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Brief Report

A new method of "student-centered
formative assessment” and improving
students’ performance: An effort in the
health promotion of community

Fateme Shahedi'?, Javad Ahmadi??, Tahereh Sharifi*®,

Seyedeh Nahid Seyedhasani?¢, Mahbubeh Abdollahi?*, Negar Shaabani’,
Mohammad Sarmadi?®

Abstract:

BACKGROUND: Improving the learning process in education will empower medical students, and
also formative assessment helps improve the teaching—learning process by providing ongoing
reflective information about learning gaps.

OBJECTIVE: The aim of this study was to explore the effect of student-centered formative assessment
by weekly reflective self-correction quizzes on medical laboratory students’ performance on the final
examination of hematology course in 2018.

MATERIALS AND METHODS: A semi-experimental study was conducted on fifty students divided
randomly into intervention (n = 25) and control groups (n = 25) using convenience sampling in 2018
from Torbat Heydariyeh University of Medical Sciences, Iran. Data analysis was performed using
SPSS software version 16, two-sample t-test, Chi-square test, and analysis of covariance.

RESULTS: The intervention had positive effects on students’ mean test scores in hematology
Il so that the intervention and control groups managed to obtain 18.45 + 1.46 and 14.57 + 2.64,
respectively (P < 0.01).

CONCLUSIONS: The results suggested that weekly formative assessments along with reflective
self-correction activity and active participation of students in the learning process by designing

questions could improve student learning.
Keywords:

Introduction

he high quality of an educational
system is a prerequisite for enhancing
the ability of individuals and ensuring
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sustainable societal development and
consequence on the health promotion of
community.'? Paying particular attention
to the quality and quantity of medical
education as part of the higher education
system that deals with human life will
lead to an improvement in the quality of
health-care services and community health
promotion.B# Educational evaluation
provides an apt opportunity to review and
measure educational system performance,
which can greatly affect teaching-learning
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activity.®! One way to determine the extent to which
learners have achieved educational objectives is
formative assessment conducted by teachers during the
learning process. It provides ongoing feedback about
learning gaps and identifies student strengths and
weaknesses in order to make necessary reforms and
adjustments in the teaching and learning strategies.l®”!

Student question generation is an effective approach
that deeply engages students in the learning process.
It is defined as the process by which students design
questions about important materials learned in the
course content.®! The act of formulating questions has
been linked to self-directed learning and enhanced
student conceptual understanding of important
subjects.”! To exploit all the potential benefits of this
method, it has to be appropriately contextualized.®!
Bloom’s taxonomy is the most recognized tool to design
appropriate examination questions at various cognitive
levels.”) The hierarchical models of Bloom's taxonomy of
learning domains are broadly used to design questions
and evaluate student comprehension.

Several empirical studies have found a positive
association between student achievement and formative
assessment in core academic subjects, but inconsistent
findings have been reported in different studies about
the effects of student question generation on the learning
status of students.[*1%3 Moreover, it has been shown that
the effects of formative assessment must be evaluated
within a specific educational curriculum, as the results
are dependent on the subjects.'*1%!

Hematology is an important and basic course for
undergraduate laboratory students of medical laboratory
science. It is offered in two consecutive semesters as
Hematology I and II course. Many students often have
trouble understanding and remembering the concepts
and principles discussed in this course, with some
students failing to accomplish the predefined objectives
of this course or studying its subject materials during
the semester.'*”1 Therefore, it is of utmost importance
to find practical ways to improve assessment strategies
so that they can properly meet student requirements and
enhance lifelong learning. This study sets out to explore
the effect of weekly reflective quiz self-corrections on
the performance of laboratory students in the final
examination of hematology course.

Materials and Methods

A semi-experimental study was conducted among
bachelor students of medical laboratory science, after
the approval of Research Ethics Committee of Torbat
Heydariyeh University of Medical Sciences (IR.
MUMS.REC.1396.67) in 2018. Of all students who had

2

Hematology Il course, fifty students (control group = 25
and intervention group = 25) were chosen using random
sampling method [Figure 1]. The sample size was
selected based on minimum sample size in experimental
studies.!' Inclusion criteria included pass in Hematology
I course and have a same teacher.

The demographic information of students (e.g., age, sex,
mother’s/father’s job, income level, and being a native)
was collected. We used Hematology I score for pretest.

