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Abstract
Introduction: Precursor tests may be useful educational tools
in dentistry to enhance learning among Oral Hygiene students,
but their application and possible effect on the subsequent
performance of these students have not been studied.
Aim: To determine whether precursor tests, used as dental educational and formative assessment tools, influence
the performance of undergraduate Oral Hygiene students
in ensuing formal semester tests in the discipline of Basic
Restorative Dentistry.
Methods: This descriptive cross sectional study involved
seventeen consenting Oral Hygiene students. An electronic
Odontology Theory Test (OTT) and an electronic Objective
Structured Practical Test (OSPT), were prepared and introduced as precursor tests prior to scheduled semester tests
in the Division of Restorative Dentistry (Department of Odontology). Eleven (65%) of the seventeen students completed
the precursor OTT, as well as the precursor OSPT, fourteen
days prior to their scheduled semester OTT and semester
OSPT and sixty two days prior to their final examinations.
The results of the precursor and the semester tests were
entered into a Microsoft Excel® database for comparative
analysis, using a Student’s t-test.
Results: For both OTT and OSPT tests there were significant differences between the means of the scores of the
students for precursor and semester tests (OTT: p = 0.0009;
OSPT: p = 0.0180)
Discussion: The students performed significantly better in
their precursor OTT, whilst their performance in the OSPT
was significantly better in the semester test. Conclusion: In
the context of this investigation, the precursor OTT did not enhance the performance of the students in their semester OTT,
whilst the precursor OSPT was associated with an enhanced
performance of the students in their semester OSPT.
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Introduction
There is evidence in the literature supporting a theory that
precursor tests, (pre-tests written by students designed
to improve their post-test performance), enhance student
learning in both educational and industrial contexts.1-9
These tests have teaching functions with the potential
to improve performance by motivating learning amongst
students.1,9 They are commonly used for behavioural research.3 Previous studies involving medical and nursing
students, have used precursor tests for the calibration of
supervisors as well as teaching tools, in the assessment
of the performance of students.4,5,6 Precursor tests have
also been shown to turn remediation into an active learning
experience.8
Formative tests are used to obtain information that can aid
teachers in introducing methods which will improve student
learning. Formative tests and assessments are used to improve the progress of learning amongst students, compared
with summative tests and assessments used to evaluate the
progress of learning amongst students.10 The formative nature of precursor testing provides students with feedback
allowing them to recognise their academic strengths and
weaknesses during remediation. The remediation process
allows teachers to provide students with guidance to overcome their weaknesses and provide them with opportunities to achieve academic progress.
Precursor tests, (formative), may be useful educational tools
in dentistry to enhance learning amongst students and improve their summative (semester) test performances,1,5,8 but
this has not been investigated for Oral Hygiene students.

Aim
To determine the effect of precursor tests, used as dental
educational and formative assessment tools, on the semester test assessments of undergraduate Oral Hygiene students in the Division of Basic Restorative Dentistry in the
Department of Odontology.
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Materials and Methods
Sample
This descriptive cross-sectional study involved seventeen
consenting second year Oral Hygiene students, sixteen female and one male, ranging in age from 18 to 24 years.
The sample was divided into two groups. Group A consisted
of 11 students who would participate in the precursor testing process and Group B consisted of six students who
preferred not to, but would allow their summative results
to be analysed for the study. The relevant consent forms
were signed by each Oral Hygiene student prior to the commencement of the study.
Pre-test-post-test design
An electronic Objective Structure Practical Test (OSPT) and
an electronic Odontology Theory Test (OTT) were designed
and introduced as suitably appropriate precursor tests,3
prior to scheduled final semester tests in the Division of Restorative Dentistry. This study used a non-randomised control group in a pre-test-post-test design, to enable the measurement of the changes (if any) that the precursor tests may
effect. In the development and designing of the questions
for the precursor tests, reference was made to the assessment criteria appearing in the Students’ Study Guide. The
precursor test was completed by second year Oral Hygiene
students at a computer based testing (CBT) laboratory.
Study guide
The guide was developed according to the recommended
university guidelines and approved by:
i) The Department of Education;
ii)	The Education Innovation Committee at the School of
Dentistry and
iii)	T he Oral Hygiene Task Group Committee at the School of
Dentistry.
Educational materials
The educational study materials comprised of:
a)	Lectures, notes and electronic presentation links (Microsoft® Power Point);
b) Seminars;
c)	Clinical and practical demonstrations, instructions and
electronic links and
d) Prescribed textbook (specific references).

an education specialist with a PhD in education, as well as
by the chairpersons of the Assessment Committee, Quality
Assurance Committee and the Education Innovation Committee. Specific memoranda were prepared for each question, accommodating a variety of possible answers with a
mark allocation awarding one point per fact, unless otherwise stated.
Computer Based Testing (CBT)
CBT is well documented in literature and is favoured by
undergraduate students.16-19 The questions were set up on
personal computers in a CBT laboratory designed specifically for the purpose of evaluation of students. All answers
to questions were entered by the students into examination
books provided by the university.
Eleven (65%) students completed the precursor OSPT, as well
as the precursor OTT fourteen days prior to their scheduled
semester OSPT and semester OTT and sixty two days prior
to their final examination. Answers to the precursor tests were
then provided to each student in the form of a memorandum
and feedback was achieved by a verbal group discussion
between students and their specialist teacher. Seventeen
(100%) students completed the semester OTT and OSPT.
The precursor and semester tests were assessed by the
same specialist. The results of the precursor and semester
tests were entered into an electronic Microsoft Excel® database and analysed using a Student’s t-test.

