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Abstract
Objective: To evaluate the cross-cultural adaptation and psychometric properties of the
Indonesian version of students’ motivation by the Science Motivation Questionnaire-II
(SMQ-II). Material and Methods: The questionnaire was completed by fourth-year
preclinical/clinical dental students who had taken oral medicine. Five components of
motivation were assessed: intrinsic motivation, self-efficacy, self-determination, grade
motivation, and career motivation. Intraclass Correlations (ICC) and Cronbach’s alpha
coefficient were used to measure internal consistency and reliability. Construct validity
was analyzed using Spearman’s rank correlation coefficient. Results: The response rate
was 98.33% (419 eligible students). The ICC of 0.855 for the total score showed
excellent reproducibility. Cronbach’s alpha coefficient of 0.867 for the total score showed
good internal consistency, and the reliability of the scale was 0.923. The partial
correlation test showed that the level of lecturers’ and facilitators’ concern about issues
during the oral medicine learning process was not a confounding factor (r=0.619;
p<0.001). The construct validity using Spearman’s rank correlation coefficient showed
that the total SMQ-II score was significantly associated with the motivation to learn
oral medicine (r=0.625; p<0.001). The discriminant validity using the Mann-Whitney
U-test was significant for intrinsic motivation and self-efficacy to discriminate using the
global question, and it was significant for self-determination to discriminate using oral
medicine grades. Conclusion: This Indonesian SMQ-II version has been cross
culturally adapted and has good validity and reliability.
Keywords: Validation Studies; Dentistry; Psychometrics; Motivation.
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Introduction
Motivation, or an attitude that encourages people to act in a particular way, is difficult to
measure because the construct contains several latent variables [1,2]. Researchers have defined
motivation as the alignment of an individual’s energy and drive to learn, work effectively, and
achieve his or her full potential [3,4]. The importance of motivation has recently been receiving
increasing attention in medical and dental education research [5-7], but this topic has long been of
interest to researchers in general education [6]. A number of studies have proved that motivation is
reflected in students’ performance, including their cognitive, emotional, and behavioral engagement
in certain activities. It is also believed that students’ physical and cognitive performance will increase
along with increasing motivation, which will ultimately have an impact on their learning and
achievement in a domain [8-11]. Student motivation has been reported to be affected by several
factors such as gender, academic achievement, and career motivation [12-14].
Motivation is often divided into intrinsic and extrinsic types. Intrinsic motivation is present
when a student finds the learning activity enjoyable and interesting. By contrast, extrinsic
motivation is related to the rewards earned and the punishments avoided by performing well in a
learning activity [1,15]. Because motivation is understood as a series of interactions among
environmental, behavioral, and personal characteristics [15], the student learning process is most
effective when it adopts self-regulation as an expected learning behavior [16]. Motivation is
strongly related to self-determination, which refers to students’ belief that they have some control
and choice in their learning activity [1,17]. Self-efficacy, which refers to students’ belief that they
can achieve a desired result in certain domains, also plays an important role in the learning activity
[18,19].
A number of instruments have been developed to measure student motivation toward
learning, such as the Motivated Strategies for Learning Questionnaire [20], the Science Motivation
Questionnaire (SMQ) [21], which was initially used to assess undergraduate students’ motivation in
science subjects, and the Students’ Motivation Towards Science Learning Questionnaire [22]. SMQII, which is the updated version of SMQ, is used widely and has been translated into several
languages [8,23,24]. As previously noted [21], researchers can also use this questionnaire by
replacing the word “science” with any subject under study [22,24].
Oral medicine is described as “a specialized discipline within dentistry that focuses on the
provision of dental care for medically complex patients, and the diagnosis and management of
medical disorders involving the mouth, jaws, and salivary glands” [25]. This subject is an integral
part of the dental curriculum at Universitas Indonesia as well as in other countries [26]. To fulfill
the minimal requirements for general dentistry as established by the Indonesian Dental Council, the
oral medicine education process involves learning several prior basic and clinical dental or medical
sciences, including oral pathology, oral biology, and intermediate medical sciences. The preclinical
year of oral medicine study at Universitas Indonesia includes the application of active learning
theory using a problem-based learning (PBL) process: laboratory practice of many sciences related to
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oral disease (such as oral pathology), and oral medicine skills labs that resemble real dental clinic
situations using simulated patients. Because of its complexity, oral medicine is taught in the last
preclinical year of dental studies. Dental students frequently perceive oral medicine as an abstract
subject and find it challenging to relate the subject taught in the preclinical year to practice.
Nevertheless, during the clinical years, students are qualified to diagnose and treat oral medicine
