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ABSTRACT 

Students reaching a certain level of proficiency on one topic before moving on to 
the next topic is very important for success in a physics classroom.  However, due 
primarily to time constraints, all students often have to move on to the next topic before 
all students in the class become proficient.  As a way to both encourage and incentivize 
relearning, optional retakes were offered with a required relearning process.  AP Physics 
1 students who scored below 70% on any test or quiz were allowed a single retake test 
after they completed the required relearning process.  The relearning process consisted of 
multiple relearning techniques, many of which were based on active learning and 
retrieval practice.  Students who went through the relearning process scored statistically 
significantly higher on the retake as well as their next unit test.  Students also showed a 
preference for relearning techniques that provided the opportunity for retrieval practice. 
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INTRODUCTION AND BACKGROUND 

Demographics 

The school in which this study took place is a public high school in an affluent 

suburb of a large city.  It is a high-achieving school with a strong academic reputation.  

The school’s enrollment is 1,869 students, grades 9 through 12.  The student body has an 

ethnic breakdown of 69.2% White, 13.2% Asian, 6.5% Black or African American, 6.0% 

Hispanic or Latino, 4.9% two or more races, and 0.2% American Indian or Alaska 

Native.  Students on the free/reduced lunch program make up 9.7% of the student 

population (Minnesota Department of Education, 2020).  Physics is an elective course, 

and most students who take physics are college bound.  This is particularly true of 

students taking Advanced Placement (AP) Physics 1, in which most of the students are 

near the top of their class academically.  The school operates on a six-period day, with 

classes lasting between 49 and 58 minutes. 

Context of the Study 

 I have taught physics for 13 years, 8 of which have been at this school.  I began 

teaching the AP Physics 1 curriculum in 2014, the year after its creation by the College 

Board (the nonprofit who runs the AP program).  AP Physics 1 is the equivalent of an 

algebra-based, first semester college physics course.  The course focuses primarily on a 

branch of physics known as mechanics, which deals with the motion of and forces on 

macroscopic objects.  In physics, many concepts build on previous topics, yet all students 

move on to the next unit at the same time, regardless of their mastery of the previous 
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material.  This is mainly due to the structure of the educational system, in which all 

students start a class the same day and must finish the class on the same day.  This can 

lead to a cycle in which students who struggle with one topic continue to struggle with 

the next, and so on until they are significantly behind their peers.  Students always have 

the option to go back and review the previous material on their own, but without some 

incentive, most students have neither the time nor motivation to do this.  My school 

recently implemented a new building-wide policy in which each teacher was required to 

develop a retake policy.  My hope is that this research can help guide my own policy, and 

also offer insight to help inform the policies of my colleagues.   

Focus Statement/Question 

 By offering retakes, I was able to allow students who showed some improvement 

an opportunity to recoup points.  My new policy encouraged students to go back and 

relearn topics for which they had not yet shown a sufficient level of proficiency.  All of 

this takes required extra time on the part of the teacher as well as the student.   

My focus question was, How effectively does retaking a test and following a 

prescribed relearning process help a student succeed in AP Physics 1? 

My sub questions include the following: 

1. What relearning resources do students find most helpful? 

2. How does the retake policy affect my workload? 
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CONCEPTUAL FRAMEWORK 

Mastery Learning and Other Options 

 As much as every educator would like to have a 100% student success rate, some 

students will inevitably struggle and learn at different rates than their peers.  This can be 

particularly detrimental in a sequential class, where proficiency in one topic is critical 

before moving on to the next (Juhler, 1999).  Paff (2012) found in his research that:  

…students who fail a test in a sequential curriculum will rarely make the 
effort to relearn the missed concepts, leading to knowledge gaps that 
continue to hamper their understanding of future units. This cycle often 
continues until the student is so far behind that he or she drops the course, 
or simply gives up any serious attempt to learn. (p. 5) 

A variety of approaches to help struggling students revisit unmastered material have been 

advocated for and studied, including mastery learning, first proposed by Bloom (1968), 

and optional retakes.   

Mastery learning is a term used for a number of different instructional techniques, 

all focused on defining a criterion for mastery, and allowing students multiple 

opportunities to achieve that level of mastery.  The most common form of mastery 

learning is “group-based mastery learning,” in which a certain percentage of students 

must show proficiency on a test before the class as a whole moves on to the next topic 

(Slavin, 1987).  Before students who score below the mastery criterion are retested they 

must go through a relearning process, while students who have demonstrated mastery 

will either help with the relearning or work on enrichment activities.   

