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Abstract: This study aims to support developing research
in designing a vocational lesson and learning model for
civil engineering education study program by examining
students’ collaborative skills toward construction drawing
skills as a substantial skill in civil engineering. This study
investigated student performance for proposing collabora-
tive learning approaches to improve student skills as
needed by industry. It is an ex-post-facto study using 130
samples from several vocational high schools in Indonesia
with descriptive statistics and regression for the data ana-
lysis. The results show that the collaborative skill is in a
fair category of 60.00 and the construction drawing skill
is in a good category of 67.49 on a 100 scale. There is a
significant and positive influence of collaborative skill (X)
toward construction drawing skill (Y) with a linear regres-
sion model ¥ = 31.443 + 1.952X. Furthermore, it presented a
correlation coefficient of 0.644, a determination coefficient
(R? of 0.415, and an adjusted R? of 0.410, where it can be
concluded that the collaborative skill variable (X) as a
predictor in the regression model includes the moderate
category, which gives a 41% contribution in explaining
the variants of the construction drawing skill (Y) as the
dependent variable. It needs special attention to the spe-
cific behavioral details of the collaborative skill. The
future work is needed to improve collaborative skills
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1 Introduction

After entering the post-cold war era, Indonesia lacks a
significant external threat, having free access to the
global markets and good internal stability to support its
continuing national development programs [1]. Besides,
the country is facing a transition period to be a knowl-
edge economy, growth of competitiveness, and employee
performance improvement, and there are significant bar-
riers in the preparation of the prospective workforce by
vocational education [2]. Significant obstacles in voca-
tional education development are skills gaps between
the student and the industrial demand [2-4]. In the past
year, unemployment has decreased by 50,000 people, in
line with the Open Unemployment Rate or in Indonesia
Tingkat Pengangguran Terbuka (TPT), which fell to 5.01%
in February 2019. Judging from the education level, TPT
for Vocational High Schools or in Indonesia Sekolah
Menengah Kejuruan (SMK) is still the highest among
other education levels, amounting to 8.63% [5,6]. The
low absorption of vocational school graduates to find jobs
in industries indicates that vocational school graduates
have not met industry demands [4,7]. An initial study
exposed that SMK graduates’ employment rate was 70%
in Daerah Istimewa Yogyakarta (DIY), Indonesia. This rate
is still not enough, considering that the employment per-
centage should be at least 80% [7,8]. The industry still
holds that vocational school graduates are not ready to
work, and they still have to do initial training before doing
their job as new employees. The government’s expectation
for SMK to overcome unemployment is tremendous as the
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SMK’s vital role to be the leading supplier of labor to drive
the nation’s economic growth.

Increasing economic development by giving more
attention to vocational education in producing the poten-
tial human resources is an essential key point for stabi-
lizing and developing the country [9,10]. The 2030 agenda
of the United Nations Sustainable Development Goals (UN
SDGs) is an urgent call for action by all countries, espe-
cially on goal number four in improving the education
quality by ensuring inclusive, equitable quality education
and promoting lifelong learning for everyone [11,12]. An
urgent target of the UN SDGs on goal number four (UN
SDG4) regarding quality education is the target number
three, ensuring equal access for all women and men to
affordable and quality technical, vocational, and tertiary
education, including university [13]. Moreover, UN SDG4
needs to realize the target number four, substantially
increasing youth and adults with relevant skills, including
technical and vocational skills, employment, decent jobs,
and entrepreneurship. Every country obliges to implement
these targets to ensure stable economic development,
foster tolerance between people, and contribute to more
peaceful societies [14]. Therefore, the Indonesian govern-
ment is addressing these challenges through empowering
vocational education and striving to create relevant edu-
cational programs to answer and anticipate the demands
of industrial needs [8]. In recent years, efforts to improve
vocational education quality have been carried out in line
with the presidential instructions to revitalize vocational
education [15]. It is stated in presidential instruction number
9 in 2016 with four focus on revitalization, including revita-
lizing curriculum, educators and education personnel, coop-
eration, and graduates [16—-18].

This study aims to contribute to the vocational edu-
cation revitalization in the curriculum side by develop-
ing a vocational course with a series of initial studies
as a foundation for the formation of learning accord-
ing to stakeholder needs by considering the charac-
teristics of current student skills. To obtain data on
student characteristics, we investigated student skills.
Investigations are carried out directly on students
who are doing internships in the industry. One of the
government learning programs for vocational educa-
tion is the internship program known as Dual System
Education or in Indonesia Pendidikan Sistem Ganda
(PSG) through work experiences in the industry. Students
get their actual practices in the workplaces through
this program [19-21]. This program allows the student
to gain practical knowledge directly in the industrial
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workplace. Besides, this study also investigates the stu-
dents’ skills while they are working and doing job
assignments.

