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Objective: We compared self-assessment and test-driven learning in two groups of students who studied the same
subject.

Methods: This was a randomized comparative experimental study. The subjects were 259 first-quarter students who
were divided into a test group and a self-assessment group based on the methods they used for their learning
assessments. We measured the scores and difficulty levels of 3 formal written exams. Students’ attitudes toward self-
assessment or test-driven learning were surveyed.

Results: The mean scores of exam 1, exam 2, and a summative exam were 34 (=6), 32 (£8), and 44 (=6) for the self-
assessment group, respectively, with corresponding scores of 33 (+6), 33 (£7), 43 (£6) for the test group. There were
no significant differences in the mean scores on all 3 tests between the two groups (p > .05). Of the students in the self-
assessment group, 64% scored at least 90%, whereas 47% of students in the test group answered at least 90% of the
questions correctly (p < .001). For the survey, students expressed a positive attitude toward both learning strategies.
Conclusion: Both self-assessment and tests could have a significant impact on students’ learning, but each offers

different strengths and weaknesses.
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INTRODUCTION

One of the major goals of teaching is to help students
master new knowledge and skills and then help them
develop strategies for long-term retention of the material.’
To help students remember key facts, concepts, and
knowledge, instructors may employ different strategies,
including assignments, exams, tests, self-evaluation, and
analysis. Among these strategies, tests (exams and quizzes)
have been the most widely used strategy employed over
time to assist students in their learning. Consequently,
many educators are focusing on the development of testing
as an evaluative technique and thus have been concerned
with issues such as the effectiveness of the test, test
reliability, and test validity.?
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The benefits of testing are apparent. Numerous studies
have shown that when students take a test on studied
material, it results in better learning and retention than
does additional studying of the target material.** Other
studies suggest that even when students are not provided
with testing feedback, testing often offers a greater
advantage than does restudying the material.>” This could
be explained by the fact that testing does not merely
enforce memory because of re-presentation of material,
but rather because of a retrieval effect. Because of these
benefits, testing-enhanced learning is currently the most
popular method used in many schools, particularly in
medical education.

The popularity of testing in health sciences education is
obvious. Due to the nature of the board examinations of
numerous health-care professions, tests and quizzes are
indisputably the major means, if not the exclusive means,
used by both instructors and students. Many major
medical colleges provide online tests for students. Weekly
tests have been adopted by many instructors as a major
method of assessment. Students, on the other hand, also
use tests as a means of learning. Research has already
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shown that in medical education, testing-enhanced learn-
ing can potentially strengthen clinical knowledge that will
lead to improved expertise.® '°

However, it should be recognized that teacher-made
informal and standardized tests may give the instructor
information about student learning, but they do not
provide all the information about how students learn.
When students use test formats for their learning, it is
considered passive learning. Teachers today are experi-
menting with alternatives to traditional tests because
alternate forms of assessment can generate other informa-
tion. For the last few years, we have been developing
alternate forms of authentic student assessment strategies.
The research evidence accumulating in our studies,'' and
the data produced by other researchers,'> ' make us
optimistic about the impact of student self-assessment on
students’ academic learning and performance.

In contrast to test-enhanced learning, self-assessment
allows students to judge the quality of their own work
based on evidence and explicit criteria for the purpose of
doing better work in the future. Our previous studies have
shown that self-assessment is a potentially powerful
technique because of its impact on student performance
through enhanced self-efficacy and increased intrinsic
motivation.'""'?

To answer our research question as to how these two
methods could impact student learning, we started by
comparing and contrasting the efficacy of self-assessment
and test-driven learning in two groups of students who
studied the same subject at our institution. We then moved
to examine the difference between self-assessment and test-
driven learning to explore the potential shortcomings and
strengths of both self-assessment and test-driven learning.
In addition, we surveyed students’ attitudes toward either
self-assessment or test-driven learning. We hope by
addressing these issues we can better understand how
different assessments could be used as a memory tool and
how these assessment tools fit into the existing literature of
medical education.

METHODS

Subjects

A convenience sample of 259 first-quarter students at
Palmer College of Chiropractic, Florida Campus, Port
Orange, Florida, participated in this study. The partici-
pants were from 6 different academic terms and were
recruited during their anatomy class. All subjects were
volunteers for this study. All students were informed that
the results yielded from this study had no impact on their
academic results. This study was approved by the
institutional review board of Palmer College of Chiro-
practic.

