Qualoty assurance

by Mzl 6 Mzl 6

Submission date: 05-May-2023 07:52PM (UTC+0700)

Submission ID: 2085046215

File name: 7_Quality_Assurance_fro_Sustainable_HE_Marzul_Hidayat.pdf (5.59M)
Word count: 7962

Character count: 45163



@ sustainability

Article

Quality Assurance for Sustainable Higher Education: Structural
Equation Modeling

Herlambang Herlambang !, Amelia Dwi Fitri 2, Amirul Mukminin 3, Muhaimin Muhaimin 3, Marzul Hidayat 3,
Elfiani Elfiani 2, Nyimas Natasha Ayu Shafira 2 Anggelia Puspasari 2 Susan Tarawifa 2, Ahmad Abdun Salam *@,

Mohd Faiz Mohd Yaakob °

check for

updates
Citation: Herlambang, H.; Fitri, A.D);
Mukminin, A.; Muhaimin, M.;
Hidayat, M.; Elfiani, E.; Shafira,
N.N.A.; Puspasari, A; Tarawifa, S.;
Salam, A.A et al. Quality Assurance
for Sustainable Higher Education:
Structural Equation Modeling.
Sustainability 2021, 13, 4954, https://
dolorg/10.33%0 /sul3094954

Academic Editor: Jordi Colomer Feliu

Received: 2 April 2021
Accepted: 25 April 2021
Published: 28 April 2021

Publisher’s Note: MDPIstays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: ©@ 2021 by the authors

ensee MDPI, Basel, Switzedand.
This article is an open access arlicle
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses/ by /
4.0/).

and Akhmad Habibi >%*

Department of Obstetric and Gynaecology, Faculty of Medicine and Health Sciences, Universitas Jambi,
Jambi 36122, Indonesia; herlambang_fkik@unja.ac.id

2 Department of Medical Education, Faculty of Medicine and Health Sciences, Universitas Jambi,
Jambi 36122, Indonesia; amelia_dwi@unja.ac.id (A.D.F.); elfiani@gmail.com (E.E.);
nyimas_natasha@unja.ac.id (N.N.A.S.); anggelia. puspasari@unja.ac.id (AP); tarawifa91@gmail.com (S.T.)
3

Faculty of Teacher Training and Education, Universitas Jambi, Jambi 36123, Indonesia;

amirul mukminin@unja.ac.id (A M.); muhaimin_73@yahoo.de (MM.); mhiday2012@gmail.com (M.H.)
1 LPDP Indonesia, Jakarta 10330, Indonesia; ahmadabdun 2019@student.uny.ac.id

Institute of Excellent Teachers and Leaders in Education (IETLE), School of Education, Universiti Utara
Malaysia, Kedah 06010, Malaysia; mohd.faiz@uum.edu.my

*  Correspondence: akhmad.habibi@unja.ac.id

w

Abstract: Competition to ensure sustainable conditions for graduates” knowledge, skills, and com-
petencies (KSC) and employability for sustainable development of human resources has long been
present in higher education institutions (HEIs). The purpose of this study is to examine the roles
of educational processes, practical activities, and research activities as key determinants to predict
KSC and employability in the context of medical education in Indonesian HEIs. Moreover, this
study also reports the role of facilities in predicting educational processes, practical activities, and
research activities. This survey study obtained data from 1086 respondents, who are students of two
medical schools. The data were analyzed by assessing the measurement and structural model in the
partial least square structural equation model (PLS-SEM). Overall, all hypotheses were supported;
the strongest relationship emerged between facilities and research activities, while the lowest rela-
tionship was present between practical activities and employability. From a theoretical perspective,
the findings offer a conceptual framework related to HEIs" quality management factors. Highlighting
the significant relationships, appropriate policies can be produced for more quality institutions in
improving graduates’ KSC and employability for the labor market.

Keywords: labor market; quality assurance; medical education; Indonesia; structural equation
modeling

1. Introduction

Nowadays, stakeholders of higher education institutions (HEls) should commit to
making sustainable improvements for their graduates’ knowledge, skills, and competencies
(KSC) and employability [1] as Rieckmann [2] addressed HELs" outstanding contribution in
developing human societies for sustainable development. Increased enrollment in HEIs
also resulted in a higher number of graduates that would result in competitiveness in job
vacancy that is eventually related to employability. Students, including those who are in
medical education, should build their KSC and employability rate to solve sustainability
issues in the surrounding world. KSC is essential for students to measure their future
careers’ performances or employability as part of HEIs quality assurance [3]. Two main
issues regarding this assurance are: (1) the communication between the institution and
students about KSC they should achieve and (2) how to comprehend using KSC for their
future occupation or employability. The employability term has been an object of discussion
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for a long time among HEIs stakeholders. Particularly, it is claimed that if graduates do not
possess the SKC required by end-users, employability becomes an issue. The employability
rate can be represented in the trend of unemployment. Among the contributing factors are
educational processes, practical activities, and research activities. Thus, it is important to
identify factors affecting both KSC and employability.

