dresser and Asato (2014) really stress the 

importance of incorporating social and emotional learning (SEL) practices when 

providing student feedback so that students do not feel judged poorly or singled out. 

Dresser and Asato studied a grade school teacher who set up a coaching method of giving 

feedback to students that structured all feedback as nonjudgmental suggestions since 

learning was looked at as a process (p. 48). Although not identified as such in this article, 

the “process” of learning can easily be tied to the “learning goals” as identified in Van 

den Bergh’s research from 2014.  

 Regarding self-assessment as a form of feedback, I looked at a previous capstone 

project done by Brandy Thrasher in 2012 over a class of 30 eighth grade students. 

Thrasher’s (2012) study showed an increase of 5% in assessment scores across all ability 

levels when she implemented self-assessment as a treatment. She also noticed the greatest 

increase in lower performing students with a 16% increase in students who rated 

themselves as very confident in the ability to understand science concepts. Part of 
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Thrasher’s treatment included students measuring whether they were understanding the 

learning targets (learning goals) being covered. The tracking form that students filled out 

aligns with much of the research above in terms of ensuring that feedback is connected to 

learning goals.  

 To summarize the literature, feedback to students should be timely and 

individualized in order for it to be effective. The feedback should also be received by 

students in a positive manner that values them in their learning as a process to include 

metacognitive practices. This is why a portion of my AR project focused on student 

perception of feedback methods. Lastly, feedback proven to be most effective is targeted 

at students processing and self-regulation especially when tied to learning goals. This is 

why I believed the best impact of my project will come from self-assessment feedback 

treatments that I implemented.  
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METHODOLOGY 

Demographics 

Research was conducted at Jefferson Middle School in Villa Park, Illinois. The 

student body in the 2019-2020 school year was 406 students across 6th, 7th and 8th grade. 

Fifty-seven percent of the student body falls in the low income bracket. Twenty-two 

percent of the student body is considered English Learners and 11% of the student body 

has an IEP.  The Jefferson Middle School students are primarily Hispanic at 56.4% 

followed by white/Caucasian at 27.3% and 10.3% Black. For the 2020-2021 school year I 

taught 142 students across five science classes. I also taught a social studies class with 23 

students. The data collection for my Action Research took place in my five science 

classes. Not every student was included in data collection due to non-participation in 

remote learning. Classes and students varied between 100% full remote learning and 

some students in hybrid instruction. During hybrid instruction, I had 10 sections of 

science as my five remote classes got split with half of the students coming to school in 

the mornings while the other half attended in the afternoons. Students were live streaming 

for all 10 sections of science. In addition to remote/hybrid overall changes, there were 

also five major schedule changes to the typical school day for students which varied the 

amount of time and days per week that I was able to synchronously have contact time 

with students.  
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Treatments 

 In this Action Research study there were two different self-assessment feedback 

strategies that were implemented. Students were assessed on scientific argumentative 

writing using a Claim, Evidence, Reasoning (CER) format. The treatment involved 

students evaluating their own writing using a rubric (Appendix A). In order to determine 

that students could accurately identify each component of the rubric, students highlighted 

each component of the CER in a different color. For scientific arguments, students 

highlighted their claim in yellow, their evidence in green, and their reasoning in blue. 

Students then made revisions based on the rubric to help them improve on each category. 

This was implemented over the course of three units (4 months); each class received the 

treatment for the first and second unit during full remote learning. For the first unit, 

students answered a unit question about Mesosaurus fossils which they had to prove plate 

motion (Appendix B).  Students were given a week and a half which consisted of four 40 

minute synchronous class periods to complete their assessment. An added variable was 

that students worked at vastly different rates throughout remote learning. Therefore, not 

all students in treatment classes accomplished the self-evaluation. Due to time constraints 

in a remote environment, for the second unit assessment, students were only given two 30 

minute class periods to answer one of two new questions related to the rock cycle 

(Appendix C). Therefore, the amount of writing for this CER was much less than their 

previous assessment but the same science skills were still assessed. One class was 

devoted for writing a response and the second was designed for students to self-assess 

their argument with the treatment. Student’s assessments were evaluated on the day prior 
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to submission in order to determine growth of scores on the self-evaluation day. Growth 

scores were compared of students who completed the treatment to those that did not using 

a normalized gain calculation. For the third unit, two classes received the treatment, while 

the other classes did not for comparison. All classes were given two full 30 minute class 

periods to complete a written argument about a new scenario students had not seen before 

(Appendix D). The “two classes” which received the treatment were the two groups 

containing all EL students. The treatment classes had a third instructional class period in 

which I guided the students through their self-assessment. The third CER took place 

during hybrid instruction during which time my five science classes were split up into 10 

smaller groups of both in person and remote students streaming in.  

 The other type of self-assessment was a weekly effort and learning goal 

understanding checklist (Appendix E). Students scored their effort on weekly 

assignments and the weekly learning goals were listed in which students identified where 

they were in their own understanding of the learning goal. Students were also asked to 

reflect on why they chose their selected rating. This treatment was turned on or off for 

different classes throughout three units to measure effectiveness at improving individual 

scores as well as overall class averages.  

