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Introduction 
  

Reliable assessment is central to education and educational institutions for a 

number of reasons, not the least of which is that one of the primary purposes of 

assessment in an educational institution is to validate student knowledge (and by 

extension, verify the innate value of degrees and diplomas).  In a product-based 

world where institutions of higher learning offer services focused on a somewhat 

elusive product (a specified knowledge base in a given discipline or disciplines, 

acknowledged by degrees from those institutions), it is critical that the institutions 

can attest to the value of the products they offer.  If an institution claims to 

provide a service, they must prove to society that they do so by some formally 

recognized assessment mechanism; otherwise, their reputation may come into 

question causing potential problems with recruitment, enrollment, and even 

accreditation.  In large measure, accurate assessment methods help to insure the 

survival of educational institutions (Rowe, 2004, p. 2).  

 

There has been a movement to offer our curriculum in an online environment over 

the past decade.  Many universities, community colleges, and for profit 

institutions have begun to offer much of their coursework via various alternative 

delivery formats.  Assessment was one of the key issues at our institution as we 

began to formalize what a strictly online course would look like.  We decided 

early on that we needed multiple assessments including, but not limited to 

traditional homework, quizzes, discussion, writing/problem solving activities, and 

tests.  In the field of mathematics, we were able to find publisher produced 

programs that allowed the students to complete homework, quizzes, and tests 

while at the same time providing a robust set of tools for learning.  These 

programs also provided good tools to the instructor for course management.  We 

felt it was important to add some writing/problem solving activities so students 

had to write and communicate mathematics and to also share their own expertise 

on the subject matter with their fellow students in the discussion area.  We 

decided early on that there would not be any proctored assessments.   

 

We developed our developmental math classes, algebra courses, and statistics 

classes to be offered strictly online.  There were no proctored assessments from 

1998 to 2007 in our math offerings.  We worried about the integrity of our online 

courses, but had no way to verify or compare the learning outcomes in our online 



courses verses the traditional campus version.   We suspected that we had students 

taking advantage of the system.  We worried that we were handing out inflated 

grades, and passing students that would not have earned C’s or better in a 

traditional classroom setting.  The problem was that we had no way to verify what 

we thought to be the case or to determine the extent of the problem.  In the spring 

quarter of 2007, our math department began a pilot project that allowed us to 

proctor two exams each term.   At that time we were able to begin a study to see 

how proctoring would affect learning outcomes of our students, and also to 

validate the integrity of our courses.  This leads us to the results presented in this 

article. 

 

We will first define what is meant when the term proctoring is used in this paper.  

We will define a proctored assessment as one that is supervised by an approved 

proctor.  The proctored test environment can take on many forms.  Frequently the 

proctor is a testing official at their own or another college or university.  It may 

also be administered by an acceptable proctor approved by the instructor or a 

testing center such as those found at the National Testing Association website: 

http://www.ncta-testing .org/cctc/find.php.   Electronic proctoring is also gaining 

popularity where students are supervised by webcam in conjunction with a 

lockdown browser and the ability of the proctor to take over the students’ 

computer.  

 

Proctored summative assessments used to evaluate students’ skill and knowledge 

in math or fact based courses is still a popular method for ascertaining 

information about student abilities,  Can we accept or trust the results from an 

online course where there is no proctoring verses a traditional on-campus math or 

fact based course?  Can we realistically expect that the pedagogical design 

mechanisms, apart from proctoring, are providing or will provide adequate 

guarantees that the integrity of the educational process is not being compromised 

(Trenholm, 2006-07, p. 297)? 

  

The manuscript at hand presents the results of a study focused on the issue of how 

proctored testing affects the learning outcomes and integrity in an Intermediate 

Algebra course setting.  The study follows a model of assessment where students 

in one group have taken two of their five unit exams as proctored tests along with 

a proctored Comprehensive Final Exam, compared to a second group who take all 

unit tests online, but who do complete a proctored Comprehensive Final Exam.  