As a part of development research to improve the
student skill in construction drawing by designing a
vocational course and learning model in the civil engi-
neering education study program, this study proposed dis-
covering the contribution of collaborative skills toward
construction drawing skills for developing the vocational
courses lesson and learning model. The study proposes a
collaborative approach for designing a vocational learning
model as an alternative solution to minimize the gap
between industrial needs and current vocational student
skills. A study revealed that students’ collaborative skills
in several vocational schools were not in required level.
Learners do not show accustomed to learning and working
collaboratively and prefer to have individual competition
rather than work with friends in a team to achieve mutual
aims [7]. Also, it is necessary to reinforce collaboration as
one of the twenty-first-century skills besides communica-
tion and critical thinking with a spirit of lifelong learning
[22-25]. Conversely, working together in a team to finish
jobs, advanced assignments, and complicated projects is
an indispensable working method in the actual workplace.
Many of the jobs are a series of interrelated projects that
must be completed collaboratively. This study is essential
for proposing collaborative learning approaches to improve
student skills needed by the industry. In collaborative
learning situations, learners work actively in purposeful
ways. They do not simply take new information or ideas
but design new projects with updated information and
ideas. In the perspective of Islam as the majority religion
in Indonesia, collaboration is encouraged in all aspects of
human life. This Islamic obligation includes teaching and
learning taxonomy, where collaborative skill is one of the
fundamental skills that should be developed throughout
the students’ learning experiences to gain the student
skills in all aspects of learning outcomes [26—28]. Islam
professes that everybody requires a good social relation-
ship to live [29-32]. Muslims believe that God has estab-
lished mutual rights for everyone, and to meet this
requirement, collaboration and respecting mutual rights
are the ideal architectural concepts. They are taught
to keep united and collaborate to strengthen each other
like a strong building structure. Collaborative activities
immerse students in challenging duties or problems.
Instead of being separate observers of problems and solu-
tions, students become immediate practitioners [33]. Per-
forming situations challenge students to practice and
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increase higher-order rationalizing and problem-solving
abilities.

2 Research methods

2.1 Methods

As a part of the research study for identifying student
characteristics in the specific indicator, this study con-
centrates on the statistical analysis, which aims to reveal
the students’ detailed condition on the construction drawing
and collaborative skills. The construction drawing skill is
needed as a professional field of expertise in civil engi-
neering education, and the collaborative skill is needed
as workplace competency to face the actual workplace con-
dition with many dynamic problems. To support the ongo-
ing development study on designing a better lesson and
learning model in a vocational education environment, a
quantitative statistical approach is used with an ex-post-
facto method, which is expected to cover the study’s aim
in collecting authentic vocational students’ performance
data from four different schools in Indonesia without any
training to the research subjects. The assessors assessed
the actual student skill, while the research subjects are
kept in their original condition because of no training.
The assessment was conducted directly, while the stu-
dents had an internship program in the industry to
ensure the research subject’s authentic performance.
It is a scientific study on how a phenomenon influences
a variable that requires theoretically grounded methods
by examining social reality, which confirmed that the
theory and observation are two inseparable things.
While theories are needed to explain the natural and
social phenomenon, observation is necessary for find-
ing a theory [34-36]. We try to uncover the facts that
already exist in each of the variables studied and
observe the phenomena to find problems and offer pos-
sible solutions.

The study results were analyzed using descriptive
statistics and continued with regression as the inferential
statistics. The descriptive analysis is essential to illustrate
the collaborative and construction drawing skills by pre-
senting the means, frequency distributions, and histograms.
It also categorizes the data for further discussion and designs
better learning experiences to support the vocational lesson
and learning model development. Meanwhile, regression
analysis is needed to prove that collaborative skills contri-
bute significantly to professional competence, especially
construction drawing skills, where the improvement of
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collaborative skills is a solution offered by the ongoing
development study as the primary related research.