patients if they have individually performed full examinations of at least four oral medicine patients
with a passing grade under individual supervision from the academic staff in the Department of Oral
Medicine [27].
An oral soft tissue examination is a common activity in oral medicine that is performed
during the first dental visit and in all subsequent visits [28,29]. It is not a time-consuming
procedure, and simple, standard dental examination equipment is used. Because oral soft tissue
lesions can range in severity from normal or mild to life threatening and can even be cancerous or
precancerous [26,30], an oral clinical examination should be performed only by trained and
responsible healthcare professionals. Gaining detailed knowledge and an in-depth understanding of
lesions requires extensive training and experience [25,26]. At our dental school, the staff has
observed that students in their clinical years often have difficulty in detecting and diagnosing oral
soft tissue lesions.
Motivation plays a significant role in one’s commitment to learning a certain subject. Within
the discipline of oral medicine, motivation might be correlated with students’ ability to detect and
diagnose oral soft tissue lesions [1,8]. Nonetheless, a valid and reliable instrument to measure dental
students’ motivation is still limited. Therefore, this study aimed to observe the cross-cultural
adaptability and psychometric properties of the Indonesian version of SMQ-II as a measurement of
Indonesian dental students’ motivation to learn oral medicine, as well as the impact of their
motivation on learning oral medicine. It also aimed to evaluate the motivational component profiles
of dental students studying oral medicine by using a validated questionnaire [21,24].
Material and Methods
Participants
SMQ-II was completed by fourth-year preclinical and clinical dental students at the Faculty
of Dentistry, Universitas Indonesia. The dentistry preclinical years at Universitas Indonesia consist
of four years followed by two clinical years.
The fourth-year preclinical dental students included in this study had already taken oral
medicine as an integrated subject during that academic year, and they had already been graded on
their examination of at least one oral medicine patient. The students did not receive extra credit or
compensation for participating in the study, but they were informed that their participation would
help improve strategies to enhance learning in oral medicine. Their final performance grade, in either
their preclinical or their clinical year, recorded in the oral medicine course was also used as a variable
in the study.
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Data Collection
All participants completed the Indonesian version of SMQ-II, which was originally
developed in English and the backward translation was authorized by the author [24]. This
questionnaire contains five questions that each have five components of motivation: intrinsic
motivation (questions 1, 3, 12, 17, and 19); self-efficacy (questions 9, 14, 15, 18, and 21); selfdetermination (questions 5, 6, 11, 16, and 22); grade motivation (questions 2, 4, 8, 20, and 24); and
career motivation (questions 7, 10, 13, 23, and 25). Answers are given on a five-point Likert scale (0
= never; 1 = rarely; 2 = sometimes; 3 = often; 4 = always); thus, the possible total score,
representing the sum of all answers, ranges between 0 and 100. Similarly, the score for each domain
of MQ-II is calculated as the sum of the answers to the five questions within that domain.
Additionally, two questions were included regarding the level of content expertise and students’
belief that the level of content expertise and tutors’ concern for effective instruction in oral medicine
might interfere with construct validity as confounding factors. This was based on previous literature
that described the important role of tutors/facilitators in PBL, which is to encourage and motivate
students during a problem-solving group discussion [31-33].
Because the instrument can be readily adapted to specific disciplines by replacing the word
“science” in each item with the name of the discipline of interest [16], we replaced “science” with
“oral medicine” throughout the questionnaire. As SMQ-II was administered in native Indonesian, a
back-translation process was used according to the guidelines of translation for the cross-cultural
adaptation process [34,35]. In addition, the instrument was assessed by a panel of experts who
volunteered to ensure that the items were clearly worded and contained no ambiguous declarative
statements. The panel of experts agreed to change the word “project” to “assignment” because the
term “project” is not familiar in Indonesian. They also ensured that the items were representative of
the target subject. The panel of experts consisted of oral medicine professionals with 30, 10, and 5
years of experience in oral medicine education.
As a pilot study, 25 students randomly selected as representative of the present study’s
participants were asked to complete the Indonesian version of SMQ-II following its review by the
oral medicine experts and to comment on each item, after which they participated in a group
discussion. This pilot study was used to analyze the test and retest reliability. The finalized
questionnaire was self-administered using Google Forms, with each student limited to one attempt.
Permission to use the questionnaire was obtained via the SMQ-II website hosted by the University
of Georgia at http://www.coe.uga.edu/smq/ [24].
Data Analysis
To measure internal consistency and reliability it was used a set of scores (Intraclass
Correlations (ICCs) and Cronbach’s alpha coefficient. Construct validity was analyzed using
Spearman’s rank correlation coefficient. The Mann-Whitney U-test was used to determine whether

