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Abstract

Background Motivation can significantly impact students'academic decisions and perseverance. Therefore, assess-
ing this construct is an essential step for evaluating the educational environment’s support for higher qualities

of motivation and implementing targeted educational interventions. In this research, we sought to culturally adapt
and validate the Work Extrinsic and Intrinsic Motivation Scale, a tool based on the Self-Determination Theory. The
study was carried out within the context of pharmacy education in Iran, during the 2022-2023 academic year.

Methods In the first step, the questionnaire was culturally adapted using the 5-step framework developed

by the American Association of Orthopedics Surgeons. The content validity was then evaluated by thirteen experts
in the field of motivation. The tool underwent cognitive interviews with pharmacy students for face validity,

and the finalized version was distributed online to 165 pharmacy students from the Tehran University of Medical
Sciences. The data were analyzed using SPSS 26 and SmartPLS 4 packages to perform exploratory and confirma-
tory factor analyses. Cronbach’s alpha along with composite reliability, were employed to measure the reliability

of the adapted tool.

Results The content validity ratio was equal to or greater than 0.54, indicating the retention of all items. However,
two items had an item-content validity index within the range of 0.7 to 0.79, suggesting that they be revised. Two
additional items were also amended during the cognitive interviews. The confirmatory factor analysis demonstrated
good factor loadings exceeding 0.4, with Cronbach’s alpha and composite reliability values varying between 0.76
and 0.89, and favorable convergent and discriminant validity.

Conclusion These findings support the good validity evidence and applicability of the adapted Farsi version
of the Work Extrinsic and Intrinsic Motivation Scale in the pharmacy educational context.
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Introduction

Motivation is a multifaceted psychological construct
that greatly influences students’ academic decisions and
learning behaviors. Its manifestation in the educational
context is through students’ selection of academic pur-
suits, the allocated time and energy devoted to learn-
ing a subject, and the extent to which they persevere in
the face of educational challenges [1]. There has been a
myriad of theories explaining motivation [2-5], with the
Self-Determination Theory (SDT) emerging as the most
extensively employed theory in the past twenty years [6].
SDT conceptualizes motivation as intrinsic, extrinsic,
and amotivation. Intrinsic motivation stems from the
inherent joy of activity, extrinsic motivation is driven by
external contingencies, and amotivation is characterized
by the perceived incapability of performing an activity
or viewing it as useless [6]. Extrinsic motivation is then
classified into four subcategories — external, introjected,
identified, and integrated— and each manifests varying
levels of self-determination and agreement with personal
identity [7, 8].

In the context of health professions, particularly in
pharmacy education, rapid and unforeseeable advances
necessitate life-long learning to keep up with accelerat-
ing updates and retain the required capabilities in phar-
macy practice [9]. To this end, motivation is deemed a
fundamental attribute of a life-long learning approach,
as individuals are unlikely to use other relevant skills for
learning throughout their lifespan without it [10, 11]. An
intrinsically motivated disposition gives rise to a lifelong
learner who engages deeply in the ever-changing world of
learning [11].

Research regarding motivation among pharmacy stu-
dents has shown varying results throughout their aca-
demic years. A research study on first-year pharmacy
students, for example, highlighted that enjoying science
and a fondness for working in healthcare were key moti-
vators [12]. The inclination toward health-related fields,
also known as intrinsic drivers, has been emphasized in
other studies. [13, 14]. Moreover, longitudinal research in
Australia demonstrated that intrinsic motivation reliably
scored higher than extrinsic motivation did over five con-
secutive years [15]. Wilson et al. noted that both intrinsic
and extrinsic factors influence students’ motivation, with
no meaningful difference in intrinsic motivation between
first- and fourth-year pharmacy students [16].

The Garavalia et al. study, on the other hand, high-
lighted that external motivation among first-year
pharmacy students was stronger than their third-year
peers [17]. Hastings et al. also assessed the motivation
of freshman pharmacy students at the outset and end
of their first academic year and reported an unfavora-
ble shift from mastery goal orientation to academic

Page 2 of 9

alienation [9]. Observations in another study paral-
leled these results in a comparable way [18]. As noted
in their investigation, the authors observed a transition
to a “passing the exams” approach among pharmacy
students over their academic years, who were initially
highly motivated upon entering the pharmacy program
[18].