2.2 Population, sample, and instrument

This study was conducted at several vocational high
schools in three different provinces, Jawa Tengah, DIY,
and Papua. The study population included 204 appren-
ticeship students from four state vocational high schools
in Surakarta, Yogyakarta, Cilacap, and Sorong. This study
used 130 samples by proportional random sampling from
the total population. It randomly used samples from each
vocational school that conducted an industrial internship
program in the same proportion. It employed descriptive
analysis and linear regression to analyze the data and
examine the hypothesis. This study’s dependent variable
is construction drawing skill (Y), i.e., a substantial civil
engineering student skill. In contrast, the independent
variable is the collaborative skill (X), i.e., an essential work-
place competency for adapting to actual working problems
and developing careers. Also, we propose the collaborative
enhancement to be an alternative solution to improve stu-
dent’s skills needed by industry in related ongoing develop-
ment research on designing lesson and learning model for
civil engineering education study program.

For discovering the student characteristics authenti-
cally, the assessment was carried out when the students
were having industrial apprenticeships where student
performance can be seen in real-time while working in
the workplace and finishing assignments given by the
industry. Besides, in industrial working practices, colla-
borative performance could be revealed when the lear-
ners worked in teamwork and socialized with colleagues.
Moreover, to evaluate the student’s skills specifically, this
study developed the assessment instrument by extracting
the existing curriculum with references and discussing with
teachers, lecturers, and involving practicians from the
industry. The industries’ involvement is necessary. As the
vocational school stakeholder, they use vocational school
graduates and systematically identify the skills needed to
carry out assignments in their specific field of expertise,
solve problems, and face the industry’s dynamic challenges
as an actual workplace for the students after graduation. The
developed instrument for assessing student performance is
described through indicators presented in Table 1.

The construction drawing and collaborative skills
indicators presented in Table 1 are used as a reference
in formulating the assessment sheet used to assess the
performance of apprentice students, which refer to the
existing curriculum of 2013 [37-39] as the primary
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Table 1: Student skill assessment indicators

Construction drawing skill indicators

1 Preparing to draw and making work-time-schedule
Implementing the drawing process in the correct
procedure

3 Complying with the rules of technical drawing

4 Mastering the drawing plan and construction detail
drawing

5 Presenting the drawing project

Collaborative skill indicators

1 Being an active problem solver, giving ideas, and likes
discussion

2 Preparing to work with high expectations

3 Willing to work in a team with risks and problems

4 Prioritizing the team choices and expectations

5 Prioritizing collaboration over individual competition

6 Prioritizing team responsibilities and learning
interdependence

7 Believing that peer discussion is also a source of learning

8 Giving the colleagues chance and opportunity

9 Building the spirit of lifelong learning

10 Fostering relationships and respect each other

reference for the vocational curriculum of civil engi-
neering construction drawing course with building con-
struction competency skill. Simultaneously, the student
competency is regarding The Minister of Education and
Culture Regulation Number 22 of 2016 concerning the
education process standard [40], which changed Regulation
Number 65 of 2013. The assessment indicators also refer
to The Indonesian National Work Competency Standards,
wherein Indonesia known as Standar Kompetensi Kerja
Nasional Indonesia (SKKNI) for architecture draughtsman
[41] as the national standard of an architectural drawing
for civil engineering in Indonesia. Simultaneously, this study
proposes collaborative skill enhancement as we believe it
helps students learn better and it is more manageable
than beyond mere content and ideas. The collaborative
mindset promotes a larger educational agenda that encom-
passes several intertwined rationales [33]. The adult learning
principles help facilitate the positive transfer of training and
include learning designed in realistic settings as the concept
of Brown, Collins, and Duguid (1989) [42,43]. Moreover, the
teacher realizes that vocational students are self-directed
learners, have experiences to share, need motivation as an
adult learner, and require project assignment as problem-
centered learning for the learning process related to the pro-
posal of Knowles, Holton III, and Swanson in Cochran and
Brown 2016 and Wang 2009 [44,45].