Data Collection and Analysis Strategies 

 The below table shows data collection methods for each of the proposed research 

questions.  
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Table 1. Data Collection Matrix. 

Data Collection Matrix 
Data collection method 

Research Questions 
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Main Topic 
What modes of feedback are most effective at 
contributing to students’ achievement of 
learning goals in a timely manner given a 
remote environment?  

X X X X X X 

Sub-question #1 
How do student self-evaluation strategies 
improve scientific argumentation writing 
assessments?  

X X X X X X 

Sub-question #2 
How does self-assessment impact the quality 
of student work and confidence? 

X X X X X X 

Sub-question #3 
What teacher to student feedback methods do 
students value most?  

X X X    

Sub-question #4 
How do different feedback methods impact 
me as a teacher? 

X  X   X 

 
 Table one shows the data matrix for each of the research questions. All student 

assessment data and overall grade data was tracked and saved within the school grading 

system PowerSchool. Grades were downloaded to Excel spreadsheets to isolate just the 

assessment and identify which treatment, or no treatment was used for each grade. At the 

end of all three units treatments were compared across classes as well as within classes to 

determine effectiveness at improving student performance on assessments comparing 

students who completed the self-assessment treatment to students that did not.  
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 Student interviews (Appendix F) conducted both prior to treatments and post 

treatments were recorded and the audio files were saved for review. Listening to the pre 

and post interview allowed identification areas in which student responses stayed the 

same or changed.  

 All Likert surveys were kept consistent using a Google Form for each class. A 

pre/post Likert survey asking for student opinions over different treatment methods was 

given in order to address sub-questions 2 and 3 (Appendix G).   

 To look back on sub question #4, a running Google doc which contained 

classroom observations of the instructor throughout treatment implementation was 

compiled. In addition to this, a self-reflection survey with Likert style questions was 

completed by the instructor throughout data collection (Appendix H).   

 An additional survey was given to two classes which had just received the self-

assessment treatment on the same day of the final treatment in order to get their feedback 

of the self-assessment treatment for that particular assessment (Appendix I).  

 This study was granted exemption by Montana State University Institutional 

Review Board (Appendix J). To help with validity and reliability, surveys and student 

interviews used were vetted by peer and professor review in MSSE courses prior to 

implementation in this study. 

It should be noted that all data collection occurred during circumstances in which 

there were changing variables out of my control. Due to the COVID-19 pandemic, the 

daily class schedule was completely changed for students five times during the school 

year. Each change, affected the number of days and time that I saw classes during the 
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week. There were some circumstances when I only had one class of students one day a 

week for 30 minutes of synchronous time in a remote setting. Some of these challenging 

schedules took place during crucial data collection time of assessments. In addition to full 

school day schedule changes, individual students had schedule changes as well. Most of 

these changes involved flipping the time of day which students were getting instruction 

but kept them in the same class grouping. For example, I taught a fourth period science 

class in which half the students were instructed in the morning and half the students were 

instructed in the afternoon. There were several full day schedule changes which 

combined those cohort groups or split them up, but all students remained in either a 4th 

period AM or 4th period PM setting. There were also students that might have been 

swapped from an AM to a PM cohort group but students remained in the 4th period class 

overall. To address these schedule changes, I looked at the 4th period class as one group 

regardless of student schedules and flipping from AM to PM to full day and back. This 

“class” of students I then compared to other “classes” all which had the same changing 

variables.  

Another big challenge was student work completion and motivation especially in 

a remote setting. In a typical school year I might only have 1 or 2 students that don’t 

complete a written assessment. This past year I had around 40% of students not 

completing work in a remote setting. On February 15th I made this note on a reflection 

survey: “Our seventh grade team identified 58 students who are failing almost all their 

classes due to little to no work completion. This is about 41% of our total student 

population.” The 41% of students which this applied also changed slightly based on 
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individual student motivation at different times. However this percentage was drastically 

reduced as students returned to in person instruction once hybrid learning started. In order 

to address the challenge of work incompletion, I looked at each assessment individually 

and only compared students who completed the treatment to students who did not 

complete the treatment.  

Finally, in order to ensure data reliability I omitted any student scores from 

assessment data which did not complete an assessment. This included students who failed 

to start the assessment as well as students who may have only written 1-2 sentences from 

a required paragraph response. In addition students who had assessments modified or 

received teacher 1 to 1 writing support also had their scores omitted from the data results. 

This was to try and keep the student responses to written assessments as authentic as 

possible in terms of student achievement.  
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DATA AND ANALYSIS 

The main focus area of this AR project was the effectiveness of students 

completing a self-assessment of their own written arguments. The first CER assessment 

used for data collection was the second of the year which students were completing. 