The identification is important for sustainable education development in the future.
Studies about students’ perceptions regarding KSC and employability have been previously
conducted and reported [4-7]. However, limited studies are available in the context of
HEIs (medical education) in developing countries. Therefore, the main purpose of the
current study is to investigate factors affecting (1) KSC and (2) employability among
medical students of Indonesian HEIs. Specifically, we attributed three research objectives;
(1) to elaborate the influence of the educational processes, facilities, research activities, and
practical activities towards knowledge, skills, and competendies, (2) to highlight the impact
of the educational processes, facilities, research activities, and practical activities towards
employability, and (3) to report the role of facilities in predicting educational processes,
practical activities, and research activities. Theoretically, the study’s findings provide
a framework that can guide future researchers interested in doing a study, especially
for those who intend to conduct studies in developing countries. For the significant
relationships resulted from the data computation, medical education stakeholders can
produce appropriate policies supporting their graduates” KSC and employability.

2. Review of Literature

Prior studies have reported topics on KSC and employability in education. Nicolescu
and Nicolescu [7] applied path analysis to build a framework for students in business
schools through skills in line with employability. The findings of their study inform four
categories of skills that were hypothesized on employability confidence. The exogenous
factors represent qualities, transferable social skills, professional and job-seeking skills that
significantly influence students’ employability confidence. Meanwhile, corporate-related
and individual transferable skills were not significant predictors for employability [7].
Lambrechts and Van Petegem [4] reported the significant predicting power of sustainable
development competencies on skill in conducting research. Their results illustrated that
competencies in research have a substantial contribution to the achievement of sustainable
development competencies. Meanwhile, Gora et al. [6] reported a direct and indirect
effect of infrastructures and supporting equipment, educational processes, practical and
research activities toward KSC and employability in Romania. In this study. We included
six variables: facilities, educational processes, practical activities, research activities, KSC,
and employability. From these six variables, nine hypotheses were proposed (Figure 1).

2.1. Facilities

Buildings, technology-based classrooms, laboratories, and other equipment are es-
sential for teaching and learning processes, practical activities, and research activities [8].
There is a strong report that high-quality equipment provides more appropriate didactic
activities that foster outcomes resulting from teaching and learning and decreases dropout
rates [9,10]. In Indonesia, facilitating conditions or facilities in HEIs are still the main
challenge; the inequality development between educational institutions in rural and urban
areas still exists [11]. This condition results in gaps among students’ KSC and impacts
job acceptance [12,13]. In a specific way, the infrastructures have a key role in deepening
students’ KSC, especially for the specialization field, including in medical education. The
availability and appropriateness of facilities allow students to have good competencies and
learn skills to make a better opportunity for future careers as medical workers. Similarly,
facilities are expected to have a strong bond with KSC and employability [6,12,13]. Within
the current study context, educational processes, practical activities, and research activities
were hypothesized to be affected by facilities,
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Hypothesis 1 (H1). Facilities will positively influence educational processes.
Hypothesis 2 (H2). Facilities will positively influence practical activities.

Hypothesis 3 (H3). Facilities will positively influence research activities.
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Figure 1. A proposed model exploring Indonesian medical education students” knowledge, skills and competencies (KSC)
and employability.

2.2, Educational Processes

Educational processes were included to predict Indonesian medical students” KSC
and employability. Educational processes have been reported to have an essential role
in improving HEIs quality [14-17]. Higher education policymakers should plan and set
their policies based on evaluating educational processes; the policies include the curricula,
program designs, and plans. Educational processes refer to the quality of the content,
teaching staff, and teaching activities. Since HEIs systems are pushed to improve educa-
tion effectiveness in various approaches, instructional processes’ quality should be more
concerned [17].

All parties in education, such as faculty members, teachers, administration staff, and
educational policymakers, should attempt to produce quality cultures in HEIs to achieve
accreditation and evaluation from external boards. It is to invite more students to enter
the institutions and excellent graduates for broad employments. Some steps should be
addressed to maintain and improve the content of the educational processes [6]. Among




Susfulnabim_l,r 2021, 13, 4954

4of14

others are restructuring study disciplines and the suitability between activities inside or
outside the classroom. It aims to match future participation in producing students with
good KSC and satisfactory rate of employment [14-16]. Within the system, the educational
processes should be sustainable [18]. Therefore, HEIs should continually examine the
demands of future jobs. In the medical field, the markets have been widely recognized,
such as hospitals and pharmaceutical companies. Moreover, the opportunities achieved
by the graduates to continue their studies should also be considered. Learning from the
reports [6,14,19], the current study proposes two hypotheses,

Hypothesis 4 (H4). Educational processes will positively influence KSC.
Hypothesis 5 (H5). Educational processes will positively influence employability.