4

Pesq Bras Odontoped Clin Integr 2018, 18(1):e4294

the SMQ-II items could discriminate between those who were learning oral medicine effectively and
those who were struggling in the course.
Ethical Aspects
The study was approved by the Ethics and Research Committee of the Faculty of Dentistry
(No. 25/Ethical Approval/FKGUI/IV/2017). All participants provided informed consent.
Results
Of the 433 clinical students enrolled in their fourth preclinical year and clinical years at the
time of the study, 14 were excluded because they had not yet examined any oral medicine patients.
Of the 419 eligible students, 412 provided informed consent and completed the questionnaire, with a
response rate of 98.3%. Face validity and test-retest reliability were verified with the 25 students
who participated in the pilot study. For the five components of motivation, the intraclass correlations
(ICCs) were 0.817 for intrinsic motivation, 0.761 for self-efficacy, 0.864 for self-determination, 0.764
for grade motivation, and 0.875 for career motivation. The total ICC score was 0.855. These results
indicated excellent reproducibility. Cronbach’s alpha coefficient for the total score was 0.867,
indicating good internal consistency. Table 1 shows the sociodemographics and characteristics of the
student sample; most were female (87.1%) aged between 21 and 23 years.
Table 1. Sociodemographics and characteristics of the student sample (n = 412).
Variables
N (%)
Mean (SD)
Gender
Female
359 (87.1)
Male
53 (12.9)
Age (in Years)
19 to 28
Study Year
4th year preclinical
Clinical years

22.58 (±1.60)
107 (26.0)
305 (74.0)

The reliability of the scale was 0.923, as determined by Cronbach’s alpha coefficient. The
mean score and internal consistency for all questions and each component of motivation are shown in
Table 2.
Table 2. Item characteristics and reliability analysis for each motivation component.
Characteristics
Mean
SD
Cronbach’s alpha
Total Score
2.670
0.459
0.923
Intrinsic Motivation
2.462
0.553
0.781
Self-Efficacy
2.379
0.599
0.847
Self-Determination
2.755
0.564
0.826
Grade Motivation
2.904
0.604
0.792
Career Motivation
2.832
0.631
0.852
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The panel of experts who reviewed the questionnaire before its administration indicated their
belief that the level of content expertise and tutors’ concern for effective instruction in oral medicine
might interfere with construct validity as confounding factors. To ensure that these items were not
confounding factors, a partial correlation test was conducted to examine the correlation between
answers (on a five-point Likert scale) to the question “I am motivated to learn oral medicine” and
SMQ-II total score, while controlling for the level of content expertise and tutors’ concern. The
partial correlation test showed that the level of content expertise and tutors’ concern about issues
arising during the oral medicine learning process was not a confounding factor (r = 0.619; p = 0.00).
Construct validity was analyzed using Spearman’s rank correlation coefficient. The analysis showed
that the SMQ-II total score was significantly associated with motivation to learn oral medicine (r =
0.625; p = 0.00).
The Mann-Whitney U-test was used to determine whether the SMQ-II items could
discriminate between those who were learning oral medicine effectively and those who were
struggling in the course. All participants were asked to answer either “yes” or “no” to the following
question: “I have a good grade in oral medicine.” In addition, the actual oral medicine grades of all
students were recorded and classified as either passing or failing. As shown in Table 3, intrinsic
motivation and self-efficacy were significant discriminants with regard to the above-mentioned
question, and self-determination was a significant discriminant with regard to actual grades. The
mean factor-based scale score in Table 4 shows that grade motivation has the highest scores in
motivating students to learn oral medicine.
Table 3. Discriminant validity of Science Motivation Questionnaire-II.
Characteristics
Median
Good Grade in Oral Medicine
(min-max)
p-value*
Total Score
2.64 (1.0-4.0)
0.063
Intrinsic Motivation
2.40 (0.4-4.0)
0.005
Self-Efficacy
2.40 (0.4-4.0)
0.000
Self-Determination
2.80 (1.0-4.0)
0.684
Grade Motivation
3.00 (0.8-4.0)
0.150
Career Motivation
2.80 (1.0-4.0)
0.931