Prior studies have highlighted that internally driven
motives significantly increase students’ academic
achievements, well-being, and persistence, whereas
externally focused engagements can lead to deleterious
effects in the long term [19-23]. Real-world external
rewards, such as the focus on obtaining higher grades
in college, can have detrimental effects even on intrin-
sic motivation over the long term [21]. Hence, balancing
both types of motivation is imperative to cultivate well-
rounded graduates who maintain strong intrinsic aspi-
rations to pursue their careers in the labor market [24].
Therefore, gauging motivation can be considered a key
factor for evaluating the educational environment’s sup-
port for higher qualities of motivation and implementing
targeted educational interventions.

To assess this construct, various SDT-grounded meas-
urement tools have been utilized [22, 25-27]. For exam-
ple, Ryan and Connell developed a 26-item SDT-based
scale to explore students’ behavioral incentives [22].
Another tool, the 28-item French scale, which was later
translated into English as the Academic Motivation
Scale, was designed based on the same theory of moti-
vation [25]. Additionally, the Echelle de Motivation vis-
a-vis des Loisirs is a French motivation scale designed for
motivation assessment in recreational activities [26]. The
Global Motivation Scale is a further 28-item tool utiliz-
ing a seven-point Likert scale that is primarily designed
to investigate individuals’ holistic motivation toward
their behavior in life [27]. However, the major limitation
of these measurement tools is their inability to measure
integrated regulation because of their difficulty distin-
guishing it from identified motivation [28, 29].

The Work Extrinsic and Intrinsic Motivation Scale
(WEIMS), constructed by Tremblay et al., is one of the
few established scales featuring the assessment of six SDT
constructs, including integrated regulation. The ques-
tionnaire features eighteen items with a seven-point Lik-
ert scale, originally designed to assess work motivation
to predict “optimal functioning” [30]. Their study further
examined the scale’s factorial structure and psychomet-
ric properties, reporting acceptable internal consistency
(Cronbach’s alpha ranging from 0.64 to 0.83), satisfac-
tory fit indices, and item-to-total correlations above 0.50
[30]. To date, the questionnaire has been applied across
various occupational settings worldwide, demonstrating
dependable validity and reliability results [31-39].
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To the best of our knowledge, no culturally adapted
tool has been developed for assessing motivational quali-
ties in Iran’s pharmacy education context. Therefore, we
aimed to develop and validate such a tool to determine
SDT-based motivational qualities for further research.
In this study, we adapted the WEIMS with a focus on
adjustments for educational settings.

Methods

Participants and settings

This study is part of a project focused on motivation
among pharmacy students. The project received ethi-
cal approval from Tehran University of Medical Sci-
ences (TUMS) [Ethics Code: IR TUMS.MEDICINE.
REC.1400.1377]. Students were assured that their data
would be kept private and anonymous. Participation was
not mandatory, and students were permitted to opt out
of the study at their preference.

Sample size calculation

The sampling method employed was convenience sam-
pling. In scale development studies, the suggested sample
size includes five to ten participants for each item [40].
Therefore, an 18-item questionnaire required a sample
size range of 90 to 180 respondents to be considered suf-
ficient. The KMO test was also employed to ensure sam-
ple size adequacy [41].

Cultural adaptation and validation

The cross-cultural adaptation and psychometric evalu-
ation of the WEIMS were conducted using the 5-step
framework, which is the most frequently used guideline
in the literature [41], as detailed in the Beaten et al. study
[42] and outlined below:

Step 1 - Initial translation

Two professional English translators, one aware of the
context and one unaware of the context, were recruited
to translate the items into Farsi. Afterward, a discussion
session was held to review the transcripts to pinpoint any
discrepancies or nuanced wording and resolve them.

Step 2 — Synthesis

The synthesis of the two transcripts was prepared in
a session where the two translators and one of the
researchers were present.

Step 3 - Back translation
This step was performed by two translators, with no rel-
evant backgrounds, who were proficient in English.
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Step 4 - Expert committee

A joint session was held with the translators and
researchers to finalize the translated questionnaire.
The original and all translated versions were reviewed
to address any ambiguities and make further necessary
adjustments. Additionally, content validity was assessed
during this process. For this purpose, thirteen scholars
with expertise in motivational research in medical educa-
tion were enlisted. The content validity assessment form,
along with the revised draft, was sent to them. Given
the essentiality of items, the experts rated each using a
three-point Likert scale (1: “necessary’; 2: “useful but not
necessary’, and 3: “unnecessary”), and the Content Valid-
ity Ratio (CVR) was computed with the Lawshe formula
[43].