From the start of the year through this CER 100% of students were in a remote setting; 

students were given three and a half 40 minute class periods to write and complete a self-

assessment. All students in every class were asked to complete the treatment on the last 

day of writing. Students were informed that it was required to highlight, however no 

grade value was assigned to it. Students highlighted their claim in yellow, sentences 

which contained evidence in green, and reasoning statements in blue. Due to the nature of 

the remote learning environment, 46 students completed the self-assessment treatment 

partially or fully while 51 students did not. Students who completed the treatment did 

perform slightly higher with students who completed the full self-evaluation doing the 

best. The average score of students not completing the treatment was 71.7% of total 

possible points while the average score of students who completed the treatment was 

77.1% of totally possible points. Of the 46 students that completed the treatment 

(highlighting each component of their CER writing), only 10 students fully evaluated 

their writing on the rubric in a way that I could clearly identify. The average score of 

those 10 students was 88.9% of the total possible points. Of the 10 students who 

completed the full evaluation, a higher proportion of those students (5) were in the 

advanced writing class.  
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Figure 1. Assessment scores for students on Plate Motion CER. No treatment (n=51), 
self-evaluation &/or highlight (n=46) both highlight & rubric eval (n=10).  

The second CER used for data collection also took place with 100% of the 

students still in a remote learning environment. Due to time constraints only 2 

synchronous class periods over 5 instructional calendar days could be devoted to writing. 

All students in each class were given a full class period to write their initial response. The 

second day of synchronous class were devoted to students to make revisions and 

complete the self-evaluation before the quarter end. Due to the time constraint the 

treatment was made optional for all students however still highly encouraged. For the 

second CER, only 14 students completed the full self-assessment while 87 did not. There 

was a clear difference between most of the 14 students who completed the self-

assessment compared to those that did not. Only 3 students out of the 14 who completed 

the treatment were identified in the advanced writing class.  Overall, the average score of 
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students who completed the treatment was 85.4% while the average score of students 

who did not complete the treatment was 80.1%.  This shows that students who took the 

time to complete the self-evaluation treatment were able to achieve a slightly higher 

rating when evaluated on a rubric.  

 
Figure 2. Assessment scores for students on Rock Transformations CER. No treatment 
(n=87), treatment (n=14). 

Out of all students who had completed the assessment fully on the last day of 

class, I pre-graded their writing to measure growth of student scores of students who 

completed the treatment compared to students who did not. Of the students who 

completed the treatment there was a higher growth in assessment score on the designated 

self-assessment day. There were only 35 students who had completed the assessment 

prior to the self-evaluation day. Three of those 35 students received a perfect score before 

the treatment day, 18 students made none to minor edit changes without the self-
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assessment treatment and 14 students made none to minor edit changes while conducting 

the self-assessment treatment. The average normalized gain of the 18 students that did not 

do the treatment was only .09 with the highest growth of 20% while the average 

normalized gain of the 14 students who conducted the self-assessment treatment was .54 

with the highest growth of 30%.   

The third and final CER used for data collection took place during a hybrid model 

instruction with about 45% of total students in person and 55% of the total students 

remote. For this CER 4 of 10 science classes received the treatment while the other 6 

classes did not. The 2 of 10 cohort groups of students that were identified as accelerated 

were not used for comparison data. The 4 science classes selected for treatment also 

encompassed all students identified as ELL. Overall a higher percentage of students in 

the treatment groups turned in the assessment on time compared to students in the 

comparison groups. In the treatment group 39 out of 55 or 71% of students turned in the 

assessment on time while in the comparison group 33 out of 56 or 59% of students turned 

in the assessment on time. When only looking at overall scores of students who turned 

the assessment in the treatment group versus the comparison group, the average was close 

to the same.  However, the increase of percentage in the treatment class also includes 

students that scored on the lower end of the class average who submitted their assessment 

after the treatment day. Ability equivalent students might have not been counted in the 

comparison class had a student not completed the assessment on time.  
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Figure 3. Assessment scores for students on Phase Change CER, whole class data. 
Comparison classes (n=33), treatment (n=39).  

To better isolate the effectiveness of the treatment, when looking at students in the 

treatment group that fully completed the self-assessment component (24 students), their 

scores were averaged 12% higher than all students who did not complete the treatment.  

Additionally, the total average scores of students who completed the self-assessment was 

slightly higher (~2.7%) than the class average of the accelerated cohort of students that 

completed the assessment on time. Whether a student was in person (hybrid) or fully 

remote did factor into the probability of completing the treatment. Out of the 24 students 

that completed the treatment, 16 where in person students, while 8 were remote. 9 of the 

24 students who fully completed the self-assessment treatment were identified as still in 

the EL program.  
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Figure 4. Assessment scores for students on Phase Change CER, treatment data. No self-
evaluation or highlight (n=48), self-evaluation &/or highlight (n=24), accelerated class 
(n=22). 

For sub-question #1 (How do student self-evaluation strategies improve scientific 

argumentation writing assessments?), I can conclude that most students who performed 

the self-assessment strategy of highlighting their claim, evidence, and reasoning along 

with a rubric evaluation tended to score on average slightly higher compared to students 

who did not. However, not all students require this strategy to meet or exceed standards 

on the written assessments.  

In order to dig a little deeper into how the self-evaluation strategies were most 

effective, the treatment classes received a post treatment survey (Appendix F) the same 

day of their final self-evaluation time. Of the 45 students who completed the survey, 33 

of them or 73.3% indicated that they made some sort of change or addition to their 
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writing for improvement. Only 4 students out of the 45 indicated that they did not find 

the self-evaluation day helpful to improve their work. One of the findings I found most 

interesting, was that even though the self-assessment strategy was designed to be student-

self feedback, many students perceived the treatment as teacher-directed feedback when 

given step by step instructions from me.  

