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Background

In dental education, the art and science behind learning has un-
dergone a paradigm shift with remarkable progress. Competency-
based education is the need-of-the-hour as it orients the subject 
to their outcome abilities and organizes around their compe-
tencies [1]. The effective delivery of  healthcare not only banks 
on theoretical knowledge and technical skills, but also on inter-
personal and analytical skills, interdisciplinary care, and following 
an evidence-based approach [2]. The valid assessment of  clinical 

competence is the actual performance of  the doctor in a clinical 
setting [3]. This asserts that our assessment systems should be 
more sound, and robust to comprehensively evaluate the required 
attributes along with the essential knowledge and skill-set.

Tests are exclusively used assessment tools in medical and dental 
education. They are used in assigning grades and to ratify profes-
sional competence. There are two classes of  memory tests and 
they include: i) recognition tests that employ the selection of  ap-
propriate response from a list of  alternatives (Multiple choice 
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questions (MCQs), true/false) and, ii) production tests that man-
dates the student to generate the best response to the question 
(fill-in-the-blanks (FIB, essay) [4]. It has been shown extensively 
in research that production tests involve more effortful retrieval 
of  information to generate a response and that results in better 
retention when compared to recognition tests [5]. The educational 
context of  assessment methods has been an understudied subject 
of  research and the importance of  this topic can be condensed in 
the aphorism that assessment drives learning [4].

Globally, selected response questions or MCQs have been a pop-
ular method for summative assessment of  medical knowledge [6].
The students are required to select the single best response among 
three or more options. They are specifically favored for its many 
advantages like high reliability and validity, high objectivity, easy 
evaluation of  the answer scripts, and for its utility as a tool for 
self-assessment [7]. In the current literature, various shortcomings 
of  the MCQs have been highlighted and they include: i) Can only 
assess the lower-order thinking such as memorizing facts and the 
ability to recall factual information, ii) Guessing the answer that 
can reduce the reliability of  the assessment results, iii) Cannot be 
used to assess the practical aptitude such as patient communica-
tion skills [3, 7, 8].

‘FIB’or ‘short answer questions’ are open-ended and the stu-
dents are required to frame answers that are no more than one 
or two words. They are similar to multiple-choice questions in 
its construction [3]. In contrast to the MCQs, the need to select 
an answer from a fixed number of  options and also guessing the 
answer can be completely eliminated. From a list of  four options, 
the student has 20% chance of  selecting the correct answer based 
on guess work in MCQs, but there is no such practice in FIB 
because the answer is a single best response to the framed ques-
tion [9]. In medical education research literature, a fund of  clinical 
knowledge that is segregated into usable networks is essential for 
clinical practice and problem solving, and studies are required in 
this area to evaluate the effectiveness of  these assessment meth-
ods [4].

Feedback is an integral element of  assessment and the methods 
of  assessment should inform the learners about their progress 
towards becoming experts [10]. Van der Vleuten et al stated that 
the best assessment practice must provide an opportunity for 
formative feedback that aids in improved performance [11, 12].
Constructive student feedback is essential for competency-based 
education and it guides the student as well as the educator towards 
measuring progress in acquiring core knowledge and competen-
cies.

Assessment can drive learning and learning behaviors, deter-
mine learning objectives, and can modify the curriculum itself. 
A strong assessment system can motivate learning, instill values, 
and strengthen competence [13]. The employment of  a valid as-
sessment tool is crucial in shaping the professional development 
of  the students as they require an amalgamation of  theoretical 
knowledge and clinical acumen to be incorporated in their prac-
tice. Even though there are many studies and reviews elaborating 
on the utility and reliability of  these assessment methods in medi-
cal education, there is a dearth in studies pertaining to the field 
of  dentistry and the shaping of  the future of  dental education 
is reliant on the credibility of  these assessment methods. Thus, 
the aim of  this retrospective study was to compare the influence 

of  different assessment methods on the learning outcome of  
students in terms of  academic performance spanning over two 
academic years.

Methods

This retrospective study was performed in a dental school in In-
dia and it included 150 dental undergraduate students who were 
pursuing the final year of  their studies. This study was approved 
by the Institutional Review Board (SRB/FACULTY/05/18/
PERIO/08). Group I students (n=75) belonged to the academic 
year of  2016-17, where as, Group II students (n=75) belonged 
to 2017-18 period. For Group I students, the end-of-course writ-
ten examination (summative assessment) comprised of  MCQs, 
short, and long essays whereas, for Group II students, FIB, short, 
and long essays were utilized for the assessments. For Group II 
students, The University ‘Academic Council’ introduced the FIB 
format as part of  the examination reforms and it was intimated to 
the students prior to the course commencement. Both the groups 
appeared for a three-hour written examination in eight subjects 
covering the different specialties in dentistry. There were no syl-
labus changes, no differences in teaching methodologies, and no 
change in the number of  contact hours for the two groups of  stu-
dents, there by, ascertaining the standardization of  the teaching-
protocol. The short and long essay questions were chosen from a 
standardized question bank whose contents were categorized ac-
cording to a difficulty level and the University administered ‘end-
of-course’ examinations were similar for both the groups.