Considering the number of panelists and the Lawshe
table of CVR minimum value of acceptance [43], items
with a CVR <0.54 were removed from the scale.

Moreover, the panel rated the items in terms of rel-
evance, simplicity, and clarity on a four-point Likert scale
(4: very relevant-simple-clear, 3: relevant-simple-clear,
2: somehow relevant-simple-clear, and 1: not relevant-
simple-clear), and the Content Validity Index (CVI) was
determined at Item-level (I-CVI) using the Waltz and
Bausell formula.

Items scoring an I-CVI>0.78 were remained, and
those<0.7 were eliminated. However, items with
0.7<I-CVI<0.79 were kept but with further modifica-
tions [44].

Step 5 - Pretesting

In this step, the revised questionnaire version underwent
cognitive interviews with Doctor of Pharmacy (Pharm.D)
students to refine and determine its face validity. Dur-
ing the process, the participants were required to articu-
late the items aloud and verbalize the questions in their
own words. Their interpretations, suggestions, and any
ambiguities they identified were thoroughly probed and
documented. The items were revised accordingly, and the
modified questionnaire was further adopted in subse-
quent cognitive interviews insofar as data saturation was
achieved. The adapted WEIMS questionnaire was then
administered in the pre-testing phase, collecting data to
assess construct validity and reliability.

Data collection and analysis

The finalized version of the adapted WEIMS, compris-
ing 18 items covering all six subscales of motivation,
was administered online to Pharm.D students at TUMS
during the 2022-2023 academic year. The questionnaire
was created using Google Forms, and the survey link was
shared via student messaging platforms. To ensure an
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adequate response rate, weekly reminder messages were
sent, and in-person requests were made to encourage
participation.

The collected data were analyzed through SPSS 26
and SmartPLS 4 package to perform Exploratory Factor
Analysis (EFA) and Confirmatory Factor Analysis (CFA)
tests [45] for construct validity assessment. In the EFA,
the Kaiser—Meyer—Olkin (KMO) test and Bartlett’s test
of sphericity were conducted to ascertain data suitability
and factorability. Principal Component Analysis (PCA)
with varimax rotation was employed for component
extraction, keeping items with factor loadings exceed-
ing 0.4 [46, 47]. Finally, the CFA was performed via PLS
software.

The Average Variance Extracted (AVE) for each sub-
scale was used to examine convergent validity, and AVE
values equal to or above 0.5 were considered accept-
able [48]. Discriminant validity was assessed based on
cross-loadings and the Fornell-Larcker criterion. In the
cross-loading approach, an item should have lower fac-
tor loadings with other constructs but the highest with its
parent construct [49]. According to the Fornell-Larcker
criterion, the values on the primary diagonal of the
matrix need to be greater than those of the non-diagonal
elements in the respective columns and rows [50].

Cronbach’s alpha and Composite Reliability (CR) were
employed to determine the reliability of each subscale
and the overall tool. Cronbach’s alpha values spanning
from 0.6 to 0.8, and CR values greater than 0.7 were con-
sidered acceptable [51, 52].

Results
The translation and cultural adaptation process led to
modifications in seven items, following expert committee
discussions and cognitive interviews with students. These
revisions are summarized in Supplementary 1.
Supplementary files 2 and 3 illustrate the original and
adapted versions of the WEIMS, respectively, each with
eighteen items measured on a five-point Likert scale.
The scoring system for this questionnaire employs a sin-
gle scoring index, termed the Work Self-Determination

Index (W-SDI), which is calculated as follows [30], 2, 3,
456
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The possible score range for the 5-point WEIMS is + 24.
Positive scores indicate self-determined types of motiva-
tion, whereas negative scores reflect non-self-determined
qualities.

In the pretesting phase, four students participated in
cognitive interviews. For the main validation study, 165
Pharm.D students from TUMS completed the adapted
WEIMS online. The gender distribution was 63.03%
women and 36.97% men, with the highest participation
from 3rd-year students and the lowest from their final-
year peers.

Psychometric evaluation

Content validity

Supplementary 4 presents the results obtained from
the content validity indices, generated from the experts’
assessments of the adapted questionnaire. The CVR val-
ues were equal to or greater than 0.54 for all eighteen
items, indicating the necessity of retaining them in the
tool. Nevertheless, the I-CVI for two items (INT.M,,
I].M,) exhibited values between 0.7 and 0.79, which fur-
ther proceeded under revision.