Figure 5. Post treatment survey improvement question, (n=45).  

 Despite the fact that I had not yet spent any time giving students individualized 

feedback for this CER, 35.6% of students who completed the survey perceived the 

treatment as direct feedback and thought it was what helped them the most. One student 

remarked, “I feel like it helped a lot when a teachers (sic) talk it thru with you as well and 

explains what could give you a better grade.”  

 Students that spent time doing the self-evaluation with a rubric tended to 

appreciate the time they spent doing so, “The rubric really helped me check to make sure 

I have done all the steps soi (sic) can turn in my best work.”  

 Not surprisingly, many students appreciate the extra day for self-evaluation just 

for the sake of extra work time. The extra time factor was something that I repeatedly 
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noted in my own journal and observations for each CER assessment especially during 

100% remote learning. On December 11th I noted: “Despite students having a week of 

asynchronous time to complete their assessment, lack of efficiency during class and work 

completion outside of class is preventing majority of students having their assessment 

completed by the due date.”  The low number of students (14) who completed the 

treatment for the second assessment was due to the same issues, On February 24th I noted, 

“Asynchronous work completion seems to be the lowest all year, I am worried for the 

treatment data this unit, I really hope to see an improvement when students start coming 

back for hybrid instruction.” 

 For sub-question #2 (How does self-assessment impact the quality of student 

work and confidence?), the quality of student work is improved for some students.  As 

shown above, most students who did the treatment tended to improve their assessment 

scores. I believe that the treatment also helps narrow the achievement gap between EL 

and non-EL students. Figure 3 shows, when the treatment was given to my EL classes 

their average scores were comparable to non EL classes even when students who did not 

do the treatment were included. Historically, in previous years of teaching my EL classes 

tend to have the lowest class average on all written assessments. When comparing my 

largest EL class (4th hour) to a non EL class (5th hour) of similar assessment completion 

rates, the EL class drastically outperformed the comparison class. The first CER assigned 

for the year, which all students tested out the treatment my largest EL population class 

(4th hour) averaged 67.5%, compared to a general class (5th hour) which averaged 72.8%. 
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On the Phase change CER, my 4th hour EL class averaged 85.4% (with treatment) 

compared to my 5th hour which averaged 75.2 (no treatment).  

 When comparing student self-rated responses of their confidence in writing a 

CER it seems that the treatment unit may have had a meaningful impact on student 

confidence to do so. Using the same classes from figure 3, students in the classes 

which most recently received the treatment showed a higher growth in “agree” and 

“strongly agree” compared to the students who did not receive the treatment. In class 

periods 4 and 6 there were 19% of students that indicated they strongly agree in the 

question indicating they were confident in their ability to construct an explanation to a 

scientific problem supporting the argument with evidence in the form of written 

communication on the post research survey compared to 0% on the pre-research 

survey (figure 6).  

Figure 6. Pre/Post Research Survey: Student confidence in their ability to construct a 
scientific argument with evidence. Treatment classes (n= 26), Comparison classes (n= 
31). 

For the comparison classes there was only a one student increase in the 

frequency of “strongly agree” for the same question.  In treatment classes the 

frequency of students that rated “strongly disagree” and “disagree” were both halved.  
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Comparison classes, saw a similar trend with exception of one outlier student who 

marked “strongly disagree” despite consistently scoring in the meets expectations to 

exceed expectations on the CER rubric. I believe that student’s ratings to be a 

reflection of their lower self-esteem rather than ability. That same student had marked 

“disagree” on the pre survey. In conclusion, it seems that regardless of whether 

students receive a treatment or not, student confidence in writing scientific arguments 

will improve. However the students who received the treatment had a greater impact 

on moving students to very confident in their abilities.    

For Sub-question #3 (What teacher to student feedback methods do students 

value most?), data was collected through the pre and post AR surveys as well as through 

student interviews.  From each survey and interview given to students, I found that 

students overwhelmingly appreciate direct feedback from the teacher that is specific to 

their work.  

Figure 7. Survey feedback question relating to CER arguments, (n=72).  

 



27 
 

A student who selected direct feedback from the above question, went on to 

explain “When the teacher sees the CER argument he could give you specific feedback to 

improve your writing.” When asked in an interview how students overcome learning 

struggles, their first instinct was always to reach out to the teacher for individualized 

support. “If the student is willing to… I’d definitely say like to go to office hours or 

something like that with the teacher and talk to the teacher about the assignment to try 

and get the better grade.” When asked what type of assignments students feel they should 

receive feedback on, students wanted as much as possible from the teacher but answers 

were consistent in four separate interviews that assessments were more important.  