While Bloom and many others have shown that this approach can produce very 

positive results, it also has its limitations.  In her action research, Carse-Patchet Holloway 
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(2017) found that while mastery learning helped high achieving students, due to a variety 

of factors, it seemed to hurt lower-achieving students.  In a different study conducted by 

Catanzano and Wilson, it was found that both mastery learning and optional retakes 

significantly improved student learning in a seventh grade science class when compared 

to students who were offered no retakes at all.  But while there were certain 

measurements that seemed to favor mastery learning, factors such as students’ attitudes 

towards school, science and retesting was significantly better in the optional retest group 

than the mastery learning group (Catanzano & Wilson, 1977). 

Optional Test Retakes 

 One of the biggest challenges with mastery learning is time.  As Slavin (1987) 

explains: 

If some students take much longer than others to learn a particular objective, 
then one of two things must happen.  Either corrective instruction must be 
given outside of regular class time, or students who achieve mastery early 
on will have to spend considerable amounts of time waiting for their 
classmates to catch up. (p. 178) 

Rather than holding up the entire class, many teachers opt to offer retakes as an option, 

instead of a requirement like it is with mastery learning.  Offering optional retakes 

incentivizes relearning, while still allowing a teacher to keep all students moving at close 

to the same pace.  How retakes are implemented in a classroom varies widely.  Some 

teachers allow only one retake per course (Abraham, 2000), while others allow one per 

unit (Juhler, Rech, From, and Brogan, 1999).  Some teachers limit the retakes to only 

those students who score below a particular percentage, while others give the opportunity 

to any interested student.  How a retake affects a student’s score also varies from teacher-
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to-teacher.  Some teachers take the average of the original test and the retake, while 

others only take the higher of the two scores, others, still, take the score from the retake 

irrespective of whether it is higher or lower than the original score.  Regardless of how it 

is implemented, many studies have found that offering retakes does help student 

performance in a class.  Research on the long-term effects of optional retakes on student 

learning and retention is generally positive (Abraham, 2000; Juhler et al., 1999).  When 

looking at a sample of students in his physical science and chemistry classes, Paff (2012) 

found that students who opted to retake two or more tests throughout the semester 

outscored their average test score on the semester final, while students who did fewer 

than two retakes tended to score below their average.  He also found the largest gains 

with lower ability students.  While these gains were not statistically significant, they at 

least hinted at long-term benefits of optional retakes.  

Retrieval Practice 

Juhler (1999) suspects that, “A major reason for its [retakes] effectiveness may be 

that it provides students with feedback about their weakest areas of understanding and 

gives them the incentive to remediate those weaknesses” (p. 2).  But what is the best way 

to remediate and relearn the material?  Is simply rereading the chapter sufficient?  Would 

reworking the homework be an efficient use of time?  There is a significant amount of 

research promoting active learning over passively reading or watching a lecture.  In her 

article “What We’re Learning About Learning” (2012), former National Science 

Foundation program director Joan Straumanis says that the research is “uniformly 

positive” for active learning (p. 9).   
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Cognitive scientist Pooja Agarwal advocates for a specific method of active 

learning called “retrieval practice.”  In an introductory guide to retrieval practice, 

Agarwal and others argue that while you may think you know a particular piece of 

information, it is the process of trying to arrive at the answer that either confirms your 

belief or demonstrates a gap in your knowledge.  Not only that, but the struggle to 

retrieve this knowledge is strengthening your memory and learning (Agarwal et al., 

2018).  The guide goes on to point out that most teachers already do this to assess 

students’ knowledge, but that it should also be used in the learning process.  Just as 

looking over a test or quiz helps students identify points of weakness in their knowledge, 

retrieval practice forces students to confront what they do not know and fill those gaps in 

order to correctly answer a question.  Easy retrieval can lead to short-term memorization, 

but struggling to come to an answer leads to long-term learning.  One key to successful 

retrieval practice is feedback.  This can simply be giving the correct answer, but even 

better is providing an explanation for the answer (Agarwal et al., 2018).   

In a study published in 2011 by Karpicke and Blunt, 80 undergraduate students 

from Purdue University were asked to study a scientific text under one of four conditions.  