2.3. Practical Activities

Various emergences of job demands push people for novel KSC demands [5,6] Grad-
uates” KSC would be enhanced if the correlation between the knowledge they obtain in
HEIs and the KSC they achieved from practical activities could support them in preparing
for a job opportunity [6,20]. When practical activities are the main focus, an essential role
in shaping students’ KSC will be addressed [6,20]. Higher education should be able to
facilitate teachers to integrate lectures and practical activities that aim at designing the
development stimulation of KSC. The demand for specialized competencies and skills
regarding practical activities is now rising, causing the competitiveness in a labor mar-
ket that relates to employability rates [5,21]. Prior studies have reported their effort in
statistically computing the predictive power of practical activities on KSC or/and employ-
ability [5,6,22]. For example, Gora et al. [6] reported the significant relationship between
practical activities and KSC while failed to prove a substantial relationship between practi-
cal activities and employability. Based on the importance of practical activities for HEIs
KSC and employability, two research hypotheses are proposed,

Hypothesis 6 (H6). Practical activities will positively influence KSC.
Hypothesis 7 (H7). Practical activities will positively influence employability.

2.4. Research Activities

Research activities, defined as a learning process for scientific knowledge, need a
critical thinking process. The activities establish means and methods aiming to improve
cognitive skills, perception, creativity, skills, and abilities that could be an important factor
to improve the rate of employability. Lambrechts and Van Petegem [4] informed that re-
search competencies are elaborated in various approaches depending on specific purposes
or disciplines. Higher education should integrate research activities to have an essential
role in the instruction. Similarly, research learning in HEIs classrooms has been perceived
as a necessary approach for an in-depth learning process and an instrumental tool for
competencies-based learning [23,24]. In brief, one of the challenges is the conceptualization
of the research function as part of research activities to improve students’ KSC and employ-
ability in producing quality graduates [23,24]. Regarding the importance of the research
activities, two hypotheses regarding research activities were proposed,

Hypothesis 8 (H8). Research activities will positively influence knowledge, skills, and competencies.

Hypothesis 9 (H9). Research activities will positively influence employability.
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3. Materials and Methods
3.1. Design of the Study

This survey study aims at reporting findings on the strength of quality assurance in
medical education. The study included two primary endogenous constructs, namely (1)
KSC and (2) employability. The proposed model shown in Figure 1 consists of six constructs,
namely educational process, facilities, practical activities, research activities, KSC, and
employability. Nine path lines were proposed for the six constructs; three path lines were
proposed for facilities, hypothesized to significantly predict three constructs (educational
process, practical activities, and research activities). Meanwhile, KSC and employability
were proposed to be predicted by educational process, practical activities, and research
activities (Figure 1). The study implemented a cross-sectional survey design [25-27]. This
design is described as quantitative research procedures, providing a survey administration
to samples or the whole population. Itis to elaborate attitudes, opinions, or behaviors.

3.2, Instrumentation

A survey instrument was implemented to confirm research purposes through an
in-depth analysis of previous literature [28]. There were six constructs with forty-nine indi-
cators, as shown in Table 1. The educational process was proposed with the establishment
of 17 indicators [6,29,30]. Seven indicators for facilities and practical activities, respectively,
were adapted from prior related studies [5,6,20,29]. Besides, research activities (9 indica-
tors), employability (3 indicators), and KSC (6 indicators) were initiated [6,7,14,19,31-34].
The survey instrument is a 5-point Likert scale. We protected the participants’ confiden-
tiality by not adding specific personal information that can harm them, such as names,
emails, and addresses. Before distributing the questionnaire to the participants, we exam-
ined the instrument through discussion with educational policy experts. We invited ten
experts; however, five agreed and discussed the instruments in two focus group discus-
sions. Through these discussions, some indicators were revised, and some others were
removed. The final decision to change and remove the indicators was based on an in-depth
argumentation among the parties, researchers, and experts. The removed indicators were
EP6, EP16, and Fc7. Finally, the instrument’s distribution was conducted with forty-six
indicators remained for the main data collection.

Table 1. Initial constructs, indicators, and sources.