Following the final year written examination, the Group II stu-
dents were given a feedback questionnaire containing five items. 
The Group II students were chosen for this feedback because 
their pre-final year exams followed the MCQ pattern, where as 
the final year exams contained FIB. The questionnaire items 
aimed to assess the differences observed by the students leading 
to the preparation of  MCQs and FIB for the respective exams 
and the questions were pertaining to the anxiety level during exam 
preparation, thorough subject knowledge obtained after the ex-
ams, confidence levels, and future utility of  their preparation for 
postgraduate qualifying examinations.

The obtained results were subjected to the Kolmogrov-Smirnov 
and Shapiro-Wilks tests of  normality. The resultant data showed 
that they followed a parametric distribution. Independent t-test 
was performed to compare the average scores obtained in the 
summative assessment between the two groups. All analyses were 
conducted using statistical software (SPSS software, version 17). 
p<0.05 was considered to be statistically significant. A descriptive 
analysis was performed for the questionnaire items.

Results

A retrospective study included 150 dental undergraduate stu-
dents (Group I=75; Group II=75) and compared the learning 
outcomes of  students based on summative assessment marks in 
the end-of-course final year examination covering eight subjects 
in the different fields of  dentistry. The students were divided into 
two groups based on the assessment methods and different com-
parison was based on assessment tools that were employed in the 
examination pattern like MCQ and FIB. Independent t-test deter-
mined that there was a statistically significant difference among 
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the two groups in seven subjects. Summative marks were signifi-
cantly higher for Group I students in subjects like Periodontics 
(p value: 0.000), Oral and Maxillofacial Surgery (p value: 0.002), 
Oral Medicine (p value: 0.000), Prosthodontics (p value: 0.000), 
and Pediatric Dentistry (p value: 0.025). There was no statistically 
significant difference in summative marks in the Conservative 
Dentistry and Endodontics subject (p value: 0.686) where as, it 
was significantly higher favoring Group II students in the subjects 
of  Public Health Dentistry (p value: 0.000) and Orthodontics (p 
value: 0.000) (Table 1).

An online feedback questionnaire was given to Group II students 
to evaluate the differences in their perspective, learning outcome, 
and study preparation to different assessment methods like MCQ 

and FIB. There were 71 respondents to the questionnaire, of  
which 53.5% of  the students observed that they were apprehen-
sive about FIB during the exam preparation and after the exams 
(Figure 1), 69% of  the students felt that they had read the subjects 
thoroughly while preparing for FIB questions (Figure 2). To fur-
ther assess the utility of  these assessment tools for future com-
petitive exam preparation, 63.4% of  students observed that FIB 
preparation would help them for future examinations (Figure 3). 
The confidence level of  the students on the theoretical knowl-
edge after their pre-final (MCQ pattern) and final year (FIB pat-
tern) exams were ranked between 1-10 and the MCQ’s observed a 
highest score of  6 (28.2%), where as, FIB derived a highest score 
of  8 (32.4%) (Figure 4, 5).

Table 1. Independent t-test for comparing summative assessment marks scored in eight dental specialty subjects between 
the two groups.

Variable Subjects Groups n Mean±SD t-value p-value

Summative 
Marks

Oral Surgery
Group I 75 70.01±3.57

3.235 0.002
Group II 75 66.72±8.03

Periodontics
Group I 75 73.03±2.87

6.485 0.000
Group II 75 68.00±6.07

Conservative Dentistry
Group I 75 68.68±3.20

0.405 0.686
Group II 75 68.39±5.38

Orthodontics
Group I 75 64.36±5.17

-6.856 0.000
Group II 75 71.65±7.62

Prosthodontics
Group I 75 75.17±5.46

5..698 0.000
Group II 75 70.28±5.04

Pediatric Dentistry
Group I 75 73.55±5.11

4.472 1.000
Group II 75 69.88±4.94

Oral Medicine & Radiology
Group I 75 65.72±5.04

6..601 0.000
Group II 75 67.76±5.93

Public Health Dentistry
Group I 75 71.64±4.99

-2.261 0.025
Group II 75 64.90±7.29

p-value<0.05 is considered to be statistically significant.

Figure 1. Showing the fill in the blank questions made more number of  students apprehensive during exam preparation.

Figure 2. Shows that majority of  students felt that fill in the blank questions made them read the subjects thoroughly.