Study Design

The design of this study was a randomized comparative
experimental study. The subjects were assigned into 2
groups based on the academic terms: a self-assessment
group (3 academic terms, 129 participants) and a test
group (3 academic terms, 130 participants). The materials

used for the study incorporated content from the spinal
anatomy course. The content of spinal anatomy included
structural comparisons, concept description, material
summarization, and clinical relevance of anatomical
knowledge.

The instructor explained the method of practice to both
groups. For example, when students in the self-assessment
group were asked to do structural comparisons, they were
given an example of structures for comparison. A rubric
was also provided to the students for their reference
(please see “Appendix,” available online with this article).
Similarly, when students in the test group were asked to
take previously circulated tests to learn material, they were
also provided these tests before taking the formal tests.

The students in the self-assessment group discussed
their own strengths and weaknesses in learning anatomical
materials and used the rubrics for self-assessment. The
detailed process of the self-assessment group has been
described in our previous studies,'"!'> which, briefly,
includes identifying key points in the rubric and underlin-
ing or circling the evidence of having met the standard
articulated by the key points. If they found that they had
not met the standard, they were asked to make improve-
ments in their final submission. Students in the test group
were provided tests corresponding to the same content
used by the self-assessment group. They took the tests first,
then were provided with the right answers, followed by
permission to discuss the contents.

Clinical Case Discussions

The purpose of using clinical case discussions was to
evaluate each student’s ability to answer questions
pertaining to clinical conditions based on their knowledge.
This would demonstrate in-depth learning. Each group
was assigned 32 case discussions. The cases were selected
from the textbook Clinical Oriented Anatomy, 4th edition,
by Keith Moore. The necessary knowledge for each case
discussion was covered in the lectures. There were several
questions listed at the end of each case discussion. Only the
instructor had the standard answers, which were used to
evaluate the students’ understanding of anatomical struc-
tures and their clinical relevance. The percentage of correct
answers was calculated after grading the answers to the
questions for each case.

Mini Survey

Students in both groups were encouraged to take a mini
survey at the end of study. The survey questionnaire is
shown in Table 1. The purpose of the survey was to
evaluate students’ attitudes toward self-assessment or test-
driven learning. The survey questions were validated by 3
faculty members and 3 students who did not participate in
the study. The questions were revised upon the feedback
from these members.

Statistical Method and Data Analysis

The first step of the data analysis was to investigate how
well the convenience sampling produced groups with
equivalent characteristics. The data groups were compared
on the basis of race, gender, age distribution, and academic
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Table 1 - The Percentage of Students in the Test Group vs the Self-Assessment Group (in Parentheses) Responding to

the Survey

Questions

Strongly Agree Agree Not Sure Disagree Strongly Disagree

Overall, tests (self-assessments) are beneficial to my learning.
I am familiar with tests (self-assessments).

Tests (self-assessments) are convenient.

Tests (self-assessments) enhance my active learning.

Tests (self-assessments) enhance my passive learning.

Tests (self-assessments) help my grade.

Tests (self-assessments) help to gain knowledge.

Tests (self-assessments) help case discussions.

Tests (self-assessments) enhance critical thinking.

Tests (self-assessments) help me as an independent learner.

80 (82) 12 (8) 8(10)  0(0) 0 (0)
98 (16) 2(24) 040 030 0 (0)
88( ) 4(15) 6(12)  0(63) 0(13)

1 (74) 31 (16) 24 (4) 12 (6) 6 (0)
77 (67) 1921 2(Q) 2(9) 0(1)
68 (72) 13(13) 11 (9) 8 (6) 0 (0)
76 (74) 8 (13) 12 (6) 3(2) 1(1)
34 (77) 34 (10) 24(12)  6(1) 2 (0)
25 (76) 34 (16) 26(6) 12(2) 3(0)
43 (70) 12 (26) 45 (4) 0 (0) 0 (0)

background. The Pearson y” goodness of fit analysis was
used.

The next step was to test the major research question of
the study, which was whether the different learning mode
had an effect on the students’ academic performance. We
measured the mean scores of 3 formal written exams (exam
1, exam 2, and the summative exam) as the result of the
practice. The results of these exams were first analyzed and
then compared between 2 groups. The questions on the
exams, which had been given to several groups of students
previously, were revised until there was minimal possible
variation. There were 40 questions each on exam 1 and
exam 2, and 50 questions on the summative exam, yielding
a total score of 130 points. The exam questions incorpo-
rated three difficulty levels: terminology (level 1), concept
(level 2), and application (level 3). Besides the comparison
of total scores (percentage) of the exams, we also analyzed
the potential disparity of difficulty levels of these exams
between the two groups. The comparisons of exam scores
and difficulty levels were analyzed using 1-way analysis of
variance (ANOVA) with repeated measures to compare
the results of the 3 written exams and case discussion.
When significance was found, a post hoc analysis was
performed for pairwise comparison. All statistics were
performed using SPSS 15.0 software (SPSS Inc, Chicago,
IL).