Construct Indicators Sources
Educational processes EP1-EP17 [6,29,30]
Facilities Fel-Fe7 [6,29]
Research activities RAI1-RA9 [14,31-33
Practical activities PA1-PA7 [5,20]
KSC KSC1-KSCé [6,19,34]
Employability E1-E3 [7.19]

3.3. Data Collection and Analysis

As this study explores factors that influence medical education students’ perceived
KSC and employability, we distributed the instrument to two Indonesian medical schools
(Institution A and Institution B). The two universities were selected due to the reason
of feasibility. The sampling was taken based on *G power application [35]. With nine
path arrows, the current study requires more than 108 samples. Due to the Corona Virus
Disease 2019 (COVID-19), the study instrument was made in Google Form and shared
through email and social media. As a result, 1108 responses were gathered; 1086 data were
measurable and included to analyze the study, exceeding the minimum number of samples
required. Three hundred and sixty-four respondents were from Institution B, while 722
were respondents from institution A. Only two hundred and thirty-eight respondents are
males; the other 848 respondents are females. Seventy-seven of the respondents were in the
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first year, 379 respondents in the second year, 275 in the third year, and 355 in the fourth
year or above.

For data analysis, partial least square-structural equation modeling (PLS-SEM) proce-
dures were implemented. In this study, the SmartPLS 3.2 (SmartPLS GMBH, Bénningstedt,
Germany) application was utilized for assessing measurement and structural models. The
data validity and reliability were measured during their computation in the measurement
model. To examine the validity of the data, we reported convergent and discriminant va-
lidity. Convergent validity was reported through average variance extraction (AVE), which
value should be >0.500; discriminant validity was addressed based on the computation
processes of Fornell-Larcker criterion, cross-loading, and the heterotrait-monotrait ratio
(HTMT). Meanwhile, to report the reliability of the data, an internal consistency reliability
process was done. Cronbach’s alpha and composite reliability (CR) were two approaches
for reliability; both values should be bigger than 0.700. For the assessment model, we
reported the significance of the relationship through path coefficient, t-value, and p-value.

4, Results
4.1. Measurement Model

Hair et al. [36] encouraged four assessments of measurement models for PLS-SEM that
include assessing reflective indicator loadings, internal consistency reliability, convergent
validity, and discriminant validity.

4.1.1. Reflective Indicator Loadings

The reflective indicator loadings achieved in SEM should be bigger than 0.700 [36-35].
From the computation, all loadings were higher than 0.700. The highest loading was
achieved by Employability, E2 (0.9186), while the lowest loading referred to Facilitating
condition, Fecl (0.7089). The process of indicators’ dropping (twelve) was conducted to
achieve the acceptable loadings since they had low loadings; (1) educational processes
(EPS, 0.5124; EP9, 0.2134; EP10, 0.4636; EP15, 0.6122; EP17, 0.6881), (2) facilities (Fc2, 0.5622;
Fc3, 0.6114;), (3) research activities (RA6, 0.5432; RAS, 0.6778; RA9, 0.5110), and (3) practical
activities (PA3, 0.5891; PA5, 0.4115). After the deletion process, thirty-four indicators were
included for the next data analysis process (Table 2).

4.1.2. Internal Consistency Reliability (ICR)

ICR was implemented to evaluate the results consistency of results across indicators.
In the current approach, Cronbach’s alpha and composite reliability (CR) were reported.
The values for ICR should be from 0 to 1. Cronbach’s alpha and CR values should be
greater than 0.700 [26,36,39]. Table 2 presents the reports of Cronbach’s alpha and CR.
The Cronbach’s alpha and the CR values for all constructs are sufficient, exceeding the
recommended amount. Employability had a Cronbach’s alpha of 0.8641 and CR of 0.9137,
while knowledge, skills, and competencies had an alpha of 0.9200 and CR of 0.9378.
Moreover, facilities obtained an alpha of 0.7900 and CR of 0.8639. Educational processes
had an alpha of 0.9151 and CR of 0.9291. Practical activities possessed an alpha of 0.9446
and CR of 0.9265. Finally, research activities obtained an alpha of 0.9037 and CR of 0.9269.

4.1.3. Convergent Validity

Convergent validity is described as a topic that is related to construct validity; tests
with the same or similar construct should be highly related [36]. The convergent validity
in this study is reported through the calculation of average variance extracted (AVE). We
applied the SmartPLS 3.2 to calculate the AVE [36]. Through the algorithm, AVE values
should be 0.500 or higher, explaining 50% or more of the variance (Table 2). From the
computation, all constructs obtained AVE values of higher than 0.500 or explaining more
than 50% of the variance. Employability’s AVE value was 0.7874, educational processes’
AVE was 0.5675, facilities” AVE was 0.6144, KSC" AVE was 0.7158, practical activities” AVE
was (.7733, and research activities was 0.6763.