In addition, the evaluation format of the courses for both groups incorporates a 

number of other assessment activities including online homework, quizzes, 

writing activities, and discussions.  Moreover, great emphasis and a large part of 

the grade are placed on performances on homework, quiz, writing, and discussion 

activities.  The research findings that follow will summarize specific results of 



how the variable of proctoring affects the test scores and overall course grades of 

the students in the proctored versus the non-proctored groups.   

 

 

Organization of the Study 

 

Winter Quarter 2008-09 Study 
 

During the summer quarter 2008 and the winter quarter 2008-09, the Metropolitan 

Community College Mathematics Department designed and carried out a study 

with students taking Math 1310 (intermediate algebra) online.  Four sections of 

students enrolled in the online course offerings were randomly assigned to a 

proctored or non-proctored test format, with two sections assigned to each 

condition.  Only the results for the winter quarter study will be presented here.  

They are consistent with the results from the summer quarter 2008.  The details 

can be viewed at the website: http://faculty.mccneb.edu/mflesch  

Then click on: Math 1310 Proctored Test Research to view the summer 2008 

study. 

 

The students in this course have chosen the online format because of distance, 

time, and convenience.  They need to meet the same pre-requisite as the on 

campus sections that require taking a placement test or the successful completion 

the developmental algebra course.  

 

The intent was to look at how the variable of proctoring affected student test 

scores and, by extension, the overall grade distributions of the compared groups.  

Summary data for the two groups was analyzed in several different areas 

including the overall course average, the individual unit tests numbered 1 to 5, 

and the proctored Final. We then developed a series of descriptive summary 

statistics.   Scatter plots were created for each group where we plotted their grade 

on the proctored final versus the overall average, then test 2, and lastly test 4.  We 

considered only those students in both groups who took the proctored final in our 

analysis so we could look for emerging discrepancies.  

 

 

 

 

 

 

 

 

 

http://faculty.mccneb.edu/mflesch


 

Group One (proctored) was composed of 30 

students from two of the sections who 

completed the course. They were assigned to 

take five unit tests (two of which were 

proctored) and a proctored comprehensive 

final exam.  Tests 1, 3, and 5 were taken online 

using an online testing program that generates 

similar versions of the same test with each 

question determined by a built in algorithm.  

They were timed, but the students had access to 

resources while testing including text, notes, 

and other nontraditional resources.  They were 

required to submit their work for each problem 

to their instructor after completing the test.  

Tests 2 and 4 along with the final exam were 

proctored at a central testing location.  Group 1 

students took a hard copy of the same tests 

taken by the non-proctored Group 2 students.  

The Proctored Tests were closed book, no note 

tests, and all scratch work was collected along 

with the test sheet when the exams were 

completed.  They had a similar amount of time 

as the Group Two students.  The grading 

protocol for Group 1 was as follows: 

 

Type of Assessments 

 

25% = Online Tests,  Tests 1, 3, and 5 

25% = Proctored exams, Tests 2 and 4 

10% = Proctored Final  

(Average of the Proctored exams including 

Final must be 60% or above to receive a grade 

of C or higher in the course.) 

15% = Quizzes 

10% = Homework 

12% = Learning Activities 

 3% = Discussion Postings 

 

Group Two (non-proctored) was composed of 

32 students from the other two sections. They 

were assigned to take all five unit tests online 

and a proctored comprehensive final exam.  

Tests 1, 2, 3, 4, and 5 were taken online using an 

online testing program that generates similar 

versions of the same test with each question 

determined by a built in algorithm.  They were 

timed, but the students had access to all resources 

while testing including text, notes, etc. since they 

were not proctored. They were required to submit 

their work for each problem to their instructor 

after completing the test. The final was proctored 

at a central testing location for this Group 2.  They 

took a hard copy of the same test taken by the 

other group.  It was a closed book, no note test, 

and all scratch work was collected along with the 

test when they were done.  They had a similar 

amount of time to complete the Final as Group 1.  

