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Abstract
The use of tablets to deliver in-class exams may be appealing to instructors wishing to take advantage of
this evolving technology. This study compared two groups: students who took exams using traditional
pencil and paper methods, and students who took exams via the SofTest-M application (app) on their
iPads. There was no statistically significant difference in exam averages between the two groups. The
SofTest-M app provides a valid alternative to pencil and paper for delivering examinations. However,
students prefer taking exams using pencil and paper. The results of this study may influence educators’
decisions on whether to adopt tablet-based assessments.
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Background

Since the release of the first iPad in 2010, tablets have become increasingly prominent in educational
settings. According to a 2015 survey by the Pearson Foundation, 51% of college students in the United
States own a tablet and use it for academic purposes, while in 2011 only 7% owned a tablet.1,2 Another
survey, by McGraw-Hill, found that 81% of college students used mobile devices for studying in 2014, a
40% increase from 2013.3 The portability and ease of use of tablets can make many aspects of teaching
and learning more interactive and more convenient. It has become common to use tablets in the
classroom for conducting formative assessments such as mid-lecture questions to check for student
comprehension.4,5 However, no publications have reported on the utilization of tablets for administering
summative assessments such as midterm and final examinations. There are many reports regarding the
use of personal computers for this purpose, some showing no significant difference in student
performance,6,7,8 and others indicating that computer-based testing methods should not be considered
equivalent to pencil and paper testing.9,10 Clariana and Wallace9 describe the “test mode effect,” whereby
otherwise equivalent tests yield different results when completed with different methods. Their study
found that undergraduate students performed better on computer-based assessments than on paper-
based assessments. Their results conflict with a previous study in which Lee and Weerakoon10 discuss
the significance of computer anxiety when completing computer-based tests. They found that one-third
of health professions students in a microbiology course experienced computer anxiety, and the students
performed significantly better on paper-based tests than on computer-based. Leeson11 describes
important factors, such as the student’s familiarity with computers, text readability due to screen
resolution and font characteristics, and the intuitiveness of the user interface, which may affect student
performance on computer-based assessments. Tablet use differs significantly from computer use in
these aspects, and there are additional differences such as screen size and the use of a touch screen
instead of a mouse. Therefore, the available literature describing computer-based testing should not be
generalized to testing on iPads.
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Since August 2012, Nova Southeastern University College of Optometry (NSU) has mandated that every
incoming student acquire an iPad for use in classrooms and labs. During the first week of classes, a
general orientation is given to familiarize the students with the basic functions of the iPad, including
suggested apps, e-mail setup, and data backup strategies. Students have embraced the technology for
taking notes and viewing interactive class materials. In Fall 2013, the College of Optometry acquired the
ExamSoft program and began utilizing the SofTest-M app. Like other colleges of optometry, the NSU
program traditionally administers in-class examinations using printed copies and Scantrons. Questions
are typically multiple-choice, with the occasional short answer format, depending on the course. The
SofTest-M app allows for a secure assessment to be taken on an iPad by downloading an encrypted
exam file that can only be opened with a password. Before the exam starts, the iPad must be “locked”
with the Guided Access setting, making it impossible for the user to view other apps or capture
screenshots while the exam is in progress. Questions and answers can be randomized to improve
security, and several types of test questions can be created. The ability to include pictures or videos
within questions increases the potential to test the student’s clinical observational skills and allows the
instructor to test in ways not possible with pencil and paper examinations. The ExamSoft program
utilizes a user-friendly and secure cloud-based test bank creation system, and a powerful reporting
system allows instructors to provide more effective and constructive feedback to the student. Tagging
test items with categories allows for long-term tracking of student performance in areas of concern,
providing valuable information for individual student growth or overall course or program development.
Data collected from these reports can allow instructors to gather more meaningful outcome measures
from their courses than simple test averages. Depending on how each question in the test data bank is
categorized, the instructor can gather outcome measures on specific topics, test question types, and
even college-level accreditation outcome measures.12

All incoming optometry students in the Fall of 2013 were given an introduction to SofTest-M as part of
the general iPad orientation. This orientation included the requirement to take a mock examination to
become familiar with the mechanics of the program. After this general orientation, some instructors
began using the program to administer small assessments such as lecture and lab quizzes. These initial
experiences with the SofTest-M app and ExamSoft program showed great potential for efficient and
secure creation, distribution, and analysis of assessments. Despite some reluctance to using ExamSoft
expressed by a few vocal students, grades on these quizzes did not seem to be affected. There were no
significant technical difficulties relating to test administration, grading or student test reviews when using
ExamSoft.