Sustainability 2021, 13, 4954 7of14
Table 2. Reflective indicator loadings, internal consistency reliability, and convergent validity.
Construct Indicator Load Alpha CR AVE
Chances of being hired after completing your studies in the field of your studies (E1) 09116
Employability Chances of being hired after completing your studies in related fields (E2) 0.9186 0.8641 09173 0.7874
Chance to establish your own office (E3) 0.8290
Availability of the teachers to provide students with counseling and consultation (EP13)  0.7455
Practical applicability of the information provided (EP11) 0.7511
Order of the teaching, in a logical sequence (EP12) 0.8134
Interactivity of the teaching (EP1) 0.7695
Edu‘calianal Teacher involvement in guiding students in research (EP14) 0.7829 0.9151 09201 0.5675
processes Teacher’s use of student-centered leaming methods (EP2) 0.7521
Student-teacher partnership (EP3) 0.7522
Resources used by the teacher in the teaching process (EP4) 0.7170
Clear presentation of the assessment (EP5) 0.7360
Knowledge gained during the course (EP7) 0.7083
Equipment of the classrooms (furniture, video projectors, etc.) (Fcl) 0.7089
Equipment of computer science laboratories (modern computers, and, etc.) (Fed) 0.7812
Facilities Existence of appropriate software for study (Fc5) 0.8248 0.7900 08639 0.6144
Wireless Internet access in the university (Fct) 0.8210
Communication skills (K5C1) 0.8192
Knowledge and competencies in the field (KSC2) 0.8871
Knowledge, Teamwork (KSC3) 0.8691 _
i}i‘,i{;?;‘ﬁcies Organizational skills (KSC4) 08e7e | 00200 09378 07158
Analytical and problem-solving (KSC5) 0.8566
Entrepreneurial skills (KSC6) 0.7712
Provision of access to the place of practice (PAT) 0.8424
i Duration of practice (PA2) 0.8808
E{ﬁt',’;ﬁ',, Communication with the practice coordinator (PA4) 0.8981 09265 09446  0.7733
Practice documentation for the final assessment (PAG) 0.9060
How the practice contributes to professional development (PAT) 0.8679
Familiarization with the writing of a scientific research (RA1) 0.7963
The possibility of collaborating with professors in research (RA2) 0.8479
Eft?f?;;]; Interaction in the scientific cfjm.munif}-‘ (RA3) 0.85162 0.9037 097260 06763
The awards offered for published articles (RA4) 0.8128
Development of competitive research activities (RA5) 0.7567
Possibility to earn scholarships when excelling in research (RA7) 0.8691

4.1.4. Discriminant Validity

Discriminant validity is the extent to which a construct is empirically distinct from
other constructs. Three approaches were used in this study to examine the discriminant
validity, namely the Fornell-Larcker criterion, cross-loadings, and HTMT. For the Fornell-
Larcker criterion, a construct’s shared variance should be smaller than others’ AVE [40].
Table 3 shows that the values of each construct’s shared variances are smaller than the con-
struct. For example, the value of practical activities (0.8793) is greater than all of its shared
variances,; educational process (0.6574), and employability (0.5087), facilities (0.5623), and
KSC (0.6991). The discriminant validity was established based on the Fornell-Larcker
criterion. Besides, discriminant validity emerges if an indicator loading on a construct is
greater than its cross-loadings [26,36]. Table 4 performs all indicators’ loadings and their
cross-loadings. The outer loadings (in bold) for every construct were greater than the other
constructs’ loadings. For example, the indicator E1 within the construct of employability
obtained the highest loading of 0.9116 if being compared to its other constructs’ loadings
(e.g., educational processes = (.5381; facilities = 0.3703; knowledge, skills, and compe-
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tencies = (.5858; practical activities = (0.4691; and research activities = 0.5037). Another
example is the loading values of RA 2 in the construct of research activities (0.8479) is
greater than its cross-loading values; RA 2 in educational processes (0.5597), KSC (0.6045),
facilities (0.4457), and employability (0.4333). All cross-loading computation was reported
in detail in Table 4. Discriminant validity will also appear when the HTMT is higher than
0.900. HTMT above 0.900 refers to a lack of discriminant validity [36]. Performed in Table 5,
all HTMTs are below 0.900, significantly differ from 1; therefore, HTMT evaluation was
supporting the discriminant validity. The lowest HTMT emerges on the path between
facilities and employability (0.4275), while the higher HTMT value exists between KSC and
research activities (0.7999). The other HTMT values that resulted from the computation
are employability and educational processes (0.6407), Facilities and educational processes
(0.6581), KSC and educational processes (0.7869). A more detailed elaboration on the HTMT
values shown in Table 5.