Results
The average precursor test scores achieved by the students
in Group A were100% for the precursor OTT, 78% for the
precursor OSPT and 85% for precursor year mark. The average semester test scores achieved by the students in Group
A were 94% for the semester OTT, 88% for the semester
OSPT and 89% for semester year mark. A comparison of
the results for Group A is illustrated graphically in Figure 1.
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Test questions
Test and examination questions, for both the precursor- and
the semester tests, were designed by a specialist, using
guidelines prescribed by the Department of Education and
with reference to Miller’s Pyramid of Professional Competence,11-15 using three levels of the hierarchy. These three
levels are classified as;
a) Knows level of the pyramid (testing facts);
b)	Knows how level of the pyramid (testing theoretical
knowledge of clinical applications using pictures of clinical cases) and
c) Shows how level of the pyramid (OSPE to test clinical
applications).
All questions beginning with a verb, presenting no ambiguity, were of a similar level of difficulty and cognition and
were aligned with the student exit level outcomes listed in
the notice released by the South African Health Department,
stated as Regulations Defining the Scope of the Profession
of Oral Hygiene (Government Notice: No R.800 17 October
2013). The final questions were edited and scrutinised by
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Figure 1: A comparison of the average precursor test scores and precursor year
mark with the average semester test scores and semester year mark of the 11students in Group A.

a)	The differences between the means of the precursor
OTT scores and the means of the semester OTT scores
were significant (p = 0.0009).
b) 	T he differences between the means of the scores of the
precursor OSPT and the means of the semester OSPT
scores were significant (p = 0. 0180).
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c)	The differences between the means of the precursor
year-mark and the means of the semester year mark
were not statistically significant (p = 0. 8803).

e)	The average semester test year mark of the students in
Group A and did not differ significantly from the average
semester test year mark of the students in Group B.

The average semester test scores achieved by the students
in Group B were 89 % for the semester OTT, 80% for the
semester OSPT and 85% for semester year mark. The results
for Group A vs Group B are illustrated graphically in Figure 2.

The results of this study indicate that taking the precursor
OSPT was beneficial to the students, whilst those sitting the
precursor OTT did not appear to have gained any advantage
(Figure 1). Overall, however, the Group A students who took
the precursor tests performed better than those who did
not (Group B), although the differences were not statistically
significant (Figure 2). A possible explanation for these similar
performances may be attributed to the remediation process
which followed the precursor tests and involved the entire
Oral Hygiene class.
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Figure 2: A comparison of the semester test scores of students in Group A
against the semester test scores of students in Group B.

a)	There were statistically significant differences between
the means when the semester test scores of Group A
were compared against those of Group B (p = 0.0300).
b)	There were statistically significant differences between
the means of the semester OSPT scores of Group A
compared against those of Group B (p = 0.0175).
c)	When the differences between the means of the semester year marks for Group A were compared with those
of Group B, no significant differences could be shown
(p=0.211).

Discussion
It is well known that innovative teaching methods and assessment tools that enhance student learning and improve
the quality of student assessments, are beneficial to dental
education.20-27 Teachers at academic institutions need to
make use of methods which effectively compliment modern
educational practices,11,28 by evaluating the teaching and materials of the teacher and the learning strategies of students.
Precursor testing is therefore ideal for academic institutions
that follow an outcomes based curriculum, for it allows self
and peer evaluation. It is essential in modern dental education to use relevant educational tools that enhance teaching
and learning, encourage discussion and effectively enhance
dialogue.29-35 The formative nature of precursor testing facilitated and encouraged these objectives.
A comparative analysis of the results achieved by the eleven
students in Group A indicated the following:
a)	The students performed significantly better in their precursor OTT compared to their semester OTT;
b)	The students performed significantly better in their semester OSPT compared to their precursor OSPT;
c)	The average precursor test year-mark did not differ significantly from the average semester test year mark;
d)	The students in Group A performed significantly better in
the semester test and OSPT compared with the students
in Group B. and

This process allowed student feedback in the form of student discussion groups and stimulated student dialogue
amongst the group, as well as with their teacher. Students
were taught during the remediation process to familiarise
themselves with the precursor test questions, to recognise
their design and structure and to attempt to predict the type
of questions which would be set in the semester tests, in
which they were reasonably successful. Application of the
principles of precursor testing has the potential to improve
the quality of learning amongst students and the quality of
teaching amongst teachers, factors essential for the production of capable and competent students.36-38 Students in
both Group A and Group B were in favour of precursor testing, as well as the remediation following the precursor and
semester tests. Students in Group A considered the precursor tests a valuable practice tool to test their short- term and
long- term cognitive memories. The students in Group B
shared similar opinions but reserved their options, indicating
that, nevertheless, the precursor tests required too much effort and were in fact a waste of valuable time. Further studies
are required to determine the significance of the feedback
received from the students related to their examination. The
benefit of these precursor tests in dental education is that
learning for students is turned into an active experience
which enhances thinking and in turn, helps them prepare for
questions in their tests and examinations.8-10

Conclusion
In this study, precursor testing had a positive impact on the
performance of the Oral Hygiene students and was an effective educational tool that enhanced student learning and
encouraged student dialogue. Student feedback favoured
the implementation of precursor testing, combined with remediation and also identified a need to determine the effect
of precursor testing on a student’s long- term and shortterm cognition.
Further studies and the compilation of relevant evidence are
required to test the effect of precursor tests as a dental educational and formative assessment tool on the semester test
assessments of undergraduate Oral Hygiene students in the
other Divisions of Dentistry.
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Holiday time approaches…
Festive Season encroaches!
The Journal wishes all a most happy and relaxed few weeks as we move toward
2015. May you be refreshed and eager, may you be imbued with a new sense of
commitment, may you and your loved ones be blessed and safe. - Team SADJ
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