The numerous benefits of the system for both instructors and students were clear during initial trials.
Nevertheless, instructors may feel that adopting a new way of administering an examination could
negatively influence student performance. Technical issues may arise, or psychological barriers when
using technology in the exam process could negatively affect student performance on critical
examinations. Therefore, we felt further research was warranted to determine whether testing on iPads
is an acceptable and valid alternative to traditional pencil and paper testing. The goal of this study was to
determine if any statistically significant difference exists in test scores in Geometrical Optics when tests
are completed using the SofTest-M app on an iPad instead of pencil and paper. Student opinions on
using this software were also obtained to determine whether student attitude correlates with exam score
averages. Results of this study may influence educators’ decisions to adopt this technology in their
courses.

Based on our initial experiences with the software, we hypothesized that Geometrical Optics test score
averages would not be significantly affected when tests were completed using the SofTest-M app on an
iPad instead of the traditional pencil and paper method.

Methods



Optometric Education: Volume 42 Number 1 (Fall 2016)

3

The Institutional Review Board of NSU determined this study to be exempt from review for the following
reasons: Test scores were naturally available to one of us as the instructor of record for the Geometrical
Optics course, the OAT scores and GPAs that were required in the comparison of the groups involved in
this study were provided to us de-identified and as separate data sets, and participation in the survey
was voluntary and anonymous with minimal risk to participants.

This study compared two groups: students who took exams using traditional pencil and paper methods
(Fall 2013 group), and students who took exams via the SofTest-M app on their iPads (Fall 2014 group).

During the Fall 2013 semester of Geometrical Optics, three exams were given using pencil and paper
and Scantrons. The two midterm exams were each weighted as 20% of the course grade, and the
cumulative final exam was weighted as 40% of the course grade. An additional 20% of the course grade
was based on homework and quiz scores. Each exam consisted of 26-28 multiple-choice questions with
a two-hour time limit. Students used their own calculators for the exams. There were 111 new, first-year
students enrolled in the course. One hundred and ten students took the first and second exams, and all
111 students took the final exam. These students had completed the iPad orientation, along with a mock
quiz on SofTest-M, at the beginning of the semester, and the instructor administered small-stakes lecture
and lab quizzes with the SofTest-M app during this semester to become familiar with test creation,
administration and grading. Our Technology Advisory Committee felt it necessary to pilot SofTest-M on
these smaller low-stakes quizzes for the 2013 academic year before adopting the new technology for
higher-stakes, in-class examinations for Geometrical Optics starting in the Fall of 2014.

During the Fall 2014 semester of Geometrical Optics, three in-class exams were given using SofTest-M
on iPads. The exams were identical in weighting, content and order of presentation to the exams given in
2013, with the exception of the last question on the final exam. Upon review in 2013, this item was
ambiguous. It was removed from the 2014 final exam, and it was not included in the data for either year.
The exams had the same two-hour time limit as the previous year. Students used their own iPads and
calculators for the exams. There were 106 new, first-year students enrolled in the course. Two additional
students were repeating the course, and their data was not included. One hundred and five students
took the first and third exams, and 106 students took the second exam. All of the students had
completed the iPad orientation with a mock SofTest-M quiz during the first week of classes, and they had
used their own iPads to take at least seven small-stakes SofTest-M quizzes during the early weeks of
the Geometrical Optics lecture and lab courses. This allowed all students to become familiar with the
iPad testing format before the first exam on the iPad was given. In addition, while the students’ first
experience with a high-stakes examination using SofTest-M was in this Geometrical Optics course, it is
worth noting that they were also using SofTest-M in another optometry course during the Fall 2014
semester for take-home quizzes and in-class examinations.