Students tended not to think of any forms of self-assessment as feedback in 

interviews until asked directly about the strategies. For example rubrics did not come up 

until asked if rubrics were helpful. For each interview, almost all students responded with 

“yes” or “somewhat helpful.” After identifying rubrics as a feedback tool, students were 

able to articulate the value in them, “I feel that when I go over the rubric I understand 

what I need better.” Students also responded to how the rubrics were most helpful in a 

remote learning setting, “I like when the rubric when is like in the document (sic). So you 

can just scroll up and down instead of going to a whole different document.” When asked 

about types of rubrics, students preferred the simpler and less wordy rubrics, “to be 

honest, I didn’t even look at that one, (referencing the CER rubric in Appendix A) it just 

looked way too complicated. But I really liked the short one that just had what you 

needed on it (referencing a checklist provided to students).”  
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In terms of the type of feedback students wish to receive, students indicated 

similar trends found in research that positive feedback is preferred along with any 

corrective feedback. One student cited an example of how she thought an appropriate 

comment from a teacher should look, “I really like this, but you could do a couple more 

things to improve this, and then fix up this part… Because that gives you more 

encouragement to keep going.” Other students agreed that if there is positive comments 

on their work, it helps encourage them to know that they are on the right path towards the 

end learning objective.  

For sub-question #4 (How do different feedback methods impact me as a 

teacher?), I found that treatments given to classes were beneficial to me as the instructor. 

When students conduct self-evaluations, especially highlighting of components to their 

scientific argument it saves time grading as well as allows my feedback to be more 

specific and thus more meaningful. When I tracked the time it took me to grade CER 

assessments before implementing the treatment it would take about 2-4 hours per class or 

about 5-6 minutes per student response. For students that complete the treatment, I am 

able to cut that time in half and grade them on average in about 2-3 minutes per student. I 

found that the student responses that take the longest time to grade were ones in which I 

was not clear to what they were using as evidence for their claim. I found myself reading 

their response multiple times and would then leave a general comment stating that I was 

unsure of what their evidence was. When students identify their evidence using a specific 

color highlight, it was very easy for me to identify what that student was interpreting as 

evidence. Students missing the evidence piece would often put their own thoughts down 
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as evidence instead of observable or measurable information discussed in class. I could 

then give that student a very specific comment to the identified evidence that their 

sentence would be better served in their reasoning, and they should include a piece of 

information that was observable or measureable as evidence instead.  

One thing that surprised me as mentioned above in Figure 5 was the percentage 

(35.6%) of students that interpreted their self-evaluation as teacher directed feedback as I 

walked them through all the components of the rubric they should be identifying and 

checking for. Not surprisingly, the option of “more time” was also highly selected (22%). 

Especially in the remote learning environment, I found that students took much longer to 

complete the assignments compared to students in person. Often students would be using 

the self-evaluation day as a day to finish their written assessments even if the students did 

not know that the self-evaluation day was going to be added. Having to instruct students 

to write a scientific argument 100% remotely had been a new struggle I had not 

experienced before. Therefore the extra self-evaluation day helped contribute positively 

to most students who were finished and all students who had not. This helped increase 

my assessment turn in rate especially in the remote learning setting.  

For the weekly reflection forms, I did not find any correlation with students 

reflecting on the learning goals and academic performance as I had hoped. Students did 

tend to be honest on rating their effort, focus and participation. Regardless of whether 

students completed the weekly reflections assignment, completion rate remained 

unaffected each time the treatment was turned on and off for classes. However, I did find 

that students reflecting on learning goals gave me very powerful data to determine how 
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well certain classes grasped a lesson or big ideas and which classes might need some re-

teaching. 

Figure 8. Learning goals reflection from period 3 on 12/10/21, (n=16). 

Figure 9. Learning goals reflection from period 4 on 12/11/21, (n=25). 

Figures 8 & 9 show a comparison between two different classes on the same 

instructional day on their understanding of the unit question. Responses rated a 3 indicate 

the student is in complete understanding and ready to move on where responses rated as a 

1 indicate that a student would still need help and support. After this survey I was able to 
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comfortably move on to the assessment with my period 3 class where I used an extra day 

to re-teach and help support students in the period 4 class since a majority (56%) of 

students did not indicate they were ready to move on with full confidence.  

On the explanation part of the survey, many times I did not get the specific 

feedback I would like in order to know how to target my re-teaching efforts. Many 

student responses of ratings 1 and 2 resemble something like this student, “because I 

understand but still need help understanding more.” There are few circumstances in 

which I find the student explanation extremely helpful. For example on a learning 

target about identifying the difference between elements, compounds, and mixtures, 

one student remarked, “because sometimes I get confused with compounds and 

mixtures.” When I saw a few similar responses between students or especially in 

different classes, then I knew I had to re-explain that part of a lesson with examples in 

a future lesson.  
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CLAIMS, EVIDENCE, AND REASONING 

Claims From the Study 

 The purpose of this action research project was to determine effectiveness 

of self-assessment feedback strategies during a remote learning environment. I found that 

when students conducted a self-evaluation of their own writing assessment, student 

scores averaged slightly higher compared to students who did not conduct the self-

assessment. This trend was seen for each CER argument that students completed (Figures 

1-4). However, not every student who completed the self-assessment and highlight of 

their work improved their scores. Students that the treatment was not effective for would 

include: students who already achieved an exceeds on the rubric prior to self-evaluation 

as well as students who completed the highlight and self-evaluation just for the sake of 

doing them without making any improvements or changes to their writing. For example, 

some students did highlight sentences in their writing however spent no time making 

additions, improvements, or changes. However, due to the overall better performance of 

students that conduct the self-evaluation of written assessments, I do plan on keeping the 

practice as a part of my general teaching moving forwards.  