Table 3. Fornell-Larcker criterion.

Educational s P Practical Research
Processes Employability Facilities KsC Activities Activities
Educational processes 0.7534
Employability 0.5723 0.8874
Facilities 0.5644 0.3572 0.7838
KsC 0.7239 0.6290 0.4966 0.8460
Practical activities 0.6574 0.5087 0.5623 0.6991 0.8793
Research activities 0.6974 0.5463 0.5504 0.7311 0.7123 0.8224
Table 4. Loading and cross-loading of measures.

Educational e a1una Practical Research

Processes Employability Facilities KSC Activities Activities
El 0.5381 0.9116 0.3703 0.5858 0.4691 0.5037
E2 0.5379 0.9186 0.3001 0.5618 04614 04777
E3 0.4422 0.8290 0.2765 0.5251 0.4223 04734
EP1 0.7455 0.4105 0.4555 0.4907 0.4540 0.4542
EP11 0.7511 0.4993 0.3938 0.5812 0.4989 0.5381
EP12 0.8134 0.4594 0.4002 0.5767 0.4972 0.5409
EP13 0.7695 0.4527 0.3652 0.5396 04744 0.5321
EP14 0.7829 0.4503 0.4262 0.6123 0.5806 0.5999
EP2 0.7521 0.3941 0.4638 0.5220 0.4715 04680
EP3 0.7522 0.3725 0.4581 0.5127 0.4514 0.4759
EP4 0.7170 04276 04314 0.5364 04777 0.5198
EP5 0.7360 0.4303 0.4004 0.5188 0.4973 0.5116
EP7 0.7083 0.4053 0.4592 0.5493 0.5372 0.5990
Fel 0.3406 0.2237 0.7019 0.2969 0.3734 0.3875
Fed 0.4211 0.2692 0.7812 0.3867 0.4290 04227
Fe5 0.4957 0.3180 0.8248 04316 0.4802 04553
Fet 0.4937 0.2996 0.8210 04267 0.4709 0.4564
KsC1 0.6349 0.5178 0.4125 0.8192 0.5870 0.6266
KsC2 0.6519 0.5426 0.4381 0.8871 0.6174 0.6355
KSC3 0.6164 0.5091 0.4061 0.8691 0.5607 0.5936
KSC4 0.5936 0.5463 0.3960 0.8676 0.5784 0.6005
KSC5 0.6186 0.5310 0.3864 0.8566 0.5882 0.6062
KSCa 0.5529 0.5430 0.4783 0.7712 0.6121 0.6438
PA1 0.5571 0.4155 0.5223 0.5720 0.8424 0.6138
PA2 0.5339 0.4129 0.4781 0.5812 0.8808 0.6044
PA4 0.5799 0.4670 0.4958 0.6063 0.8981 0.6314
PAS 0.6067 0.4558 0.5067 0.6340 0.9060 0.6500
PA7 0.6074 0.4808 0.4703 0.6739 0.8679 0.6298
RA1 0.5703 0.3976 0.3997 0.5480 0.5236 0.7963
RA2 0.5856 0.4333 0.4457 0.6045 0.5597 0.8479
RA3 0.6058 0.4658 0.4334 0.6301 0.5838 0.8462
RA4 0.6011 0.4859 0.4410 0.6329 0.5997 0.8128
RAS 0.4883 0.4340 0.4964 0.5363 0.5615 0.7567

RA7 0.5864 0.4709 0.4952 0.6448 0.6741 0.8691
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Table 5. Heterotrait-monotrait ratio for discriminant validity (HTMT < 0.900) [36].
Educational Processes Employability Facilities KSC Practical Activities
Employability 0.6407
Facilities 0.6581 0.4275
KSC 0.7869 0.7054 0.5771
Practical activities 0.7115 0.5673 0.6546 0.7555
Research activities 0.7652 0.6177 0.6499 0.7999 0.7760

4.2, Structural Model
4.2.1. Collinearity

The assessment of the structural model involved the examination of the model's
predictive capabilities. However, before reporting the structural model, the collinearity
value should be noted by reporting the variance inflation factor (VIF) values. Notably,
the sets of predictors were assessed for the collinearity [36]; facilities as a predictor of
educational processes, practical activities, and research. Educational processes, practical
activities, and research activities are the predictors of KSC and employability (Table 6).
VIF values should be lower than 3; the values exceeding three are often regarded as
having multicollinearity problems. From the results of the data analysis, all VIFs are
lower than 3. Facilities as a predictor of the educational process, practical activities, and
research activities obtained a VIF value of 1.000. Educational processes as a predictor of
KSC and employability had a VIF value of 2.168. Practical activities and research activities
as predictors of KSC and employability gained VIF values of 2.260 and 2.499, respectively
(Table 6). Therefore, collinearity is not an issue for the model of this study.