Protocol for test administration using pencil and paper exams was standard and straightforward during
the Fall 2013 semester. However, the use of SofTest-M during the Fall 2014 semester required some
changes to the testing protocol. Students were required to download the encrypted exam file onto their
iPad. These exam files were available to download several hours before each test began, but the exams
were password-protected and therefore inaccessible until the actual start time of the test. There were
two instructors present during each test administration who were familiar with SofTest-M and available to
address any technical issues during the exam. There were two extra iPads available for student use as
needed, as well as several backup paper copies of the exam. Upon entering the exam room, students
were given the exam password and several sheets of scratch paper and were expected to prepare their
iPads to start the exam. This entails setting the iPad to “Airplane Mode” in order to block internet access
and turning on “Guided Access” so that the students are not able to leave the SofTest-M app or take
screenshots during the exam. The software requires these settings in order for a secure exam to be
opened in the app. Once all students were prepared, they were told to begin the exam. Upon starting the
exam, the SofTest-M app began the two-hour timer set by the instructor. At the end of the time limit, the
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exam automatically saved and closed. As students completed the exam, they would return their scratch
paper to an exam proctor and show the preceptor that their exam was permanently closed and therefore
unable to be viewed or modified. Upon leaving the room, students would exit Guided Access mode and
reconnect to the internet in order to upload their completed exam file. Any students who forgot to upload
their exam file were sent an e-mail reminder, and all exam files were always uploaded and ready to
grade within several hours of the end of the exam time.

A quasi-experimental design was employed to look for differences between the two groups: the pencil
and paper test group (Fall 2013 group) and the iPad test group (Fall 2014 group). The dependent
variable was the raw score on the three Geometrical Optics exams, with a maximum possible score of
26 on the first and second exams, and 28 on the final exam. To control for variation in academic ability
between classes, comparisons were made between the pencil and paper test group and iPad test group
by undergraduate GPA and academic average OAT score. De-identified GPA and OAT averages for
both groups were provided by the Dean of Student Affairs. Descriptive statistics were calculated for all
study variables. The Welch t-test was employed to look for differences between the two groups by each
exam. Welch’s t-test is more robust than a Student’s t-test and maintains type I error rates close to
nominal for unequal variances and for unequal sample sizes. Furthermore, the power of Welch’s t-test
comes close to that of Student’s t-test, even when the population variances are equal and sample sizes
are balanced.13 Statistical significance was found at p < 0.05 and R 3.1.2 was used for all analyses.14

An online survey was e-mailed to students at the conclusion of the Fall 2014 Geometrical Optics course
to ask them about their experience with the software. Two weeks later, an e-mail reminder was sent. The
Fall 2013 students were not surveyed because they were only exposed to small-stakes quizzes and did
not take course examinations in class using SofTest-M. The students chose one of five answers for each
of the survey questions: “Strongly Agree,” “Agree,” “Neither Agree nor Disagree,” “Disagree,” or “Strongly
Disagree.” We assigned a value of 5 for “Strongly Agree,” 4 for “Agree,” 3 for “Neither Agree nor
Disagree,” 2 for “Disagree,” and 1 for “Strongly Disagree.” The mean response and standard deviation
were then calculated for each question. The midpoint value for the 5-point scale was 3.0. For statistical
purposes we treated the scale as an approximation to an underlying continuous variable whose value
characterizes the respondents’ opinions or attitudes toward SofTest-M.15 In describing the trends of
student feelings, we used any mean of 3.5 or above as representing “Agree” and a mean of 2.5 or less
as representing “Disagree.” For simplicity in presenting the survey responses in Table 2, we combined
the “Strongly Agree” and “Agree” responses and calculated the percentage of students that generally
agreed with a given statement. We also combined the “Strongly Disagree” and “Disagree” responses
and calculated the percentage of students that generally disagreed with a given statement.

The survey also included free text boxes so students could share strengths, weaknesses and any other
general feedback regarding SofTest-M. We used a grounded theory approach in analyzing these
responses, relying on our empirical observations and data to qualitatively evaluate the free text
responses and inductively obtain the general themes.16 The steps we followed in applying grounded
theory to our data analysis included open axial, and selective coding.17 The open coding phase involved
listing all of the individual statements collected from the survey, analyzing the comments and
summarizing the main point of each comment to create an initial label for each statement. For the
purposes of this study, a topic was considered significant when three or more comments were given the
same label, while comments that were raised only once or twice were not further considered during axial
or selective coding. In the axial phase we analyzed the labels made in the open coding phase for
relationships and grouped comments into categories and subcategories according to their
commonalities. Finally, in the selective coding phase, we were able to determine the broader overriding
themes that emerged from these data.

Results
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Figure 1: click to enlarge

One-hundred and eleven students constituted the pencil and paper test group, while 106 were in the
iPad test group. To examine if the groups had similar academic abilities, we compared their average
undergraduate GPA and OAT scores. Using a Welch t-test we found no statistically significant difference
by GPA or OAT score (Table 1). Using a Welch t-test we also found no statistically significant difference
between the groups for any Geometrical Optics exam (Figure 1).