The grading protocol for Group 2 was as follows: 

 

 

Type of Assessments 

50% = Online Tests , Tests 1, 2, 3, 4, & 5 10%  

= Proctored Final  

(Students must score 60% or above to receive a 

grade of C or higher in the course.) 

15% = Quizzes  

10% = Homework  

12% = Learning Activities  

 3% = Discussion Postings  

 

Final course grades for both groups were 

awarded based on a percentage of total points 

earned.  

A = 90 – 100%, B = 80 – 89%,  



C = 70 – 79%, D = 60 – 69%,  

F = Below 60% 

 

Proctored Summary Data for Group 1 followed by 

Non-Proctored Summary Data for Group 2 
Table 1:  Overall Course Average 

 

GROUP         n  Mean  Variance     St. Dev.  

Group One (Proctored)      30  76.59  220.56        14.85 

Group Two (Non-Proctored)      32  81.09  166.07        12.89 

t test value =   -7.09** Highly Significant  (p<0.0001) 

 

The overall average of the non-proctored group was higher. You could have 

expected it to have been even more given that this group took all of their tests 

online and that their results on the proctored Final were better. The non-proctored 

Group 2 seemed to be a stronger group overall than the proctored Group 1. The 

difference in the overall course average was highly significant. 

                               

Table 2:  Test 1 Average (non-proctored test for both groups) 

 

GROUP         n  Mean  Variance   St. Dev.  

Group One        30  83.29  251.72      15.87 

Group Two        32  78.88  492.14      22.18 

t test value = 0.90  (p=0.37) 

 

Both groups took under similar conditions online with no proctoring and the 

difference in the means is not significant. 

 

Table 3:  Test 2 Average (proctored test for Group One) 

 

GROUP         n  Mean  Variance   St. Dev.  

Group One        30  74.3  165.63       12.87 

Group Two        32  88.62  487.84       22.09 

t Test Value = -3.14** Highly Significant  (p=0.003) 

 

The mean for Group 2 that was not proctored is significantly higher than the 

students in Group 1.  This has the effect of inflating the overall grades of the 

students in Group 2 where there is no proctoring.  The difference in the means is 

highly significant. 

 

 



 

 

 

 

Table 4:  Test 3 Average (non-proctored test for both groups) 

 

GROUP         n  Mean  Variance  St. Dev.  

Group One        30  70.29  487.84      22.09 

Group Two        32  74.26  329.53      18.15 

t Test Value = -0.78  (p=0.44) 

 

There is no significant difference when both groups take the tests online. 

 

Table 5:  Test 4 Average (proctored test for Group One) 

 

GROUP         n  Mean  Variance     St. Dev.  

Group One        30  66.02  632.03       25.14 

Group Two        32  84.06  311.40       17.65 

t test value = -3.25** Highly Significant (p=0.002) 

 

In this case the average for the proctored students in Group 1 is over 18% lower 

than the students in Group 2 taking their test online.  This inflates the overall 

average of the non-proctored group. The difference in the means is highly 

significant. 

 

Table 6:  Test 5 Average (non-proctored test for both groups) 

 

GROUP         n  Mean  Variance     St. Dev.  

Group One        30  60.37  1135.74      33.70 

Group Two        32  64.19  785.42        28.03 

t test Value = -0.49  (p=0.63) 

 

Here the non-proctored students in Group 2 do better than the students in the 

proctored Group 1.  The difference in the means is not significant when both 

groups are taking the test online. 

 

Table 7:  Final Exam Average (proctored test for both groups) 

 

GROUP         n  Mean  Variance     St. Dev.  

Group One        30  65.7  764.84        27.66 

Group Two        32  74.84  404.20        20.10 

t Test Value = -1.50  (p=0.14) 

 



On the FINAL, Non-proctored Group 2 averaged almost 9% higher than the 

Proctored Group 1 which is not significant, but their average is in the mid C range 

versus the mid D range for Group 1.  This may have been suspected since Group 

2 scored better on all the tests, and overall seemed to be a stronger group of 

students. 