One group studied the text just once in a single sitting, while another group studied the 

text on four consecutive occasions.  A third group created a concept map after their initial 

study of the text.  The last group used a method consistent with retrieval practice in 

which they studied the text once, then recalled as much as they could on a “free recall 

test” before returning to the text and once again doing the recall practice.  One week later 

each group was tested, and for every type of text utilized in the study, and for both simple 
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verbatim recall questions as well as questions asking students to make inferences, the 

group who used retrieval practice strategies scored significantly higher than all other 

groups.  Karpicke and Blunt (2011) noted that, “Retrieval is not merely a read-out of the 

knowledge stored in one’s mind; the act of reconstructing knowledge itself enhances 

learning” (p. 774).  
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METHODOLOGY 

Treatment 

 Each unit in my AP Physics 1 class concludes with either a test or a quiz.  These 

assessments consisted of multiple choice and free response sections of roughly equal 

weight.  There is a mix of conceptual and computational questions with a number of 

problems from past AP Physics tests.  Most of the questions that are not from previously 

released AP Physics tests come from published textbooks, and nearly all of the test 

questions have been used on my tests for multiple years and have therefore been properly 

vetted that way as well.  On a typical test, the average score over all of the sections is 

between 82% and 86%, with the top scores being near or at 100%.  When the average 

drops below 80%, I usually look more closely at the test and how I taught the material.  

In those cases that merit it, I have used a number of techniques to adjust for the lower 

average, from simply curving the test (calculating a student’s score out of fewer points 

than possible on the test), to allowing students to correct their mistakes to earn back 

points.  These options have always felt inadequate since they broadly administer the same 

treatment to all students.  A curve benefits all students roughly the same, from those who 

aced the test, to those who failed it.  Test corrections allow students to look at their own 

mistakes and earn back points based on the number of problems they got wrong.  This, 

however, leads to students needing vastly different amounts of time to complete their 

corrections, with some finishing immediately and others needing multiple class periods.  

By allowing optional retakes of the test, students who most need to revisit the material 

are incentivized to do so and are then allowed to demonstrate their improved knowledge.   
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 I decided on the following method for my retake policy.  Students who scored 

below 70% on any summative assessment had the option to retake a new version of the 

assessment, but only after a relearning process had been completed.  The relearning 

process included the following: 

1. Filling out a Google Form expressing an intent to retake the assessment and 

tentatively choosing dates and times to complete the work (Appendix A). 

2. Completing any formative work (e.g. homework and labs) missing from that unit. 

3. Looking over the original assessment in a small group setting. 

4. Completing a set of practice questions on AP Classroom (an online resource 

created by the College Board). 

5. Utilizing at least one resource (video or website) posted on the “Unit Resources” 

page of my website. 

All of this, plus the retake, had to take place within one week of receiving the score of the 

original assessment.  The 70% threshold allowed me to focus my attention on students 

who most needed help achieving proficiency on that topic.  If I had allowed retakes for 

any score, I feared that many of the retakes would be taken by students who already had a 

strong grasp of the material, but wanted a perfect score on the test.  While wanting to 

improve one’s score is not inherently bad, it would have spread me more thin and given 

me less time to focus on the students who needed help to meet the standards for the 

course. 

 For my research I focused on my three AP Physics 1 classes, utilizing data from 

the first two trimesters of the 2019-2020 school year.  The classes ranged from 20 
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students up to 31, with a total of 81 students and one student dropping the class between 

trimesters one and two.  On each of the seven tests or quizzes administered throughout 

the two trimesters, students who scored below 70% were given the option to go through 

the required relearning process, after which they were offered a retake test.  If the student 

scored at or above 70% on the retake, then they earned a 70% in the gradebook.  If they 

scored below 70%, but above their original score, they earned the new score.  On one 

occasion a student scored lower on the retake than on his original test and was given his 

original score.   

 The Google Form was a way for me to stay organized, since I was unsure how 

many students I would have retaking any given test.  It also forced the students to think 

through their relearning process and create a personal timeline.  While I expected all 

students to complete their formative work and look over their test, I wanted to ensure that 

students opting for the retake took the time to complete these tasks.  After each test is 

handed back, we regularly spend time going over the most commonly missed items, but I 

figured that students who scored below 70% could use some extra time reviewing their 

assessment.   One student also mentioned that when a student gets a low score, that 

student often takes extra care to hide that score from his or her classmates.  

Consequently, those students may not be fully benefiting from the full-class discussion.  

Having students come in outside of class or during our advisory time allowed me to 

answer individual questions and gain a better sense of individual student needs.   

In light of the research on retrieval practice (Agarwal et al., 2018), I tried to 

emphasize practice questions during the relearning process, rather than simply having 
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students read their textbook or look over their notes from class.  This is the role of the 

practice questions on AP Classroom.  College Board designed an online resource that 

includes large test banks in which teachers can curate their own assessments.  I used these 

test banks to create “retake” problem sets that students used as retrieval practice.  The 

problem sets consisted of between 3 and 11 challenging multiple choice questions, with 

the answers given to the students after completion.  The last retake requirement was for 

the student to go to the Unit Resource page that I had created for each unit of study.  On 

that page there were links to websites, interactive webpages, and many videos with 

explanations of concepts and worked example problems.  By giving the students a choice 

on how they utilized that page, my hope was that they would determine an area of 

weakness and find a resource that helped them improve their understanding.   