Survey results

Table 1: click to enlarge

A total of 60 out of 106 students from the iPad group completed the survey, yielding a response rate of
57%. Survey results are presented in Table 2 and are divided into two categories: student opinions of
the SofTest-M application, and student opinions on comparing in-class examinations on paper vs. in-
class examinations on the iPad using SofTest-M. Most students agreed that the basic technical aspects
of SofTest-M were simple to use. The students found SofTest-M easy to use (4.22 ±0.80, 90% agreed),
found downloading the exams simple (4.52 ±0.60, 98% agreed), and found the software easy to adapt to
(3.97 ±0.97, 75% agreed). The average response to the question that there were too many technical
issues during test-taking fell slightly above our cutoff for “disagree” (2.55 ±1.17, 58% disagreed, 22%
agreed).

Table 2: click to enlarge

On average, students prefer to take traditional pencil and paper exams (3.75 ±1.24, 60% agreed).

https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Fig1_.jpg
https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Fig1_.jpg
https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Table1_.jpg
https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Table1_.jpg
https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Table2_.jpg
https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Table2_.jpg
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Student feelings were divided regarding whether SofTest-M negatively affected their exam performance
(2.78 ±1.42, 32% agreed, 45% disagreed), and whether it took longer to take exams (3.03 ±1.39, 43%
agreed, 47% disagreed), and they were divided in their feelings that more instructors should use
SofTest-M (2.73 ±1.33, 32% agreed, 43% disagreed). On average, students disagreed with the
statement that they did not have time to finish the exams given on the iPad (2.17 ±1.26, 70% disagreed).
Student opinions were generally indifferent regarding whether SofTest-M represented an improvement in
formatting and presentation of questions (2.75 ±1.17, 38% neither agreed nor disagreed, 40%
disagreed). Finally, most students agreed that they needed scratch paper for the exams given on the
iPad regardless of course content (4.20 ±0.95, 80% agreed).

Table 3: click to enlarge

Thirty-four students provided strengths and weaknesses of SofTest-M, and 12 students provided general
feedback regarding their use of the software. In total, these students provided us with 159 individual
statements. Each of the statements was assigned a label representing the main idea being conveyed.
Because the students were asked to provide strengths and weaknesses of using SofTest-M, the
comments naturally fell into these two main categories. Sixty-three cited strength comments, and 68
weakness comments were determined to be significant during open coding. Comments were then
divided into six subcategories relating to software design, grading, time management, ergonomics and
user comfort, stress and exam security. Table 3 organizes the comments based on this grounded theory
analysis and lists the number of occurrences for each statement.

Discussion

We have found that there are no statistically significant differences in average Geometrical Optics exam
scores when comparing the traditional pencil and paper method to the SoftTest-M app on iPads. Early
studies of computer-based assessments describe a “test mode effect,”9,10 but more recently published
literature implies that performance on computer-based assessments is equal to performance on
traditional pencil and paper tests.6,7,8 Our study further shows that the mode of testing does not affect
performance when using this more recently developed tablet-based assessment method.

Perhaps the most striking result from our survey is that most students preferred pencil and paper exams
in spite of largely agreeing that SofTest-M is easy to use. We feel this preference is partially due to the
students’ comfort with pencil and paper assessments and relative unfamiliarity with SofTest-M. Ward et
al.18 found an increased anxiety level in students taking examinations on a computer compared to those
who took exams using pencil and paper. They suggested that the increased anxiety level originates from
the unfamiliarity with the technology, and we could expect this anxiety to lessen as exposure increases.
While computerized test-taking is not an entirely new concept — the OAT and Part 2 of the National
Board exam are given on desktop computers — the overall exposure to computerized testing over the
entire career of the student is minimal, while paper examinations remain commonplace. The significance
of this point might be apparent when comparing our study results to those of Higgins et al.19 The much
younger fourth-grade students in their study preferred computer-based exams over pencil and paper
exams, perhaps due to the fact that they had spent fewer years developing a strong preference for pencil

https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Table3_.jpg
https://journal.opted.org/wp-content/uploads/2016/10/Paper1-F16.Table3_.jpg
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and paper exams. We agree with suggestions by Ward et al. that students’ feelings toward a new
technology may improve over time. If instructors in subsequent didactic courses utilize SofTest-M, it is
possible that students will become accustomed to taking exams on their iPads, and this increased
exposure may reduce the stress of using a new method of testing. Hanson et al.20 did in fact find that
students at the Indiana University School of Medicine reported fewer concerns with computerized testing
after taking two tests via ExamSoft on desktop computers than before taking those tests. Stress from
using a new test-taking modality was not frequently mentioned in our survey, but more students might
have expressed this concern if we had included this topic in the survey questions.