 
When comparing the scores on Test 2 and Test 4 when Group 1 was taking 

proctored tests and Group 2 was taking a timed tests online, you can see from the 

data shows that the non-proctored students in Group 2 taking the exams at home 

using all their resources scored about 14% to 18% higher than the students in 

Group 1 taking the proctored exams at a central testing location using no notes or 

text references.  When both groups were taking online tests there was no 

significant difference in their scores. 

 

When we looked at the final averages we found that the non-proctored Group 2 

averaged 81.1% while the proctored Group 1 scored about 76.6% for their course 

average.  The proctored Group 1 came close on the final average despite the fact 

they scored much lower than Group 2 on Tests 2 and 4 where they were 

proctored.    

 

The results above are about what you would expect.  What we found to be of 

more relevance was when we took a look at the scatter plots of the proctored final 

versus test 2, then test 4, and lastly the overall average.  This is where we found 

some interesting differences in the grade distributions. We can look at the graphs 

and explain them one at a time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Final versus Test 2 

 

       
      Proctored Final verses Proctored Test 2       Proctored Final verses Non-proctored Test 2 

        Figure 1 - Group 1    Figure 2 - Group 2 
 

In figure 1 you see the scatter plot of the 

proctored final verses the proctored test 

2 for Group 1.  The correlation 

coefficient between the proctored final 

and proctored test 2 for Group 1 is:  

r=0.68858445.  There is significant 

correlation for those students. 

 

In figure 2 you see the scatter plot of the 

proctored final verses the non-proctored 

test 2 for Group 2.  The correlation 

coefficient between the proctored final and 

non-proctored test 2 is for Group 2 is:   

r=0.19810745.  This is not significant 

correlation and you can see that there were 

7 students who scored above 70% or above 

on the non-proctored test 2 that scored 

below 60% or below on the proctored final.  

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

Final versus Test 4 

 

    
       Proctored Final verses Proctored Test 4       Proctored Final verses Non-proctored Test 4 

         Figure 3 - Group 1   Figure 4 - Group 2 

 

 

In figure 3 you see the scatter plot of the 

proctored final verses the proctored test 4 

for Group 1.  The correlation coefficient 

between the proctored final and proctored 

test 4 is:  r=0.7898484.  There is 

significant correlation for those students.   

 

 

In figure 4 you see the scatter plot of the 

proctored final verses the non-proctored 

test 4 for Group 2.  The correlation 

coefficient between the proctored final 

and the non-proctored test 4 is:  

r=0.10088836.  The correlation is not 

strong and you can see that there were 7 

students who scored above 70% on the 

non-proctored test 2 that scored below 

60% or below on the final. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Final versus Overall Average  
 

      
       Proctored Final verses Overall Average              Proctored Final verses Overall Average 

       Figure 5 - Proctored Group 1       Figure 6 - Non-proctored Group 2       

 

Figure 5 shows the scatter plot of the 

proctored final verses overall average for 

Group 1 that took the proctored tests 2 and 4.  

The correlation coefficient between the 

proctored final and the overall average for the 

proctored Group 1 is:   r=0.7799729.   There 

is significant correlation for those students.  

There were five students who scored below 

60% on the final who was still able to average 

above the 70% mark for the overall average.  

These students did not receive a C unless the 

average of their proctored tests and final was 

60% or above.  Their grades would be 

justified if they had averaged 60% or above 

on their proctored tests 2, 4, and the final. 

 

Figure 6 shows the scatter plot of the 

proctored final verses the overall average for 

Group 2 that took all the tests online.  The 

correlation coefficient between the proctored 

final and the overall average for the non-

proctored Group 2 is:  r=0.6691749.  The 

correlation is not quite as good. You can see 

that there were 6 students who have an 

overall average above 68% that scored below 

60% or below on the final.  One other 

student scored well above 70% on the final, 

but had an average below 70%.   