 There were three objectives that I wanted the relearning process to accomplish.  

The first was to help prepare the students for their test retake.  The second was to help the 

students reach a level of proficiency on that topic that would help them find success in 

future units of study in AP Physics 1.  And thirdly, I wanted to introduce them to 

resources that they could utilize in preparation for future tests.  All of the resources they 

utilized in the relearning process are available for all students to prepare for each test.   

Data Collection and Analysis Techniques 

 When writing the retake tests, I had multiple goals in mind.  First, I tried to ensure 

that each main objective was addressed by at least one question.  Secondly, I made sure 

that the retake tests had a consistent format.  The structure of the retake mirrored that of 

the original test by having a mix of multiple choice and free response questions.  Each 
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retake also had some questions that were nearly identical to the original test, some that 

were slight variations, and some brand-new questions.  Of the brand-new questions, at 

least one was nearly identical to a question from the required AP Classroom problem set.  

Lastly, I eliminated the most challenging questions from the original test in order to focus 

on the fundamentals of the unit.  The consistency among all of the retakes allowed me to 

accurately compare one set of retake scores to the next.  Also of note is that the retake 

tests were often roughly 50% the length of the original test, which helped accommodate 

retakes during shorter periods of time before and after school when most retake tests were 

administered. 

I also gave two surveys (Appendices B and C) to better understand how students 

prepared for tests and what resources they found most helpful to assist that preparation.  

To help ensure validity, either a colleague or professor reviewed the survey questions.  

Survey #1 was given the day after the first full test on kinematics.  This survey asked all 

students about how they prepare for assessments in physics and what resources they 

found most useful in that preparation.  I gave Survey #2 to students who opted to do a 

retake.  This survey asked about the specific components of the relearning process, 

whether they were helpful and if students intended to use them again in the future.  These 

methods have been approved by the Institutional Review Board (IRB) at Montana State 

University (Appendix D). 

 Lastly, in order to better understand how the new policy affected me as a teacher, 

I kept a Time Tally Sheet and a Reflective Journal.  Whenever I spent time creating a 

retake test, grading a retake, creating a relearning resource, etc., I recorded it in an Excel 
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spreadsheet.  I also used a Reflective Journal to write down how I was feeling about 

certain aspects of my new policy at distinct moments in time.  A summary of my data 

collection methods can be seen in the Triangulation Matrix below:  

Table 1. Triangulation Matrix. 
Research 

Questions 

Data Source 

1 2 3 

How effectively 

does retaking a 

test and following 

a prescribed 

relearning process 

help a student 

succeed in AP 

Physics 1? 

 

Original Test Scores 

  

 

Retake Test Scores 

 

Scores on Next Test 

What relearning 

resources do 

students find most 

helpful? 

Survey #1 

 

    

Survey #2 

 

Retake Test Scores 

How does the 

retake policy 

affect my 

workload? 

Time Tally Sheet  Reflective Journal  
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DATA ANALYSIS 

Primary Question Results 

 The primary question that I was trying to answer in my research was whether 

going through a retake and the associated relearning process improved a student’s success 

in AP Physics 1.  Since test scores are a large portion of a student’s grade, and often a 

good reflection of a student’s level of comprehension, this is where I focused my 

analysis.  For clarity, I will refer to any retake test as “Retake,” the test for which the 

student is doing the retake as the “Original Test,” and the test immediately following the 

retake as the “Next Test.”  For each Retake, I compared the student’s Original Test score 

with the score on their Retake.  Since the Original Test and the Retake were very similar, 

I also compared each Original Test score with the score on the Next Test.  Note that all 

scores are given as percentages for ease of comparison, since each test was taken out of a 

different number of points.  Also note that three tests (Energy, Centripetal Motion & 

Gravitation, and Rotational Dynamics) were slightly curved, and all percentages are 

given as the score after the curve, since that was the criterion used for the 70% threshold 

for the Retake.  These curves also ensure that all class averages were between 82% and 

86%, which makes comparisons easier. 