To obtain a psychometric instrument to measure the
results from the mini survey, a Likert-type scale was
chosen for the questions. This instrument was selected
because it has been shown to be both reliable and valid,
and interpretation of the results is straightforward.'® The
Likert scale used in this study had five options: “Strongly
agree,” “Agree,” “Not sure,” “Disagree,” and “Strongly
disagree” (Table 1). Descriptive statistics were used to
characterize percent response.

RESULTS

Demographics

The 2 groups were balanced on the basis of gender, age,
ethnic group, and educational background distribution.
The Pearson y” showed there was no significant statistical
difference between each category (Table 2).

Mean Scores of Exams

The 1-way ANOVA suggested that there were no
significant differences in the mean scores on all 3 tests
between the 2 groups (p > .05). The mean scores of exam
1, exam 2, and the summative exam are shown in Table 3.

Percentile Difference of Difficulty Levels

We pooled the questions of the 3 exams and calculated
the percentage of students who answered on each difficulty
level (Fig. 1). For example, the total number of level 3
questions in all 3 exams was 30 (100%). The number of
students who answered 27 or above (>90%) was
calculated and compared between the groups. There were
no statistically significant differences in performance of
students on level 1 and 2 questions between the 2 groups (p
>.05), whereas there was a statistically significant differ-
ence in the performance of students on the level 3
questions between two groups (p < .001; Fig. 1).

Table 2 - The Demographic Comparisons of Gender, Age,
Race, and Educational Background Between Two Groups

Test  Self-Assessment

Demographics Group Group

Male 79 75
Female 51 54
Age between 20 and 30 years 115 119
Age above 30 years 15 10
Caucasian 104 105
Hispanic 8 7
African American 6 8
Other 12 9
Students with bachelor’s degrees

only 124 123
Students with master’s degree 6 5
Students with doctorate degree 0 1
Prior anatomy course taken 125 124
Total 130 129

Chi-square (x%) showed no significant difference in gender, age, race, or
educational background between the 2 groups (gender: x? = 0.186, p =
666; age: x> = 1.065, p = .302; race: y*> = 1.002, p = .80; educational
background: ¥? = 1.091, p = .579).

112 J Chiropr Educ 2013 Vol. 27 No. 2 DOI 10.7899/JCE-13-6 ® www journalchiroed.com

SS900E 93l} BIA 61-60-G20Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



Table 3 - The Results of Exams Between the Test Group
and the Self-Assessment Group

Exam 1 Exam 2 Summative
Group (40) (40) (50)
Test 34 (+6) 32 (*8) 44 (*6)
Self-assessment 33 (+6) 33 (+7) 43 (*£6)
Statistics p > .05

There are no significant differences between the two groups.

Percentile Difference of Case Discussion

Each group had 32 case discussions. We used the
standard answers of case discussions provided by the
textbook as the assessment criteria. Overall, the self-
assessment group met a higher percentage of criteria than
did the quiz group (Fig. 2).

Mini Survey Results

The percentage of answers to the questions from the
questionnaire are listed in Table 1. The majority of
students in both groups agreed that the intervention they
used in their studies helped them in their learning. In
contrast to the students in the self-assessment group,
students in the test group overwhelmingly agreed that tests
were convenient. In contrast to the students in test group,
the majority of students in the self-assessment group
strongly agreed that self-assessment enhanced their critical
thinking.

DISCUSSION

This study has shown several interesting findings.
Students expressed a positive attitude toward both
learning strategies as the survey results showed. The
majority of students in both groups agreed that both
self-assessment and quizzes helped their learning. This was
supported by the lack of significant differences in exam
results between groups. However, the study also revealed

120

100 95 96
level
a3 1 u level 3
80 - * level 2
64 = level 1
® 60 *
47
40
20 -
0
Self-assessment Quiz
Groups

Figure 1 - Percentile difference of difficulty levels between
groups. This bar graph shows the percentages of students in
their academic performance. There were no significant
differences between the two groups of either 80% and 90%.
There was a significant difference between the two groups
below 70%.