The assessment sheet contains 39 statement items,
including 29 construction drawing skill items and ten
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collaborative skill items. The 29 items of drawing skill
were subindicator translated from five primary drawing skill
indicators, presented in Table 1. The indicator of preparing
to draw is determining the materials and tools needed and
define work-time-schedule. The indicators of implementing
the drawing process in the correct procedure are setting the
drawing software (layers, folders, plot style settings), ana-
lyzing the drawing plan (drafts/sketches), and implementing
the drawing process. The indicators of complying with the
rules of technical drawing are the applying drawing layout,
drawing the construction line, applying the letters in writing
and symbols, applying drawing title block, drawing the
construction shape, applying the drawing scale with the
applicable rules, drawing symbols of the building materials
according to the applicable rules in building planning,
drawing construction details, and complete the drawing
as requested in the building plan. The indicators of mas-
tering the drawing plan and construction detail drawing
are drawing a floor plan, drawing the building view by
front-right-left-back-top, drawing section, drawing detailed
foundation plan, drawing detailed roof structure, drawing
plumbing and mechanical and electrical plan, drawing
title block, and setting and implementing plotter printing.
Simultaneously, the indicators of presenting the drawing
project are presenting the drawing information verbally
also in writing and explaining the arguments of the draw-
ing concept. Furthermore, the collaborative skill indicators
were expected to describe students’ performance when they
worked and socialized with their working partners in the
industries. The indicators are as follows: being an active
problem solver, preparing to work with high expectations,
working in a team with risks and problems, prioritizing
the team choices, prioritizing collaboration over individual
competition, prioritizing group responsibilities and learning
interdependence, believing peer discussion is a source of
learning, giving the team member opportunity to participate
in the project, building the lifelong learning spirit, and fos-
tering relationships and respect each other.

The research instrument for collecting variable data
was an assessment sheet with rubrics that its validity and
reliability examined before the implementation. It was
tested by the Aiken V content validity test with the raters’
agreement index. Lecturers and industrial practitioners
were included as the raters. The validity assumption of
V > 0.40 is considered valid [46,47]. The formula of V is
presented in equation (1):

__ 28
Cnic-1°
1)
Vior 39 it _ Zsfor 39 items _ 18.44 - 0.88
or 39 items n(c - 1) 74— 1) s
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where raters agreement index = V and s = the score
assigned by each rater minus the lowest score in the
category used (s = r — lo, where r = score assigned by
each rater and lo = the lowest score in the scoring cate-
gory), n = the number of raters, and ¢ = the number of
scores that the rater can choose. The Aiken V examina-
tion result explicated that the content validity is 0.88.
This value is higher than the V index of 0.40. Therefore,
it can be defined that the evaluation instruments remain
valid.

The assessment instrument’s reliability test was per-
formed by the Interclass Correlation Coefficient (ICC) for-
mula with a reliable assumption of more than 0.75 (ICC
value >0.75) [48] (equation (2)).

MS people — MSresidual

MSpeople + (dfpeople X MS;esiqual)

_ 0.26 — 0.006 ~ 0.858,
0.26 + (6 x 0.006)

r =

@)

where ICC coefficients = 7, MSpeopie refer to the mean
square between people, MS,esiquar iS the mean square
within people residual, and dfyepie Tefer to the degree
of freedom within the people. The instrument reliability
test results by the IBM SPSS showed that the ICC relia-
bility coefficient value of 0.858 meets the ICC reliability
coefficient value, i.e., >0.75. Therefore, according to the
assumption, it had met the ICC reliability coefficient
value requirement above 0.75, so the assessment instru-
ment sheet’s interpretation is confirmed as reliable.

2.3 Data analysis

The data analysis techniques used in this study are
descriptive statistics and linear regression analysis. The
descriptive analysis is to disclose the vocational student
skill scores according to predetermined criteria. Then, the
study employed the linear regression analysis to examine
the contribution of collaborative skill (X) as independent
variables toward construction drawing skill (Y) as the
dependent variable. The descriptive statistics explain
the investigation of construction drawing skills and col-
laborative skills in every aspect of indicators. For inter-
preting the result, this study used assessment criteria
divided into four categories [49]. The assessment criteria
are presented in Table 2.

Mi is the ideal mean and SDi is the ideal standard
deviation, where Mi = 1/2 (highest score + lowest score),
with the highest score of 100 and the low score of 25.
While the SDi = 1/6 (highest score + lowest score).
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Table 2: Assessment criteria

Grade value Criteria
More than (Mi + 1.5 SDi) (>81.25) Very good
Mi - (Mi + 1.5 SDi) (62.5-81.25) Good

(Mi — 1.5 SDi) — <Mi (43.75 to <62.5) Fair

Less than (Mi — 1.5 SDi) (<43.75) Poor

This study employed linear regression as the statistical
analysis to determine the equation model for predicting
the dependent variable’s values based on the independent
variable’s level. The linear relationship model between the
X and Y variables in the sample is expressed as equation
(3) [50-52].

Y =a+bX, 3)

where Y = the predictive value of variable Y, X = variable
X, a = constant value, and b = the regression coefficient of
Yon X.

Equation (3) shows Y as the predictive value of Y if it
a specific value of X is known, a is a constant value, and
b is the regression coefficient of Y toward X. Furthermore,
the level of accuracy of a regression line can be calculated
using the size of the adjusted R’ The higher the adjusted
R? value, the stronger the regression model’s ability to
explain actual conditions. In contrast, the smaller the
adjusted R? value, the more incorrect the regression line
represents the observed data [53,54].