 Overall, 21 unique students took 42 Retakes.  Nine students only took a single 

Retake, while two students did five Retakes.  No student took more than five of the 

possible seven Retakes.  The table below shows how many students retook each specific 

test throughout the two trimesters. 
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Table 2. Number of Retakes for each test. 
Test/Quiz Topic Number of Retakes 

1-Dimensional Motion Quiz 9 

Kinematics Test 5 

Forces Test 8 

Energy Test 2 

Momentum Test 2 

Centripetal Motion & Gravitation Test 5 

Rotational Dynamics Test 11 

Average 6.0 

 

The average score on the Original Test for all students who qualified for and 

retook a test was 54.3% (N=42).  The average score on the Retake for the same group of 

students was 76.2% (N=42), an improvement of 21.9%.  A One-Tailed Wilcoxon Signed-

Rank Test was done to compare these two sets of scores and see if the difference between 

the two could have been caused by natural variations.  The difference between the scores 

was shown to be statistically significant with a p-value of 9.4 x 10-9, meaning there is 

nearly a 0% chance that the variation between the two groups arose at random.  A box 

and whisker plot is shown for the Original Test and the Retake below. 



16 
 

 

Figure 1. Distribution of scores on the Original Test and the Retake, (N=42). 

 Since consecutive tests often cover similar material (e.g. Centripetal Motion vs. 

Rotational Dynamics), scores on the Next Test were compared to the Original Test score 

from the test that was retaken.  Since the test after Rotational Dynamics was not a part of 

this research, scores from Rotational Dynamics were eliminated from the data set for the 

Original Test scores, and the average score on Original Tests that were retaken became 

53.1% (N=31).  On the test immediately following a Retake (Next Test), those same 

students had an average score of 63.9% (N=31).  This is an improvement of 10.8%, or 

one full letter grade.  Once again, a One-Tailed Wilcoxon Signed-Rank Test was run, and 
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the difference was again shown to be statistically significant, with a p-value of 0.01, 

meaning there is a 1% chance of these variations arising from random chance.  A box and 

whisker plot for the Original Test and the Next Test is shown below. 

 

Figure 2. Distribution of scores on the Original Test and the Next Test, (N=31). 

 Lastly, I compared consecutive tests for students who qualified for a retake 

(scored below 70%), but opted not to do the Retake.  There were 30 times during the first 

six tests of the 2019-2020 school year in which a student scored below 70%, but decided 
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not to do a Retake, for one reason or another.  The average score on those tests was 

62.9% (N=30).  Even without going through a relearning process, those students’ scores 

improved on the Next Test by an average of 5.2% up to 68.1% (N=30).  Running another 

One-Tailed Wilcoxon Signed-Rank Test shows that with ⍺ = 0.05, this is still a 

statistically significant increase, but with less certainty given a p-value of 0.045. 

Secondary Question #1 Results 

 A relearning process is only as good as the resources that are provided.  This is 

why one of my secondary questions is, “What relearning resources do students find most 

helpful?”  While there is some subjectivity to this question, I think it is important that a 

resource not only be effective, but also user-friendly so that the students actually use it.  I 

gave a survey (Survey #2) to the students who went through the relearning process and 

asked them to rate on a five-point Likert scale how helpful each resource was in getting 

them ready for the Retake, from 1 (Not Helpful) to 5 (Very Helpful).  This question was 

asked in regards to three different resources: the AP Classroom problem set, the original 

test review in a small group setting, and the Unit Resources Page on my website.  Due to 

the Covid-19 pandemic and school moving to distance learning, I was only able to collect 

Survey #2 from 12 of the 21 students who opted to do a Retake.  Looking at the results 

and comparing them to the results of Survey #1, as their teacher, I felt these responses 

were representative enough.  The average score for each resource is listed in the table 

below.   
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Table 3. Average Likert score for three relearning process requirements, (N=12). 

AP Classroom Looking Over Original Test Unit Resources 

3.27 4.64 3.70 

 

The resource that the students found most helpful was looking over their original test, 

with AP Classroom being voted as the least helpful.  An interesting trend in the data is 

that students who utilized the Retake three or more times tended to find AP Classroom 

less helpful than those who retook tests just once or twice.  The significance of this will 

be discussed more in the next section, but comments that students made in this survey 

shed some light on the discrepancy.  Many students commented on the lack of 

explanations.  For example, one student wrote, “The only thing I don't like about it [AP 

Classroom], though, is that it doesn't give you an explanation as to why the question you 

got wrong is wrong.”  This student gave AP Classroom a score of 3.  As Agarwal 

explains, retrieval practice is most effective when students are given feedback, ideally an 

explanation of the answer (Agarwal et al., 2018).   

A similar trend was seen when a different survey (Survey #1) was given to all AP 

Physics 1 students after the first full test of the year.  Once again, the students were asked 

to score the helpfulness of different resources that they used to prepare for a test from 1 

(Not Helpful) to 5 (Very Helpful).  The two resources with the top scores were the 

Review Assignment (average 4.74) and Quick Quizzes from the textbook (average 3.82).  