120

100

80

Criteria Self-assessment Quiz

Figure 2 - This bar graph illustrates the percentage of students
who accurately answered the questions in case discussions. The
criteria are the answers provided by the textbook.

that the benefits of these two methods may have different
strengths.

Convenience vs Time Consuming

One of the advantages of test-enhanced learning is
convenience. From the survey of the students in the test
group, 92% of the students strongly agree or agree that the
tests are convenient. In contrast, only 18% of students in
the self-assessment group agree that self-assessment is
convenient. Self-assessment students expressed that it took
time to become familiar with the format of self-assessment
and also that it was time-consuming to perform the self-
assessment.

It has been long recognized that tests are convenient
and flexible. Almost 100% of students have experience in
taking quizzes during their prior academic years. Because
of this, tests have a huge advantage for students as one of
their primary methods of learning. Most colleges even
provide online test banks that are easily accessible to
students. On the other hand, because most of the students
in the self-assessment group did not have prior experience
in formal self-assessment, some described it as “a big
headache” initially.!' From the results of this study, we can
conclude that self-assessment is more complex and time-
consuming and also more costly in terms of time and effort
when compared to tests.

Superficial vs In-Depth Learning

It was noticed that although there were no significant
differences in average scores on exams between the two
groups, there was a significant difference in terms of
difficulty level. When we analyzed and compared the
difficulty levels, we found that more self-assessment
students vs test students answered at least 90% of level 3
questions correctly. In addition, self-assessment students
also performed better on case discussions. An abundance
of evidence from literature has demonstrated that taking
tests can improve one’s knowledge.”® A similar amount of
evidence from the literature has also demonstrated that
self-assessment is a powerful learning tool in helping
students gain knowledge. One of the advantages of self-
assessment is that students develop critical thinking skills
through the process of performing self-assessment. During
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self-assessment, students reflect on the quality of their
work on the assignments, judge the degree to which it
reflected explicitly stated goals or criteria, and revise their
work accordingly.!! Students in the self-assessment group
do not just learn the answers to the questions, they put the
information into a larger context, making sure that they
understand the connection between self-assessment and the
goal of better learning and retention of course material.

On the other hand, when students use tests as a learning
tool, they are more focused on the specific answers, the
styles of questions, and the amount of time spent on the
test. Test practices can also improve students’ test-taking
skills, such as choosing the best guess to answer the
questions when the correct answers are not apparent. Such
strategies may help students’ test grades. However, under
such a learning model, some may ignore the deeper content
of the material, that is, the application of the knowledge.
They may not develop as strong an ability as do students in
the self-assessment group in terms of analyzing knowledge
learned in relation to clinical application. The results of
our study, particularly the discrepancy between the groups
in results of case discussions, could be due to the different
learning models used by the two groups.

Student-Centered Learning vs Passive Learning

The remarkable consistency in the survey regarding
students’ confidence in relation to self-oriented learning or
passive learning is an indicator that the questionnaire did
yield reproducible results of existing trends in student
perceptions of their own abilities.

Our study showed that over 90% of the students in the
self-assessment group developed confidence in their
abilities to become independent learners after classroom
teaching; yet, that number is only slightly over 50% for the
students in the test group. The relatively high levels of
confidence expressed by the students in the self-assessment
group may be related to the improvement in self-
assessment skills in their study. The lower confidence
levels in the test group may be a reflection of the deficiency
of practical experience in the assessment of learning
materials.

Limitations

The short time duration of this study is one of the
limitations. This study was carried out over a period of 11
weeks (1 academic quarter). Multiple quarter results could
be more revealing. Another limitation was that this study
was performed only as it pertained to the teaching of
anatomy because that was the content chosen for this
study. Multiple subject studies are needed, such as
biochemistry and physiology, which may show a broader
spectrum of results. Although the survey demonstrated
that students in the self-assessment group had higher
confidence in their self-learning, problems with inaccuracy
in self-assessments should not be ignored. This includes
students who inaccurately assess themselves and who tend
toward overestimating their abilities.!” Not surprisingly,
testing is still a more feasible way to assess students’
academic performance than is self-assessment.

CONCLUSION

The authors conclude that both self-assessment and
tests could have a significant impact on students’ learning,
but each offers different strengths and weaknesses.
Utilizing a test bank of questions for studying is
convenient and not time consuming; however, the devel-
opment of critical thinking skills is sacrificed. Whereas,
even though performing self-assessment takes more time
and effort, it is an effective learning strategy because it
offers students an opportunity to become critical thinkers,
which will ultimately allow them to become independent
learners.
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