Oral Medicine Grades
p-value*
0.104
0.546
0.275
0.026
0.402
0.259

*Measured by the Mann-Whitney U-test.

Table 4. Descriptive statistics of SMQ-II scales (min = 0, max = 20; n = 412).
Characteristics
Mean
SD
Intrinsic Motivation
12.31
2.77
Self-Efficacy
11.90
2.99
Self-Determination
13.78
2.82
Grade Motivation
14.52
3.02
Career Motivation
14.16
3.15

Discussion
This study documented the cross-cultural adaptation and psychometric properties of the
Indonesian version of SMQ-II and validated its use in measuring Indonesian dental students’
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motivation to learn oral medicine. A pretest was conducted with a small group representing the real
study population to identify potential problems with the questionnaire’s content, including any
unfamiliar terms, sentences that could be misinterpreted, and overall clarity of the questionnaire.
The results with the main population showed that this version has excellent reproducibility for the
total score and for each of the five components of motivation measured, with good internal
consistency. The results also showed semantic equivalence between the English and Indonesian
SMQ-II versions. The analysis of the study population demonstrated that the group was
predominantly female, and this is consistent with the proportion of the overall student body in the
Faculty of Dentistry at Universitas Indonesia [36]. The age of the population was consistent with
the average age of Indonesian university students in their fourth to sixth year.
The SMQ-II psychometric properties were satisfactory and provided strong support for the
scale’s reliability and validity. Internal consistency was excellent, as shown by the Cronbach’s alpha
coefficient of 0.923 for the overall questionnaire.
The partial correlation test showed that the level of content expertise and tutors’ concern for
effective education was not a confounding factor to student motivation. This might be explained by
the debatable tutor’s and content expertise role in the PBL process [37]. Nonetheless, other studies
showed that the tutor’s content expertise has certain strategies that effectively meet the PBL goal,
which was measured by the learning outcome [38]. Enhancing the content expertise and the tutor’s
role might improve a student’s academic performance because students’ motivation partly resulted
from their perception of the classroom atmosphere, which connects directly to a teacher’s
encouraging attitude [38,39].
The total SMQ-II score was significantly associated with motivation to learn oral medicine.
These results indicated that the items on the SMQ-II Indonesian version could adequately measure
aspects of motivation.
The discriminant validity test found that the total SMQ-II score could not discriminate
between those who reported having good grades in oral medicine and those who did not. However,
the components of intrinsic motivation and self-efficacy could discriminate between these groups of
students. This result is consistent with the theory that intrinsic motivation is reflected in a student’s
willingness to study hard and pursue a specialty [40-44]. The self-determination component of
SMQ-II discriminated between passing and failing students. This finding is consistent with the selfdetermination theory: those who have a genuine interest in a subject also have a higher level of selfdetermination, which could lead to better performance [40-43].
SMQ-II, which is the updated version of SMQ, is used widely and has been translated into
several languages, including Spanish, Greek, Chinese, Dutch, German, Japanese, Korean, Russian,
and Turkish [8,23,24]. The questionnaire has also been applied in numerous subjects, including
science and non-science subjects [2,8,13,14,23,45]. Regarding these facts, the importance of having a
validated Indonesian version of SMQ-II is so that other subjects can use this questionnaire to
measure student motivation to learn the subject; it also enables global comparisons of SMQ-II
studies.
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Conclusion
The results of this study cannot be immediately generalized to the general population of
Indonesia’s dental students, because it was based only on students from Universitas Indonesia.
However, the successful cross-cultural adaptation of the Indonesian SMQ-II version with acceptable
validity and reliability permits us to further explore the overall motivation of Indonesian dental
students to learn oral medicine, the relationship between their motivation and study outcomes, and
the influence of motivation on long-term learning, as has been done in other areas of medical
education.
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