In terms of student confidence at writing scientific arguments, the percentage of 

students who rated themselves as more confident increased for classes which received the 

treatment more often, compared to classes which did not. There was a 17% increase in 

student confidence scores throughout three units from comparison classes compared to a 

19% increase in student confidence scores throughout three units from treatment classes. 

I am not surprised to see student confidence increase for both the treatment classes and 
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non-treatment classes as students should increase in confidence in their abilities the more 

often they perform on the same standard. Although there is no significant effect positive 

or negative on ‘student confidence’ for students completing self-assessment compared to 

those that do not, I do plan to continue to use self-assessment due to the effect on 

performance.  

 The biggest impact for student self-assessment strategies was the effect on me as 

the teacher. I was able to cut time spent grading and giving feedback in half for students 

who completed a self-assessment compared to students who did not. This also contributes 

to the effectiveness of the feedback which students receive since research suggests that 

the timeliness of feedback helps strengthen its value. In addition to timeliness, I found 

that I could give more specific feedback to students after completing the self-evaluation. I 

could also make statements directed to their own thinking in agreement or suggestive 

changes.  

When students reflect on weekly learning goals, I found some data to be very 

beneficial especially when it came to re-teaching certain concepts. Although having 

students’ complete surveys every week during remote learning became a little 

overwhelming. This was due to only having synchronous class 2-3 days per week. 

Checking the effectiveness of student’s reflection of learning targets might be better 

suited for a regular classroom environment when I see students in person for 5 days a 

week. This is something I would like to look at in a future school year.  

The biggest challenge this school year has been the atypical school day schedule 

during the pandemic. Despite the struggle, I still see strong value in student self-
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assessment feedback strategies. A quote from a journal reflection towards the latter part 

of my data collection on March 25th 2021 really encapsulates this thought,  

Student to self, feedback is great for students to self-reflect on their work. What 
makes it extremely challenging this year is the time that it takes for this to happen. 
When I only see students every other day and only for 30 minutes it is very hard for 
me to walk through a feedback strategy that students are analyzing which they work 
on a week ago. Some students (especially those who have utilized the learned 
strategy on their own) are having a lot of success. Unfortunately this in not the 
majority of students….  

 
I will look forward to implement this self-assessment feedback strategy for a full school 

year in the future when the daily schedule becomes consistent again.   

Value of the Study and Consideration for Future Research 

 This study has been both rewarding and enlightening for myself as an educator. I 

learned much from the educational research which helped develop the instructional 

methods analyzed in this action research. I found that student preferences for feedback in 

my classes aligned directly with what I had read in the conceptual framework section of 

this paper. Using research to directly improve my instructional methods in a focused 

target area was something that I had not done prior to this past school year.  

 Students were able to benefit from this study in that I truly believe that majority 

of my students were able to improve their scientific argumentation despite having spent 

over half the year in a fully remote environment. The year I see students, is the first year 

in which students in my district are exposed to science writing in a long form written 

format. If I can improve their confidence in their ability to do so, I believe they will be 

better prepared for all science classes in their future.  
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 For future school years I hope to trial the weekly learning goal self-reflection 

forms when students have more of a consistent schedule. I believe I may see a greater 

impact on learning when teaching is not as choppy. I also observed a much greater rate of 

work completion once students returned to in person learning. I look forward to seeing 

how this could contribute to achievement in a more controlled learning environment. 

 Another area I would like to explore is peer evaluation of student written 

assessments. This was something I was unable to accomplish in a remote learning setting 

with the varied work completion of students remotely, and the inconsistency of students 

cooperating in virtual breakout room setting without direct teacher support. I would love 

to see the impact that peer evaluation has on academic performance along with student 

perception of the benefits of peer evaluation on written assessments. I anticipate 

collecting data in a variety of formats (student interviews, Likert surveys, assessment 

scores) in a future school year when students have returned to full in person learning.  

Impact of Action Research on the Author 

 In conducting this Action Research, I have learned how to better make data driven 

decisions on the effectiveness of teaching strategies. I found that student self-assessment 

strategies really do help both the students maximize their performance as well as benefit 

me as the teacher. After students’ completed the self-assessment treatment, I was then 

able to give more timely and specific feedback on their written assessments. This directly 

improved something I had always struggled with. Therefore, I plan on continuing the 

self-assessment feedback method of having students highlight their claim, evidence, and 
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reasoning in different colors for each scientific argument they write before completing 

their own self-evaluation on a rubric.  

 Another area which I really learned a lot from while conducting Action Research 

was through the student interviews that were conducted. Student responses in interviews 

lined up with data collection, research, and gave me a better insight on student 

perspectives pertaining to my class specifically. Due to those reasons, I anticipate 

conducting future interviews with students even when I may not be collecting as much 

data as I have this past year of Action Research.   
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 Needs Improvement Approaching Meets Exceeds 

C-claim 
Answer’s 

question about 
the natural 

world 

 
There is an 
attempt to 
propose an 

answer to the 
question.  

Clearly 
answers the 
question and 
proposes a 

correct claim 

 

E- Evidence 
Scientific 

evidence that 
supports your 

claim 

Evidence is 
incomplete/missing 
for some/all points 

Evidence is 
vague and has 
little detail; it 

does not clearly 
support the 

claim. 