Both of these resources have questions for the students to answer before feedback and an 

explanation is provided.  A chart of all resources surveyed about is shown below. 
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Figure 3. Likert scores for different test review resources, (N=77). 

The only resource beyond the top two (Review Assignment and Quick Quizzes) that is in 

line with retrieval practice is AP Classroom, which had the second lowest average (3.33), 

above only Reading the Textbook (2.79).  This again points to feedback and explanations 

being necessary components to retrieval practice, particularly with more challenging 

problems. 

Secondary Question #2 Results 

 The last question that I sought to answer was, “How does the retake policy affect 

my workload?”  Inevitably, implementing a new policy will add to the workload of a 

teacher, but all work is not created equally.  Some work can be used year after year, like 

writing a new test.  Other work will become a part of a teacher’s new normal, such as 

correcting additional tests.  I tried as best I could to be diligent about recording any extra 
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time that I spent on tasks related to the new retake policy in my Time Tally Sheet, but as 

any teacher can attest to, there are some days that this is easier said than done.  I was 

generally good about recording the time I spent writing Retakes or grading Retakes, but 

other tasks, like helping students study for a Retake, at times blurred into my regular day, 

so some of these data are approximate.  In all, I recorded 32 extra hours of work that I did 

in relation to the new retake policy during the six months of research.  Fifteen of those 

hours were put towards things that I can reuse in the future, such as writing Retakes or 

creating AP Classroom problem sets for the relearning process.  Another 13.5 hours were 

spent on tasks that would be required of me each year, such as grading Retake tests or 

helping students prepare for the Retake.  The last three and a half hours were spent on 

miscellaneous tasks such as organizing retake schedules or adding resources to my 

website.   

One thing that cannot be quantified is the extra mental load of keeping track of 

everything related to the new policy.  As I wrote in my Reflective Journal on November 

20th,  

Today was an absolutely CRAZY day during advisory.  I had multiple 
students that are in my advisory asking to go different places, one student 
from General Physics needing help and five AP1 students wanting to look 
through their test as a part of the relearning process.  While advisory is a 
great time for this to happen, it does make for a chaotic 30 minutes – trying 
to maintain test security by having phones in the phone holder, keeping 
students looking at tests separate from those who are doing something else, 
and answering questions from multiple students who struggled with the test 
is very challenging.  I think it is worth it…but it can feel like mayhem. 
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CLAIM, EVIDENCE, AND REASONING 

Claims from the Study 

 The primary question that I was trying to answer with this research is whether 

allowing optional retakes, with an associated relearning process, would help students be 

more successful in AP Physics 1.  My hope was that students who took the time to 

restudy the material from a particular unit would improve their understanding of that unit, 

and this would benefit them in future units of study.  With a focus on the process of 

retrieval practice advocated by Agarwal and others, students were given a variety of ways 

to improve their understanding of a topic (Agarwal et al., 2018).  Not only does the 

variety of relearning techniques help students who learn in different ways, it also spaces 

out their learning, if only modestly.  Research has shown that spacing out learning leads 

to longer term retention.  As Straumanis (2012) puts it, “longer intervals lead to longer 

retention” (p. 11). 

The primary way that I measured student improvement was by comparing student 

test scores on their Original Test to both the Retake and their Next Test.  The data show 

that students who went through the relearning process did, in fact, have significantly 

improved test scores.  Not only was there a statistically significant improvement for the 

students on the Retake, but also on the Next Test.  In both cases there was a 1% chance or 

less that the improved test scores arose from natural variations, which indicates a 

correlation between the retake process and improved test scores.  Students who went 

through the relearning process also improved more on the Next Test than those who 

scored low enough to be eligible for a Retake, but chose not to do the Retake and 
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associated relearning process.  From a long term perspective, not a single student 

received a failing grade in AP Physics 1 either first or second trimester.  These results 

show quite clearly that students benefited from having optional retakes with a requisite 

relearning process. 