Figure 3. Shows that preparation for fill in the blank questions wiil be more helpful for future competitive examinations.
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Discussion

The results of  this study are consistent with the notion that FIB 
or short answer questions are open-ended and require deeper 
learning strategies from the dental undergraduate students. It is 
conceived that student’s preparation of  course content can get 
altered based on the type of  test they anticipate and this can influ-
ence the nature and quality of  student learning [14]. Retrieval of  
information using short answer questions bring about the best 
learning due to the fact that there is increased retrieval effort 
or difficulty [15]. It can be observed that the ‘end-of-year’ sum-
mative marks were lower for Group II students who attempted 
FIB in five out of  eight dental subjects. This negative outcome 
could be attributed to the fact that the students were exposed to 
this format of  assessment only in their final year and it also cor-
roborated with the result from the questionnaire that they were 
more apprehensive about FIB than MCQ during the exam prepa-
ration. Also, similar results were observed in a study conducted 
by MelovitzVasan et al., on first year medical students in a pre-
paratory anatomy course. The modules were assessed using MCQ 
and open-ended question (OEQ) and the initial thorax module 
showed that OEQ marks were lower than that of  MCQ marks. 
The study stated that it could also be possible that the students 
were learning through memorization or shallow processing and 
not getting actively engaged with the course material during the 
initial module [16].

This study observed that there was statistically significant differ-
ence favoring Group II students in two subjects (Orthodontics 
and Public Health Dentistry). Also, there was no significant dif-
ference in the scores between the two groups in the subject of  
Conservative Dentistry and Endodontics. The variability in part 
could be attributed to the course content of  the different sub-
jects and the students’ inclination towards a specific subject. This 
can explain the better performance seen among students who 
appeared for the FIB format of  examination. There has been a 
considerable difference in the results with students scoring higher 
with FIB in some subjects, better scores with MCQ in the remain-
ing subjects, and similar scores in both the formats in one subject. 
It is reasonable to suppose that customizing assessment methods 
to individual subjects could be a potential thrust area of  future 
research.

MCQ assessment does not tap the student’s higher order of  think-
ing and it can result in higher chances of  guessing the correct an-
swer and that in turn can reduce the reliability of  this method for 

students with lower ability [17]. It can also mislead the faculty and 
educators about the student’s subject knowledge or proficiency 
in the course [18]. There are also numerous flaws that can be en-
countered in MCQ format where there are irrelevant difficulties 
in negative stem questions, ineffective distractors, and low dis-
crimination index [19, 20]. MCQ format can aid in ‘superficial 
learning’ or ‘surface learners’ and this can be correlated with the 
results from the feedback where majority of  the students had a 
lower confidence level in terms of  subject knowledge after their 
pre-final year examination employing MCQ’s. Also, in a recent 
study conducted by Sam et al, it was noted that students who were 
strategic and practiced large number of  past questions could get 
adept at choosing the correct answer without having an in-depth 
comprehension of  the subject [21].

The prominent results of  the study were from the questionnaire 
feedback conducted on Group II students and it observed that 
there was an increased subject knowledge, higher confidence 
level, and definitive future utility of  FIB preparation for competi-
tive exams. The competencies required for a junior dentist is the 
ability to recall the correct diagnosis and formulate a treatment 
plan for the different case scenarios [22]. The attribute of  FIB 
includes its testing of  reasoning abilities like evaluation, analysis, 
and synthesis of  knowledge in an abstract way without the ‘cue-
ing effect’[23]. Answering a short answer question necessitates ac-
tive generation of  an answer through recollection of  memory or 
source text, where as, success in answering a MCQ can be partly 
based on familiarity [24]. It can be derived that preparation for 
FIB has a positive influence on the reader’s active engagement 
with the course material, comprehension of  the subject, and over-
all deeper learning of  the content.

Although there are many advantages with FIB, the evaluation 
poses a difficulty wherein the faculty members should invest a 
significant amount of  their time to read and evaluate the answers. 
Also, in our study it was observed that the evaluation of  FIB 
questions was more time-consuming compared to MCQ format 
as reported by the examiners. The study was carried out real-time 
and not in a simulated environment but a small sample size could 
be a potential limitation in this study. Although there is a defi-
cit of  marks with the use of  FIB when compared to MCQ, the 
onus on student learning and understanding of  the subject was 
better focused with FIB format as observed from the positive 
feedback from the students in the questionnaire. Curriculum has 
become technology-driven and the students are better poised for 
challenges, so qualitative changes in the assessment methods can 

Figure 4. Shows confidence level of  group I students where the majority of  the students had the scores from 5-7.

Figure 5. Showing the confidence level of  group II students and the majority had the scores from 7-9.
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improve student behavior and academic performances for achiev-
ing a competency-based education. A single mode of  assessment 
cannot be generalized for all the subjects as the course content 
can have a difference in the theoretical and evidence-based clinical 
content, a customized assessment method for individual subjects 
can be the target of  future dental-based educational research.

The study concluded that there was a significant difference in the 
end-of-year examination marks of  dental undergraduate students 
in favor of  MCQ when compared to FIB format. But, the results 
from the questionnaire feedback from the students suggested 
that FIB was the most preferred format for assessment. Although 
there are different assessment methods employed in dental edu-
cation, a single ideal mode of  assessment remains to be elusive. 
FIB or short answer questions inculcates active learning from 
the students and that leads to better comprehension of  subject 
knowledge. Future examinations can incorporate FIB and validate 
its results with other tools of  assessment, there by, adding new 
paradigm to assessments in dental education.
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