Table 6. Variance inflation factor (VIF < 3) [36].

Educational Processes Employability KSC Practical Activities Research Activities
Educational processes 2.168 2.168
Employability
Facilities 1.000 1.000 1.000
KSC
Practical activities 2.260 2260
Research activities 2.499 2499

4.2.2, Structural Model

For the structural model, the significance of all direct effects or hypotheses was as-
sessed by examining the path coefficients, t-statistics, and p-value. We computed the data
through a bootstrapping procedure with 5000 resamples. The results of the bootstrapping
computation are presented in Table 7 and Figure 2; Table 7 informs the hypotheses, relation-
ship, path, f-value, and p-value, while Figure 2 presents the t-value and loading value of
the path lines within the bootstrapping procedure. The highest t-value was obtained by the
path between facilities and research activities (f = 24.5754), while the lowest value was the
relationship between practical activities and employability (t = 3.0306). All hypotheses pro-
posed in this study were supported. In detail, H1 was reported to be significant influencing
educational processes (p = 0.5644; t = 23.7480; p < 0.001) and practical activities (f = 0.5623;
t = 24.1196; p < 0.001). H3 was also supported where research activities are significantly
predicted by facilities (p = 0.5504; t = 245754; p < 0.001). Similarly, the significant role of
educational processes to KSC (H4) was also reported ( = 0.3380; t = 10.0896; p < 0.001).
Educational processes is also a significant predictor for employability, H5 (p = 0.3303;
t = 8.6647; p < 0.001). The result of PLS-SEM results supports H6 because there is a signif-
icant direct effect of practical activities on KSC ( = 0.2519; t = 6.7039; p < 0.001). H7 is
also supported as employability is significantly predicted by practical activities (B = 0.1351;
t = 3.0306; p < 0.005). Finally, the findings also support hypotheses 8 and 9. Positive
relationships also emerged between research activities and KSC (B = 0.3159; t = 8.5610;
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p < 0.001). Research activities is also informed to be a significant predictor for employability
(B =0.2196; t = 4.9313; p < 0.001).

Table 7. Path, t-value, and p-value.

H Relationships Path () t-Value p-Value
H1 Facilities -> educational processes 0.5644 23.7480 0.0000
H2 Facilities <= practical activities 0.5623 24.1196 0.0000
H3 Facilities -> research activities 0.5504 245754 0.0000
H4 Educational processes -> KSC 0.3380 10.0896 0.0000
H5 Educational processes -> employability 0.3303 8.6647 0.0000
Hé6 Practical activities -> KSC 0.2519 6.7039 0.0000
H7 Practical activities -> employability 0.1351 3.0306 0.0025
H8 Research activities -> KSC 0.3159 8.5610 0.0000
H9 Research activities -> employability 0.2196 49313 0.0000
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Figure 2. The results estimated through PLS-SEM in the SmartPL5 3.3 (n = 1086).

5. Discussion

The current research validates the model that highlights factors predicting students
KSC and employability. The process began with reviewing the literature followed by con-
tent validity with two sessions of discussions with educational experts. Further, assessing
the measurement model in the PLS-SEM was conducted. When first initiated, the scale
of the questionnaire consists of forty-nine indicators. Some indicators were removed in
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the content validity. Forty-six indicators were included in the main data collection and
analysis. Finally, thirty-four indicators were valid and reliable after the measurement
model approach. Similar approaches have been introduced by previous studies conducted
to validate and examine the reliability of scales [6,41]. The process is an effort to elaborate
on the undefined predictors affecting the covariation among the constructs. The valid and
reliable instrument from this study can guide future researchers interested in doing similar
types of study.

To support the primary purposes of the study (hypothesis 4 to hypothesis 9), we
included facilities as a construct to predict educational processes (H1), practical activities
(H2), and research activities (H3). Firstly, an educational process was significantly predicted
by facilities, supporting H1 of the study. This significant relationship should be encouraged
by improving the quality and quantity of adequate infrastructures to improve educational
processes [6]. Facilitating conditions have played a vital role in influencing the teaching
and learning process with technology [42]. Facilities also significantly predict practical
activities. Gora et al. [6] introduced the relationship within a similar context as this study
finding showing that both of them were significantly correlated. The assessment of the
structural model also supported hypothesis 3; research activities were significantly affected
by facilities. In sum, all supporting infrastructures, such as sufficient buildings, technology-
based classrooms, laboratories, and other equipment, are very important for educational
processes as well as practical and research activities.