Besides regular lectures covering basic concepts
presented in the control group, formative assessment
through weekly quizzes was conducted in the
intervention group. To apply student-centered approach
to the formative assessment, and improve student
engagement, they were asked to finish the following
three steps for each class session: (a) studying step to
read the textbook chapters corresponding to contents
presented at each session, (b) diagnosis step to identify
important contents and principles, and (c) production
step to generate ten multiple-choice items based on the
concepts presented at each session. Bloom’s taxonomy
was given in the class, and students received specific
instructions on the type of items that would be credited.
The method of study among 16 sessions is summarized
in Figure 2.

Nearly 70% of the items in each quiz were generated
by students and the remaining 30% of the items were
formulated by the instructor. Finally, the mean test
scores of students on the final exam in both intervention
and control groups were compared and analyzed.
Data analysis was performed using SPSS 16 software
(IBM Company, Chicago, IL, USA). Two-sample ¢-test
and Chi-square test were used to compare demographic
variables between the control and intervention groups.
The analysis of covariance was used to investigate the
effect of educational intervention in the study group.
P < 0.05 was considered statistically significant.

Results

Participants (n = 50) were randomly assigned to the
intervention group (n = 25, 50%) and the control
group (n = 25, 50%). The mean age of the students
was 22.30 = 0.95 and 22 + 0.94 years in the control
and intervention groups, respectively. Participants’
demographic information is listed in Table 1.

The results of educational intervention are reported in
Table 2. The results of covariance analysis suggested
that the educational intervention had a positive effect on
the test scores of students in Hematology II so that the
mean score of Hematology II in the intervention group
was 4 points higher than that of the control group. The

Journal of Education and Health Promotion | Volume 9 | June 2020
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Figure 1: The flow diagram of the study
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Figure 2: The process of conducting formative assessment with student-generated
questions in the intervention group

mean test scores were statistically significantly different
between the two groups for all variables (P = 0.007).

Discussion

Assessment is one of the principles of teaching in
the educational process. In this context, an ongoing
evaluation of student learning through formative

Journal of Education and Health Promotion | Volume 9 | June 2020

assessment constitutes an integral part of effective
teaching. This study investigated the impact of a
student-centered formative assessment (SCFA) using
weekly reflective quizzes on the performance of medical
laboratory sciences students on the final exam of
hematology course. The SCFA not only contributed to
the learning success, but also significantly increased the
average test scores of students. Our findings are in good
agreement with those of studies in which the formative
assessment method has been adopted to improve the
teaching-learning process./*”! The main reason behind
this improvement is that formative assessment helps
students get acquainted with the necessary levels of
learning, raise their awareness of learning gaps, and
provide effective feedbacks to guide teachers and
students in the appropriate direction of learning.
Moreover, given that examinations and quizzes are
stress-inducing activities, taking frequent quizzes serves
as an effective way to reduce exam-taking anxiety.?"!

According to the previous studies, repeated assessment
and review of the educational content at different
sessions improves long-term retention and enhance
student performance on the final examination.” This
study also exhibited that using student-generated
questions for formative assessment was associated with
anoticeable improvement in learning gains of students.

3
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The participation of students in designing questions
would engage them more deeply into the learning
process and enhance their mastery of course materials. !
However, a number of studies have reported that the
poor quality of student-generated questions lowers the
level of learning.’®*?! Therefore, we provided specific
instructions on how to design questions that targeted
higher levels of critical thinking skills. As the act of
generating complex multiple-choice items represents a
higher-order learning activity and requires significant
mental efforts, students were asked to formulate
multiple-choice items in this study./? Requiring students
to formulate questions covering all topics presented in
each class session can ensure that a noticeable mental
effort was involved in exam preparation. In addition,
the reflective self-correction tasks improved students’
conceptual understanding of hematology course and
engaged them in a self-assessment process, which, in
turn, reinforced self-regulated learning. This process
helps enhance students’ problem-solving skills, and they
become active learners who assume responsibility for
their own performance improvement.

The limitation of this study was its relatively small
sample size; design for one university, and one course, its
findings might not be generalizable to other university’s
students. On the other hand, using the same teacher
and investigating a basic course such as hematology

and new method of formative assessment (SCFA) were
among the strengths of this study. It is also suggested
that future studies investigate the association between
another course and academic achievement in different
universities.

Conclusions

The use of formative assessment by weekly reflective
self-correction quizzes seems to offer a valuable learning
tool that helps instructors identify learning gaps,
encourage more student engagement in the classroom,
and improve learning. Furthermore, the formulation of
multiple-choice items by students requires not only the
recalling of prior knowledge, but also a comprehensive
understanding of the course materials and application
of critical thinking skills. Finally, allowing medical
sciences students to be involved and take control of their
learning process makes them transformative thinkers
and productive citizens in the community, which, in
turn, will play a vital role in promoting health of the
society.
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