Face validity

The revised version was used to establish face validity.
During the cognitive interviews, two interpreted items
were found to lack comprehensibility and thus were fur-
ther modified and justified for better understandability
and retained thereafter. For instance, the phrase “l_1)
b (sada 5 ()L calaal 4s (5 Sl g o ad ja 3 ealdiul b &l 5 o
was refined to “ilal 43 (s b5 pla 438 Sl el b &) gica | )
Al oail a3 a s and “aS e SaS (e 4y (a8 Jhas 3 ) )
(';:lLJC_LmJ pAsA g uald Gl 44” was revised to “Jlwsla ) )
HL)C_MJ e\‘sasﬁ aee 9 oala Calaa) 4 A o Sl e 4 (See
Supplementary 1).

Construct validity

The KMO value in the EFA was 0.83, and Bartlett’s test
of sphericity was statistically significant (p-value <0.05).
This confirms that the sampling adequacy is high and the
data are suitable for factor analysis. The total variance
explained table revealed that six factors accounted for
76% of the variance, with eigenvalues greater than one.
The results obtained from the rotated component matrix

W-SDI = (3xLMY+2xINT.M?)+(1 xID.M?)+ (=1 xI].M*)+ (=2 x EX.M?)+(—3x AMO.M®)

! Intrinsic motivation

% Integrated regulation

% Identified regulation

* Introjected regulation

5 External regulation

® Amotivation

demonstrate that the items, consistent with the prede-
fined structure of the questionnaire, measure six sub-
scales of motivational qualities. (Table 1).

The factor loading values from the CFA measurement
for all the constructs were greater than 0.4 (Fig. 1).
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Table 1 Rotated component matrix of the adapted WEIMS questionnaire

Components?

1 2 3
Q1°
Q2
Q3
Q4 0.83
Q5 0.72
Q6 0.79
Q7 0.82
Q8 0.75
Q9 0.67
Q10
Qi
Q12
Q13
Q14
Qls
Q16 0.84
Q17 0.82
Q18 0.82

0.72
0.77
0.77

0.84

0.88

0.71
0.56
0.81
0.84

2 Components: identified regulation (1)—amotivation (2)—integrated regulation (3)—introjected regulation (4) -intrinsic motivation (5)—external regulation (6)

b Question

According to Table 2, all six constructs had AVE val-
ues above 0.5, demonstrating the convergent validity of
the adapted questionnaire. Additionally, the results illus-
trated in Supplementary 5 show the fulfillment of discri-
minant validity requirements. The items presented no
significant cross-loadings on other adjacent constructs,
and the AVEs of each construct were greater than those
of the remaining ones.

Reliability

The Cronbach’s alpha values were between 0.76 and 0.88,
and the CR values varied from 0.76 to 0.89, both falling
within the acceptable range for reliability (Table 2).

Discussion

The objective of the current study was to develop a cul-
turally adapted tool based on SDT for assessing motiva-
tion among pharmacy students. Given the importance
of motivational quality for educational pursuits among
university students [9, 53], developing a tailored scale to
assess this construct is indispensable. Thus far, no cultur-
ally adapted tool rooted in SDT has been developed for
pharmacy students. Therefore, we selected the WEIMS,
originally designed by Tremblay et al. [30] to measure
work motivation, and customized it for educational pur-
poses. The questionnaire is a shorter version of the Blais
Inventory of Work Motivation, a 31-item French version

that measures work motivation based on SDT [54]. The
WEIMS, however, requires less time for participants to
complete and yet covers all six constructs of motivational
qualities postulated by SDT [30].

In line with the original questionnaire, the adapted
version measures six subscales of motivational quali-
ties, as identified by EFA and confirmed through CFA.
This result mirrors the CFA findings from data collected
using the adapted Polish version among Polish employ-
ees [38]. In contrast, the study by Kotera et al. found a
different outcome. The data from the Japanese version of
the WEIMS suggested a three-factor structure [37]. The
authors assumed that this might be due to cultural differ-
ences, as the individualistic culture of Canadians in the
study by Tremblay et al. might have helped participants
distinguish between different motivational types, while
the collectivistic culture of the Japanese may not [30, 37].