Hypotheses 4 and 5 refer to the role of educational processes towards Indonesian
medical students’ KSC and employability. For hypothesis 4, the findings inform that the
educational processes significantly predict students” KSC. It encourages the idea that the
KSC for sustainability in Indonesian medical institutions needs to improve pedagogical
and instructional aspects. Specifically, it refers to the quality of the curriculum, educational
activities, and evaluation [6,14]. The educational processes in this study possess a very
significant contribution to support employability; the finding supports hypothesis 5. It
can refer to the quality of educational processes that could improve the rate of acceptance
of medical students in related institutions. Similar findings were reported [6,19] to report
that employability was predicted by the educational processes. Through the results of this
study, it is recommended that Indonesian medical education institutions could improve
their pedagogical and content quality to guarantee employability. In medical education,
students are the educational processes center that challenges appear daily. Students’” ways
of thinking, values, habits, self-concepts, needs, diversity and academic background should
be improved. Proved feedback should be utilized to improve their KSC and employability.

The sixth and seventh hypotheses were also supported. The findings show that the
practical activities significantly predict Indonesian medical students” KSC. The elaboration
encourages the research results published by Gora et al. [6] and Tranca [20]; they informed
that practical activities were related to students’ KSC. In brief, the more practical activities
are conducted, students could achieve KSC better. Practical activities play a significant role
in predicting employability (H6). However, Gora et al. [6] reported that practical activity
was not a significant predictor of employability. Teachers are recommended to foster the
practical abilities of students they teach. It aims at increasing the quality of the graduate
to fulfill the high demand of the labor market. Thus, practical activities should always be
promoted in HEISs [5].

The results of this study also promoted the last two hypotheses (H8 and H9). Research
activities perceived by Indonesian medical students significantly predict their knowledge,
skills, and competencies, supporting the 8th hypothesis. As Webster and Kenney [32]
informed that in the current sodial life condition and technology advancement where
everyone connected to the Internet can instantly access information, the improvement of re-
search knowledge, skills, and competencies is essential. A similar finding exposed a strong
predictive power of research activities towards knowledge, skills, and competencies [6].
The study’s finding also supported HY; research activities significantly predict Indonesian
medical students’ perceptions of employability. The report promotes the previous result [6].
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The recognition of institution demands regarding the attempts to better their institutions
require research experience. Therefore, this factor could have a significant role in the
students’ perception of employability for their future careers in the medical field [43].

6. Conclusions

The valid and reliable scale produced by the results of this study can inform predictors
that affect KSC and employability [44]. The presentation of the scale is important to
enrich literature sources in the context of medical education and quality assurance in
higher education. More important, all hypotheses proposed in this study are confirmed
that would produce theoretical and practical implications. Both KSC and employability
are significantly predicted by educational processes, practical activities, and research
activities. Similarly, facilities are a significant predictor for educational processes, practical
activities, and research activities. From the theoretical perspectives, these findings offer
a conceptual framework that relates to HEIs quality factors. In this study context, the
report informs the validity and reliability data through a comprehensive process from
the survey questionnaire’s initiation to assessing the measurement model using PLS-
SEM. From a practical view, the perspectives of Indonesian medical students are essential
for policymakers to set appropriate regulations toward improving students’ KSC and
employability, highlighting the direct relationships among exogenous and endogenous
variables. The right policies can trigger Indonesian universities to become responsible
for their institution evaluation and accreditation to improve their graduates” KSC and
employability for the labor market. By enhancing the factors affecting the outcomes,
students would benefit from the sustainable policies for their learning environment. For
future studies, the findings can be a set of guidelines for researchers to conduct.

However, some limitations should be considered within this study. Extended samples,
methods, and majors are suggested. Studies in bigger samples regarding quality manage-
ment could be conducted to improve KSC and the labor market's chance. Other methods,
such as observation, experimental studies, and interviews, would also be interesting for
similar tasks. Additionally, more general majors are recommended for future studies, espe-
cially in the HEIs quality management context of developing countries. In other words, the
findings of the current study can be adapted in various contexts of education, namely social
sdence, engineering, humanity, and science). The open-accessed survey instrument can be
adapted by future researchers who are interested in conducting similar topics of research.

Even though academic implications emerged from the results, the current study
is not free from limitations. The quantitative result might not represent an in-depth
understanding of each respondent regarding the topic of the research. A qualitative
procedure would greatly contribute to supporting the findings of the research. Another
limitation is regarding the respondents of the study, who are medical graduates and
students. Thus, it is recommended to conduct studies on other contexts and settings to
possibly report whether the findings differ by nature and period. The current study does
not explore the significant differences based on demographic information, such as gender,
age, sex, and institutions; multiple group analysis (MGA) or MANOVA analysis could
support and complete the study’s findings.
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