 

 

 

The data indicate that in the non-proctored Group 2 that took tests 1 to 5 online, 

there were 7 out of 32 students where the grade on the proctored final does not 

correlate well with their overall average where we would expect correlation. Over 



20% of Group 2 were awarded grades that do not correlate to their work on the 

final.  In Group 1 there were 5 of 30 students where the final average does not 

correlate to the work on the proctored final. These students would need to have an 

average of 60% or above on the proctored Tests 2, 4, and the Final to earn a grade 

of C or better for the course.  If they did not do well on the Final, they needed to 

score well above 60% on the proctored tests 2 and 4 to earn a grade of C or 

higher. 

 

Summary 

 

We began this study because we were interested in how proctoring affects the 

learning outcomes and whether we were maintaining the integrity of our course 

offerings.  We could not find many studies that provided good research on how 

important proctoring is in an online class where there is no way to know who is 

doing the work, what outside resources they may be using, and how it affected the 

final learning outcomes.  We also needed to justify to our administration the need 

and viability of proctoring.  

 

In the recommendations from AMATYC (American Mathematical Association of 

Two-Year Colleges), you see the following standards concerning the assessment 

of student learning.   Faculty will use results from the ongoing assessment of 

student learning of mathematics to improve curriculum, materials, and teaching 

methods.   At a standards-based institution the faculty: 

 participate in ongoing assessment activities at the class, course, and 

program levels.   

 design assessment tools that will elicit student work on the meaning and 

application of mathematics in addition to an understanding of mathematics 

skills and concepts. 

 use multiple measures of student performance and a variety of assessment 

formats. 

 reflect and act upon assessment results by completing the feedback loop to 

implement improvements in the process (Blair, 2006,p.36). 

 

Our work seems to be in line with the recommendations formulated by 

AMATYC.  We designed this experiment and replicated it over two quarters in 

which we found consistent results.  The main finding is that students working at 

home with all their resources available (perhaps even another person) are doing 

significantly better than students who have to take at least two proctored exams.  

It also inflates their overall average and it allows a significant number of students 

to end up with C’s or better who would earn no better than a grade of D if there 

are proctored exams. 

 



We proctor two exams and a Final during two scheduled testing periods on our 

campus.  We would do more, but the logistics and work involved limit the number 

of exams that can be proctored.  After analysis of our data, it seems to indicate 

that the two proctored testing periods provide enough oversight and motivation to 

the student to insure that our learning outcomes are met.  The weighting of the 

proctored exams keeps poorly prepared students from earning a passing or 

transferable grade.  We also stipulate that the average on the proctored exams 

must be 60% and above to earn a Final Grade of C or higher.  These safeguards 

ensure that the student must perform at an acceptable level on a proctored 

assessment to earn a grade of C or better.   

 

As educators, you try to develop grading rubrics that are consistent and fair and 

guarantee that the student has in fact mastered the course objectives at a level that 

is considered acceptable for a grade of C or better.  Our courses transfer to many 

four year institutions.  They are also a pre-requisite to many specialized technical 

programs such as nursing and electronics. We need to be confident we are 

assigning grades that truly reflect their learning.  Our scatter plots seem to 

confirm that the there is high correlation between the final grade and the overall 

average when proctoring is employed as an assessment technique.  We have 

identified that there is a significant portion of the class earning grades that do not 

reflect their learning when we do not proctor. 

 

It would appear that the correlation for those taking proctored exams is higher and 

is more reflective of their learning at the end of the course.   This evidence 

indicates there is a benefit to the proctored testing model in producing learning 

outcomes and final grades that are consistent.  From an accountability standpoint, 

our Mathematics Department is very concerned with the 20% of the students in 

the non-proctored Group 2 getting grades that do not reflect their learning.  This 

evidence would tend to support the continued proctoring of our online math 

students. 

 

For the immediate future it seems that proctoring is needed in math and fact based 

courses. It does provide a reliable means of assessment and it does provide 

motivation to the student to prepare and learn the material.  Further studies of a 

type similar to this one can only help us as educators to best deliver and assess our 

online students. 
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