It is also possible that student anxiety manifested as, or resulted from, the perception of inadequate
exam time while using SofTest-M. Although most students indicated that SofTest-M did not prevent them
from finishing their exam in time, there was a notable minority that felt this was an issue. Our study did
not attempt to analyze any differences in speed between groups, and it is unclear whether these
students’ perceptions were accurate. However, research currently indicates that computerized testing
offers an advantage for timed tests because answers do not have to be recorded on a separate answer
sheet.21,22

Responses to the survey questions also emphasized the students’ strong desire for scratch paper during
exams. This was also one of the most commonly cited weaknesses of SofTest-M in the free-response
section of our survey. This was likely due to the inability of SofTest-M to allow annotation and
highlighting of questions and answer choices, a practice that students are accustomed to on pencil and
paper exams. Blazer23 discussed the importance of this feature in a 2010 report for Miami-Dade Public
Schools and referred to the use of an electronic marker to highlight passages on computer-based
exams. The ability to highlight words and phrases in the question stem was added to the software after
our study was completed. Perhaps as the software matures more annotation features such as drawing
and writing may be added, and scratch paper will become less of a demand.

Image 1. For long questions or questions with many answer
choices, students may have to scroll or adjust the window size
to view all necessary information. On the right side of this
screen, the Questions List is opened and showing all Flagged
Questions from this exam.
Image 1: click to enlarge

The free-response section of our survey implicated the visually crowded screen as another significant
weakness of SofTest-M. Students complained that information can get crowded on the screen, and that
it is inconvenient to scroll through question text and answer choices for some of the longer questions
(Image 1). When using SofTest-M, images or attachments within individual questions may also compete
for screen space, although these attachments can be closed and reopened as needed (Image 2). The
impact of scrolling on performance in computer-based assessments has been studied in various
settings, and some studies suggest that the ability to view all question content without scrolling results in

https://journal.opted.org/wp-content/uploads/2016/10/Paper-1-F16.Image1_.png
https://journal.opted.org/wp-content/uploads/2016/10/Paper-1-F16.Image1_.png
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higher test scores.19,21,24 However, we hesitate to assume these findings apply to SofTest-M exams
because the process of scrolling on a computer is different than on a tablet. Scrolling through information
on a computer screen involves a scroll bar, mouse wheel or page up/down keyboard keys. On a tablet,
the students place their finger directly on the screen to move the content up or down to the desired
location.

Image 2. A question attachment such as an image or diagram
opens automatically when the question is opened. The image
may obscure parts of the question text or answer choices, but it
can be moved or closed and reopened as needed.
Image 2: click to enlarge

The greatest strength of SofTest-M that was mentioned in the free-response section of the survey was
quickly receiving exam scores with detailed category reports (Image 3). Faster scoring and more specific
feedback are commonly mentioned benefits of computer-based assessments,25,26 and Bennet27 has cited
these as important reasons that state education agencies are employing more online tests. At the NSU
College of Optometry, Scantrons are scored using an external grading center, and any errors such as a
mis-key can cause significant grading delays. ExamSoft, on the other hand, allows for direct control of
the grading process with the ability to easily adjust and re-score items and assessments as needed. This
has decreased the time it takes for faculty to distribute grades to the students. The ability to tag and
categorize questions also enables the instructor to provide customized, detailed feedback regarding a
student’s performance (Image 3) and can help guide the student in determining particular topics that
need to be reviewed.

Image 3. Student score reports can be customized to

https://journal.opted.org/wp-content/uploads/2016/10/Paper-1-F16.Image2_.png
https://journal.opted.org/wp-content/uploads/2016/10/Paper-1-F16.Image2_.png
https://journal.opted.org/wp-content/uploads/2016/10/Paper-1-F16.Image3_.png
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include more or less information according to instructor
preferences.
Image 3: click to enlarge

The ability to flag questions was another commonly mentioned strength of the SofTest-M design. The
software has the ability to flag questions so that the student can return directly to the questions by
accessing a question list menu (Image 1). This menu can show a quick overview of the unanswered and
flagged questions, and a simple tap returns the student directly to these questions. Russell et al.28 and
Johnson and Green29 confirmed the importance of features such as reviewing questions, skipping
questions and changing items that have already been answered. These features allow students to utilize
test-taking strategies similar to those they have developed on pencil and paper exams.