Evidence (x3) 
is clearly 
stated and 

supports the 
claim. 

Specific and 
detailed 

evidence (≥3) is 
clearly stated to 

support the 
claim. 

R-Reasoning 
explains how 
the evidence 
matches the 

claim 

 No explanation of 
the connection 

between evidence and 
claim is given.   

Little 
explanation of 
the connection 

between 
evidence claim 

is given.   

Some 
explanation of 
the connection 

between all 
evidence and 

claim is 
given.  

Specific and 
clear 

explanation of 
the connection 

between 
evidence and 

claim is given. 

Appropriate 
Use of 

Scientific 
Language 

 
Use of at 
least_4_ 

vocabulary 
words correctly 
included in CER 

Use of at least 
_7_ 

vocabulary 
words 

correctly 
included in 

CER 

Use ample unit 
vocabulary plus 

additional 
science 

terminology. 
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APPENDIX B 

 
PLATE MOION STUDENT WRITING SAMPLE 
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 I claim that the reason Mesosaurus fossils were found on the South 
American plate and the African plate is because the plates were connected but 
moved apart gradually due to a divergent plate boundary. I came to the 
conclusion that the plates were connected because if you analyze the shape of 
the landforms you see that they can fit like puzzle pieces. The evidence supports 
my claim because it shows that the two continents were connected like a puzzle 
piece but broke off. Another piece of evidence is that scientists have found 
identical rocks and similar mountain ranges on the two continents. This would 
mean the rocks and mountain ranges were formed at the same time and place. 
Evidence that got me to conclude that a divergent plate boundary caused this 
and not a convergent one, is the fact that there is a mid-ocean ridge and there 
isn’t a trench. The fact that there isn’t a trench shows that it’s not a convergent 
boundary because convergent boundaries form trenches, and then the fact there 
is a mid-ocean ridge shows its a divergent boundary because mid-ocean ridges 
only spawn at divergent boundarieys. In conclusion the reason mesosaurus 
fossils were found on both plates is because they were connected but had 
moved apart gradually due to a divergent boundary. 

 
Question: How did the Mesosaurus fossils on the South American Plate 
and African Plate get so far apart? 

Word Bank 
Mid-ocean ridge, outer layer, cross section, divergent, plate, pattern, mantle, 
convergent, rate, volcanic activity, plate boundary, earthquake, trench, analyze, 
mesosaurus, crust, evidence 
  
  

• Claim 1: The South American Plate and African Plate moved apart 
suddenly. 

• Claim 2: The South American Plate and African Plate moved apart 
gradually.  

 

 

 

 

 



44 
 

 

APPENDIX C 

 
ROCK CYCLE STUDENT WRITING SAMPLE 
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Directions:  

1. Pick 1 Written-Response Question to answer. 
2. In your response, state your claim which answers the question.  Give 

evidence from the rock cycle to support your answer.  Give reasoning to 
explain your evidence.   

3. Include at least 5 of your unit vocabulary words.  Underline & Bold the 
vocabulary words in your response. 

Cementation          Compaction           Cross 
Section           Erosion           Igneous Rock    

Sedimentary Rock      Metamorphic Rock       Rock 
Formation      Sediment      Subduction    

Uplift              Weathering               Magma              Plate 
Boundary         Mineral      Melting 

 

Written-Response Question #1  
Mining companies have technology that can detect rock formations underneath 
Earth’s outer layer. One mining company detects an igneous rock formation 
underneath Earth’s outer layer. The geologists working for the company wonder 
if material in this igneous rock used to be sedimentary rock at Earth’s surface. 
Can material in sedimentary rock become igneous rock? Explain your 
answer. 

Written-Response Question #2  

Astronomers studying the planet of Rhombus have detected sedimentary rock on 
its surface. One astronomer wonders if material in this sedimentary rock used to 
be in igneous rock deep in Rhombus’s interior. Can igneous rock become 
sedimentary rock? Explain your answer. 

 Yes, an igneous rock can become a sedimentary rock. Because when the 
igneous rock gets weathered erosion it turns into little rocks called sediment . 
After millions of years those rocks get compaction and cemented and it 
becomes a sedimentary rock. The energy used to do this was the sun's energy 
because that creates weathering. The plate boundaries  uplift because that 
showed the igneous rock so that it could get weathering and erosion.  
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APPENDIX D 

PHASE CHANGE STUDENT WRITING SAMPLE 
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Word Bank Please underline & bold your vocabulary words. (5 required)  

 freedom of movement evaporation molecule freezing 

 phase change temperature kinetic energy scale  

                      energy          attraction                      macro          molecular 
 
Dr. Flores would like an update on your research about what happened to the 
lake on Titan.  
Did the lake on Titan evaporate or freeze? After you clearly state your claim, 
explain how the evidence connects to the claim to support your argument. 
Remember to explain what happened at both the macro and molecular scale.  