For the assessment of content validity, the Item-Level
Content Validity Index (I-CVI) was calculated, with val-
ues of 0.78 or higher representing a high level of agree-
ment among reviewers [55]. CVI calculation is frequently
used in the literature and is determined at two levels:
Item-Level (I-CVI) and Scale-Level (S-CVI), with I-CVI
being more commonly employed than S-CVI [55]. In
most research studies, either I-CVI or S-CVI is reported
for content validity assessment, as using both can be
perplexing and lead to different conclusions [55]. Given
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amotivation

Fig. 1 Factor loadings, AVEs, and path coefficients of the adapted WEIMS questionnaire

the aforementioned reasons, the I-CVI method was
employed to determine the content validity.

Although the majority of items in the adapted tool
exhibited high levels of I-CVI, two items scored in the
0.7-0.79 range (INT.M;, IJ.M,). These two items were
subsequently improved, and experts’ feedback on three
other items (I.M,, EX.M;, EX.M,) was also incorporated
to enhance clarity. Their feedback focused on avoiding
biased wording usage and ensuring a smoother flow of
sentences for better comprehension.

In the next step, the revised questionnaire underwent
face validity assessment through cognitive sessions with

pharmacy students to evaluate their understanding of
each item. These interviews sought to analyze students’
comprehension and interpretation of each item and
incorporate revisions accordingly [56]. Since there is no
optimal number of interviews recommended to ascertain
face validity, the iterative approach of performing inter-
views and revising the tool was employed until data satu-
ration was reached and no further constructive feedback
was provided [57]. In this respect, a total of four inter-
views were facilitated, and two items (ID.M,, ID.M;) were
identified as lacking clarity and using ambiguous word-
ing, which was subsequently amended.
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Table 2 AVE, Cronbach’s alpha, and CR of the adapted WEIMS

subscales

Subscales® AVEP Cronbach’s alpha CR¢
.M 0.68 0.76 0.76
INT.M 0.81 0.88 0.89
ID.M 0.79 0.87 0.87
LM 0.72 0.81 0.82
EXM 0.68 0.77 0.77
AMOM 0.76 0.84 0.86

2 Subscales: intrinsic motivation (1.M)—integrated regulation (INT.M)—identified
regulation (ID.M)—introjected regulation (1J.M)—external regulation (EX.M)—
amotivation (AMO.M)

b Average Variance Extracted
¢ Composite Reliability

In verifying construct validity, the KMO score fell
within the range of 0.7 to 0.8, reflecting a “good” level
of sampling adequacy [58]. The significance response
of Bartlett’s test of sphericity suggests appropriate cor-
relations among the items, as indicated by the correla-
tion matrix [59].

The discriminant validity results illustrated evident
distinctions among the six constructs of motivation
assessed by the adapted questionnaire, with no signifi-
cant overlap observed. Moreover, the AVE values dem-
onstrated satisfactory correlations among items within
each construct [60].

All six constructs exhibited dependable internal con-
sistency for the tool’s reliability. The Cronbach’s alpha
values retrieved in this study (0.76-0.88) were compa-
rable to those reported in the original WEIMS valida-
tion study by Tremblay et al., where the minimum and
maximum values were 0.64 and 0.83, respectively [30],
as well as to those observed in a report on motivation
among Greek nurses (0.59-0.73). Similarly, another
research documented Cronbach’s alpha scores ranging
from 0.803 to 0.945. corroborating a sufficient level of
internal consistency [61].

Conclusion

The current study represents the first effort to cultur-
ally adapt and validate a tool for assessing motivation
through SDT within the context of pharmacy educa-
tion. The adapted Farsi version of the WEIMS proved
to be structurally valid and reliable, demonstrating
strong psychometric properties. This tool can be effec-
tively employed for further investigations into the field
of motivation within educational contexts.
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Limitations and recommendations

The WEIMS was originally designed to assess work-
place motivation. Its 18-item structure, which evaluates
all six motivation constructs, makes it a unique tool by
requiring less time and encouraging higher participa-
tion rates. More importantly, SDT the underlying moti-
vation theory of the WEIMS, is the most frequently
used framework in the recent motivation literature.

One of the limitations of our study was its exclu-
sive focus on pharmacy students from TUMS, which
restricted our ability to reach students from other uni-
versities. Therefore, it is essential to conduct further
studies to include pharmacy students from diverse edu-
cational settings to ensure more comprehensive and
adequate representation.

Despite the promising results obtained in this study,
the tool must be psychometrically assessed in other
educational contexts (such as medicine, nursing, etc.)
in Iran. Therefore, this version of the WEIMS cannot be
considered applicable in other domains without under-
going validation processes.
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