The use of any technology introduces the potential of technical problems and software bugs, which could
cause serious problems for the administration of an examination. Rabinowitz and Brandt30 articulated this
point, stating that computer crashes are more difficult to resolve than broken pencils. However, during
our study, technical issues were rare and never prevented a student from completing and submitting an
exam. Our policy is to bring two backup iPads and five paper copies of the exam for student use if
needed. The backup iPads were used on occasion for students whose iPads were either stolen or
broken, but the paper backup copies were never needed. During examinations for another course, we
encountered software bugs in the form of app crashes that exit a student out of the exam. Because the
exam is frequently and automatically saved locally to the iPad while the student is taking the exam, no
exam progress is lost in the event of an app crash. Resuming an examination is trivial and simply
requires a “resume code” entered by the proctor. We did not experience any of these crashes during the
examinations in this study. In order to minimize technical issues with the software, we instructed
students to keep both the SofTest-M app and the iPad operating system (iOS) updated to their most
current versions. However, because the major annual iOS updates (e.g., from iOS 9 to iOS 10) are more
likely to create compatibility issues, students are told to wait for approval from our Technology Advisory
Committee before completing these particular updates.

Because SofTest-M can only be used on the iPad, and no other available apps allow for secure tablet-
based exams, we did not attempt to separate student feelings regarding taking exams using SofTest-M
and taking exams using iPads. While the survey focused on gathering student opinions on SofTest-M,
distinguishing between feelings toward iPad testing and feelings toward SofTest-M as well as asking
questions regarding the general use of the iPad during testing would have been informative. For
example, feedback regarding glare from the screen, asthenopia from prolonged viewing of the display,
and legibility of the print would have been valuable. It is also worth noting that the survey was only
available online, and although it was simple to complete, this may have discouraged participation by
students who are uncomfortable with technology and created bias in survey results. A final limitation of
the study was the unavoidable use of a quasi-experimental design and the relatively small sample size.
Therefore, we suggest others replicate the study.

Further research to compare the anxiety level of students taking examinations using SofTest-M and
students using pencil and paper would be useful to increase our understanding of students’ mindsets
during exams. Studies evaluating student performance with different question types, especially those
available only with computerized testing, such as video questions, can help better define the usefulness
of such unique questions in the examination. Students were divided on whether it took longer to
complete their examinations with SofTest-M, and this is another possible topic for future study. Lastly,
faculty experiences including test creation, category management and exam implementation experience
could be explored in future research. Since implementing this study, many more faculty at the NSU
College of Optometry have begun using ExamSoft, and initial anecdotal experiences have been largely
favorable.

In light of our findings, instructors can confidently implement ExamSoft into their curricula in lieu of paper

https://journal.opted.org/wp-content/uploads/2016/10/Paper-1-F16.Image3_.png
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and pencil exams for multiple choice-type examinations without fear of a negative impact on student
performance. Findings from this study can be used to assure students that their performance will not
suffer if an instructor decides to use this modality of testing. The instructor can also inform students that
SofTest-M is an easy and approachable system to use. We strongly urge the use of scratch paper for
calculation-based examinations because of the limited annotation capabilities of the software. The
importance of scrolling completely through both the question stem and answer choices should be
emphasized to students. Instructors might also consider making adjustments to test items, such as
limiting answer choices or reducing font size, to fit more information on the screen at one time. Students’
experiences will be optimal if they are made aware of all software features, such as question flagging,
and if instructors take the time to categorize all questions and provide individual student feedback.

Conclusion

We have concluded that there were no differences in test averages between students who took
Geometrical Optics examinations using pencil and paper compared with those who took exams via the
SoftTest-M app on their iPads. Students were divided on how they viewed their exam performance when
using SofTest-M and overall preferred to take traditional pencil and paper examinations. Adoption of new
technology in education should be implemented not because it may be trendy, but because it has the
potential to produce effective outcome measures that can help strengthen students’ understanding of the
material in addition to strengthening the curriculum. ExamSoft has the potential of accomplishing these
goals, and so far we have had a positive experience using the system. Students may not readily
appreciate some of the most significant benefits of ExamSoft, such as the ability to categorize each
question, generate individual reports highlighting a student’s strengths and weaknesses, and eventually
track a student’s performance in each of these course topics over the entire curriculum. The advantages
of such tailored feedback may become more apparent to students as more instructors take advantage of
these features of ExamSoft. We hope the findings from our research help educators make informed
decisions regarding the implementation and adoption of tablet-based assessments into their courses and
curricula.
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