 The second thing that I wanted to learn was which resources students found most 

beneficial when preparing for a test.  Finding resources that were not only useful, but that 

students wanted to use was important, since I hoped that students would continue to 

utilize these resources even after they were done with their Retake.  Based on a survey 

given to all students, resources that allowed students to actively test their knowledge by 

answering questions, then receive feedback, were most popular.  The only two resources 

that provided questions, answers and feedback were the review assignment and Quick 

Quizzes in the text book, and these were rated highest by students on a five-point Likert 

scale.  The more passive studying techniques (reading the textbook and reviewing notes) 

scored lower than the two resources mentioned above.  An interesting finding from both 

surveys conducted was that AP Classroom, a resource that allows for retrieval practice, 

was rated lower than some passive techniques like reviewing notes.  Based on student 

comments in the survey, this is due to both issues with the platform (it was a new website 

and difficult to navigate), but also a lack of feedback.  As Agarwal discusses in her 

introduction to retrieval practice, feedback is critical (Agarwal et al., 2018).  While AP 

Classroom provided correct answers, explanations of those answers was lacking.  This 

was particularly detrimental, based on Likert scores, to students who utilized multiple 

Retakes, and therefore likely struggled more in the class. 
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 The last thing that I wanted to examine was how much my workload increased 

due to this new policy.  Unsurprisingly, I spent many extra hours creating Retakes, 

creating relearning resources, grading tests and helping students prepare for Retakes.  In 

all I logged 32 extra hours of work in my Time Tally Sheet, but more than half of that 

time was spent completing tasks that can be reused year after year, such as creating 

Retakes.  After subtracting time spent on reusable tasks, 13.5 hours was spent on tasks 

that will need to be done each year, such as extra correcting.  This breaks down to less 

than one extra hour per week, which could probably be lowered with more efficient 

processes.  There is no magic number that weighs time and benefits, but to me, this seems 

like a reasonable amount of time to put in for the benefits found related to optional 

retakes.  One caveat that should be mentioned is that “less than one hour per week” is 

slightly misleading since much of the work will come in waves the week following a unit 

test.  This adds to the work load each week, but also to the mental load.  This complicates 

the calculus, but for me the benefits still outweigh the necessary extra work. 

Value of the Study and Consideration for Future Research 

 As our education system slowly moves from more traditional and linear teaching 

methods towards more individualized learning plans, such as standards based grading, 

techniques like test retakes will become more common.  Part of the reason my school 

implemented a retake policy was to move one step closer to standards based grading, 

which is often predicated on allowing students multiple opportunities to demonstrate 

proficiency (Townsley, 2019).  Regardless of the way we grade or teach, it is important to 

have ways for students to become proficient in a content area after they demonstrate gaps 
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in their understanding.  This study shows that connecting a required relearning process to 

an optional retake is an effective way for students to improve their understanding of a 

topic.  More research is needed to better understand the benefits of specific types of 

relearning techniques, but this study shows that there are certainly benefits.  Another area 

of research that would be valuable is better understanding if and how these relearning 

techniques affect students’ future test preparation. 

Impact of Action Research on the Author 

 This action research has had a profound effect on me as a teacher and in my life 

outside of teaching.  To ask a question, then systematically review prior research, design 

and implement original research, then analyze the data and draw conclusions has opened 

my eyes to how original research is done and how challenging it is.  I will certainly 

continue to use many of the techniques that I learned doing this project in my teaching 

career, but also in my personal life.   

 Specific to the research conducted in this study, I definitely plan on continuing to 

use the retake policy and requisite relearning process in future years.  There are many 

ways that I plan to improve this process, but the main structure will remain the same for 

the foreseeable future.  The first thing that I would like to improve is the feedback from 

AP Classroom.  As mentioned previously, while students liked answering question in AP 

Classroom, many found the lack of explanations frustrating.  While I cannot add 

explanations to the actual AP Classroom website, I can provide access to my own 

explanations, which I plan to do before next year.  This will not only help students who 
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are preparing for a Retake, but also students who like to do the practice problems before a 

unit test.   

 Another thing that this research illuminated is the need to improve the way in 

which I coordinate students who are reviewing their tests in preparation for a Retake.  

The entries in my Reflective Journal showed that days in which multiple students were 

looking over their tests, particularly during our advisory period, could be very stressful.  

While advisory is an ideal time for students to review their tests, there are often many 

other things happening with my assigned advisory students, as well as other physics 

students needing to make up labs, review content, etc.  One way that I could make these 

times less stressful and more efficient for the students is by preparing more ahead of time.  

I often allow students to look at an answer key while reviewing their test, but they often 

have to share between students, and also need me to read off the correct responses to the 

multiple choice section, since that is graded with an automated system.  If I instead made 

copies of the complete answer key and stapled them to students’ tests when they sign up 

for a Retake using the Google Form, it would make an often chaotic time of my day a bit 

smoother.  This would also be better for the students because they could start looking at 

their tests more quickly, they would not need to share the answer key, and if they can tell 

that I am less stressed, they might be more inclined to ask me questions.  I think at times 

my anxiety was apparent to students and dissuaded some students from asking me 

questions. 