The lake on Titan evaporated.  Evidence to support this claim is the region 
where the lake was found no summer temperatures were low enough to 
freeze methane. The evidence is stating that in order for the methane to 
freeze the temperature gotta be low enough to freezing point. When 
methane freezes the substance becomes ice-like, meaning the phase change 
makes molecules move slower and start to vibrate in place while sticking to 
each other. This means the methane is turning into a solid. If the Titan lake 
didn’t freeze it evaporated. The second piece of evidence is in summer days 
there are more hours of sunlight so more energy is transferred into the 
lake. The evidence is explaining more energy or kinetic energy transferred 
to the molecules makes them move faster when molecules move fast and 
have freedom of movement that means they are turning into a gas or are 
already a gas. This means if the Titan lake evaporated and turned into a gas 
then in the macro scale there would between no visible shape and the 
molecule move faster while there will be less of a molecular attraction. In 
the end, evaporation caused the Titan lake to disappeared. 
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APPENDIX E 

 
STUDENT WEEKLY REFLECTION FORM 

  



49 
 

 

 

 

 

 

 



50 
 
  

APPENDIX F 

 
STUDENT INTERVIEW QUESTIONS 
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Student Interview Questions 
Before interviewing students, this phrase will be read: “Participation in this research is 
voluntary and participation or non-participation will not affect your grades or class 
standing in any way.”  
 

1. What makes a good teacher in a remote learning environment?  
a. What specific things do good teachers do that you like?  
b. How do good teachers help you learn remotely?  
c. Can you give any examples? 

 
2. When you are having trouble understanding something you are learning about 

in class, what are some things that will help you learn what you are struggling 
with?  

a. Why are these most beneficial to you?  
b. Can you give me any specific examples of times where you were 

struggling with something and then you finally got it… 
 

3. After you have turned something in, what sort of assignments do you feel are 
most important to get feedback on? 

a. Why are these assignments most important?  
b. What sort of feedback do you value the most? Why?  
c. Why or why not does feedback helps your learning for the next time you 

do an assignment or take a test?  
 

4. When teachers have you peer evaluate work, what is most beneficial from 
this?  

a. Why might peer evaluation be not effective at providing feedback? 
b. What could a teacher do to make sure that peer review between 

students gives the most beneficial feedback to make your work the best 
it can be?  
 

5. What strategies do teachers use that help you check over your own work 
before turning in a final assignment?  

a. What is most beneficial from this?  
b. What about rubrics?  
c. What is most beneficial to you about rubrics?  
d. What makes you dislike rubrics?  
e. Which do you think is most effective at improving your learning when you 

don’t understand something: If you had to review your own work looking 
for particular things to add to it because of teacher direction, a peer 
looking your work over, or a combination of both, and why?  
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APPENDIX G 

 
PRE/POST RESEARCH SURVEY 
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APPENDIX H 

 
INSTRUCTOR SELF REFLECTION SURVEY 
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x Research conducted in established or commonly accepted educational settings, involving normal 
educational practices such as (i) research on regular and special education 
instructional strategies, or (ii) research on the effectiveness of or the comparison 
among instructional techniques, curricula, or classroom management methods. 

x Research involving the use of educational tests (cognitive, diagnostic, aptitude, achievement), survey 
procedures, interview procedures or observation of public behavior, unless: (i) 
information obtained is recorded in such a manner that human subjects can be 
identified, directly or through identifiers linked to the subjects; and (ii) any disclosure 
of the human subjects' responses outside the research could reasonably place the 
subjects at risk of criminal or civil liability, or be damaging to the subjects' financial 
standing, employability, or reputation; and (iii) the information obtained is recorded by 
the investigator in such a manner that the identity of the human subjects can readily be 
ascertained, directly or through identifiers linked to the subjects, and an IRB conducts 
a limited IRB review to make the determination required by section 16.111 (a)(7). 

Research involving the use of educational tests (cognitive, diagnostic, aptitude, 
achievement), survey procedures, interview procedures, or observation of public 
behavior that is not exempt under paragraph (b)(2) of this section, if: (i) the human 
subjects are elected or appointed public officials or candidates for public office; or (ii) 
federal statute(s) without exception that the confidentiality of the personally identifiable 
information will be maintained throughout the research and thereafter. 

Research involving the collection or study of existing data, documents, records, 
pathological specimens, or diagnostic specimens, if these sources are publicly 
available, or if the information is recorded by the investigator in such a manner that 
the subjects cannot be identified, directly or through identifiers linked to the subjects. 

Research and demonstration projects, which are conducted by or subject to the approval 
of department or agency heads, and which are designed to study, evaluate, or 
otherwise examine: (i) public benefit or service programs; (ii) procedures for 
obtaining benefits or services under those programs; (iii) possible changes in or 
alternatives to those programs or procedures; or (iv) possible changes in methods or 
levels of payment for benefits or services under those programs. 

Taste and food quality evaluation and consumer acceptance studies, (i) if wholesome 
foods without additives are consumed, or (ii) if a food is consumed that contains a 
food ingredient at or below the level and for a use found to be safe, or agricultural 
chemical or environmental contaminant at or below the level found to be safe, by the 
FDA, or approved by the EPA, or the Food Safety and Inspection Service of the 
USDA. 

Although review by the Institutional Review Board is not required for the above research, 

the Committee will be glad to review it. If you wish a review and committee approval, 

please submit 3 copies of the usual application form and it will be processed by expedited 

review. 
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