 One other thing that I would like to look into more is encouraging, or perhaps 

requiring students to do corrections on their Original Test.  I have not figured out a way 
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to do this within the current framework of my class, since in most cases this would take 

more than the time allotted during advisory, or the time most students have before or after 

school.  I do not allow students to take tests home, due to test security.  An alternative 

option would be to pick specific questions that students missed to have them correct, but 

individualizing this for students would add considerably to my workload.  For now, I 

believe, my system is good and I will continue to use it.  But this is one option that I 

would like to continue to consider. 

 I have already begun to act on results from my action research.  Due to school 

closures associated with the Covid-19 pandemic, nearly all AP teachers have had to 

prepare students for their AP tests remotely.  I have chosen to focus primarily on retrieval 

practice strategies for review.  I have created review videos, but have tried to minimize 

the amount of time that students are passively watching those.  My videos range from 15 

to 30 minutes once or twice per week.  After watching the video, students have two or 

three days to do practice problems.  During that time they are receiving feedback, 

participating in online discussion boards and grading their own work using provided 

scoring guideline.  The level of discussion and thinking has been really impressive, and 

often it begins with a student rethinking his or her understanding due to a question.  My 

work on this action research definitely influenced my decision to proceed with this 

method of AP test review. 
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APPENDIX B 

 
SURVEY #1: BASELINE SURVEY FOR ALL STUDENTS 
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*This survey is to help me better understand how AP Physics students, as a whole, 

prepare for tests.  Your answers in this survey will IN NO WAY affect your grade in 

AP Physics.  Participation in this survey is optional. 

1. How confident do you feel going into most physics tests? 

Very Confident   5       4    3  2 1  Not Confident 

2. Did the possibility of a retake affect your stress level going into the test? 

Yes  No 

For the following resources, rate how helpful you found each when preparing for the 

test. 

3. Reviewing notes from class. 

Very Helpful     5      4    3  2     1  Not Helpful  or  “Did not use” 

4. Reading sections from the textbook. 

Very Helpful     5      4    3  2     1  Not Helpful  or  “Did not use” 

5. Doing the review assignment. 

Very Helpful     5      4    3  2     1  Not Helpful or “Did not do” 

6. Quick quizzes in textbook 

Very Helpful     5      4    3  2     1  Not Helpful   or  “Did not use” 

7. Unit Resources page on Schoology 

Very Helpful     5      4    3  2     1  Not Helpful   or  “Did not use” 

8. AP Classroom 

Very Helpful     5      4    3  2     1  Not Helpful  or  “Did not use” 

9. Were there any other resources that you used? 
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10. Briefly explain why you found a particular resource helpful or not helpful. 

 
11. Did the possibility of a retake affect how you prepared for the test? 

Yes  No 

12. If you used AP Classroom, did you use the progress checks or “retake” quizzes on 

AP Classroom?   

a. I did not use either 

b. Just the progress checks 

c. Just the “retake” quizzes 

d. Both 

13. Please briefly explain why you chose to utilize (or not utilize) AP Classroom as 

you did. 

14. Did you come in for help before or after school or during Raptor Time? 

Yes  No 

15. Do you study with other students? 

Yes  No 

16. Why or why not? 

17. Is there anything else that you would like to share about your preparation for or 

feelings about the tests in physics? 
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APPENDIX C 

SURVEY #2: SURVEY FOR STUDENTS WHO UTILIZED A RETAKE 
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*Participation in this research is voluntary and participation or non- participation will not 

affect a student’s grade or class standing in any way.   

1. How helpful did you find AP Classroom when preparing for the retake? 

Very Helpful     5      4    3  2     1  Not Helpful   

2. Please briefly explain. 

3. How helpful did you find looking over your test when preparing for the retake? 

Very Helpful     5      4    3  2     1  Not Helpful   

4. Please briefly explain. 

5. How helpful did you find the Unit Resources page when preparing for the retake? 

Very Helpful     5      4    3  2     1  Not Helpful   

6. Please briefly explain. 

7. Had you used AP Classroom before your preparation for the retake? 

Yes  No 

8. Why or why not? 

9. How likely are you to use AP Classroom again leading up to a future test. 

Very Likely         5        4      3   2        1 Very Unlikely 

10. Why or why not? 

11. Had you used any of the Unit Resources pages before your preparation for the retake? 

Yes  No 

12. Why or why not? 

13. How likely are you to use a Unit Resources page again leading up to a future test. 

Very Likely         5      4      3   2       1 Very Unlikely 

14. Why or why not? 
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APPENDIX D 

INSTITUTIONAL REVIEW BOARD EXEMPTION 
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