Before examining the data by the regression test, the
linear regression test requirements were carried out to
ensure the accuracy of the data analysis results. This
study examines the analysis requirements, including nor-
mality, linearity, autocorrelation, and homoscedasticity.
The first analysis requirement was the normality test. It
was carried out to ensure whether the data are normally
distributed. The normality test was carried out by the
Kolmogorov-Smirnov normality test. The assumption of
the normally distributed data is if the Asymp. Sig. (two
tailed) is more than 0.05 probability, the research data
are declared as normally distributed. In contrast, if the
value of Asymp. Sig. (two tailed) is less than 0.05 prob-
ability, then the research data are not normally distri-
buted [50,51,54,55].

The second analysis requirement was to confirm if
the two variables have a significant linear relationship.
The linearity test was performed by using the ANOVA
output table with two-way assumption. The first is com-
paring the value of Sig. on deviation from linearity with
0.05 probability. Suppose the value of Sig. on deviation
from linearity is more than 0.05 probability, it means that
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there is a significant linear relationship between X and Y
variables. In contrast, if Sig. on deviation from linearity is
less than 0.05 probability, it means that there is no sig-
nificant linear relationship between X and Y variables.
The second way is by comparing the F-count with F-table,
with an assumption of F-count less than the F-table with
0.05 probability, where the F-table was written in the
Critical Value Table of F Distribution, which means that
there is a significant linear relationship between X and Y
variables [50,51,54,55].

This study performed an autocorrelation test as
the third analysis requirement to confirm that the data
are independent, and there is no autocorrelation in the
residue by using the Durbin-Watson test. The assump-
tion is by comparing d (or 4 - d, whichever is closer to
zero) with d; and dy in table of significance points of
dy, and dy: 5% [55]. If d < d,, it concludes that positive
serial correlation is possible, and if d > dy, there is
no serial correlation. (If 4 — d < d;, it concluded that
negative serial correlation is possible, and if 4 — d > dy, there
is no serial correlation). If the d (or 4 d) value lies between d,
and dy, it means the test is inconclusive [50,51,54,55].

The fourth analysis requirement is the heteroscedas-
ticity test, which is carried out to determine whether the
absolute residual variation is the same. If only the hetero-
scedasticity test is not fulfilled, the assessment will no
longer be efficient in small and large samples, and the
coefficient estimation can be assumed less accurate [51].
The analysis used to detect the presence or absence
of heteroscedasticity was the Spearman rank test. The
assumption is if the value of Sig. (two tailed) is more
than 0.05 probability, it means that there is no hetero-
scedasticity. Conversely, if the value of Sig. (two tailed) is
less than 0.05 probability, it means that there is hetero-
scedasticity. Second, the assumption is that Spearman
correlation coefficient arithmetic (rs count) Of less than
Ts table With 0.05 probability in the Critical Value Table
of Spearman Correlation Distribution, which means that
heteroscedasticity does not occur [51,54,55].

The linear regression analysis was implemented in
two ways. The first way is by comparing the value of
Sig. with 0.05 probability (alpha = 0.05). The assumption
is the value of Sig. less than 0.05 probability means the
null hypothesis is rejected, and the alternative hypoth-
esis is accepted. With an interpretation, there is a signifi-
cant and positive effect of collaborative skills toward con-
struction drawing skills; however, if the value of Sig.
is more than 0.05 probability, it means that the null
hypothesis is accepted, and the alternative hypothesis
is rejected, with an interpretation that there is no sig-
nificant positive effect of collaborative skills toward
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construction drawing skills. The second is by comparing
the t-count with the t-table of 0.05 probability (two tailed)
written in the Critical Value Table of the ¢ Distribution [54].
The assumption is that if ¢-count is more than the ¢-table of
0.05 probability (two tailed), then it means that the null
hypothesis is rejected and the alternative hypothesis is
accepted, and there is a significant and positive effect of
collaborative skills toward construction drawing skills. In
contrast, if the t-count is less than the t-table of 0.05 prob-
ability (two tailed), it means that the null hypothesis is
accepted, and the alternative hypothesis is rejected, and
there is no significant positive effect of collaborative skills
toward construction drawing skills [50,51,54,55].

3 Result

3.1 Descriptive statistics and test of
analysis requirements

The assessment sheet consists of 39 statements, including
29 items for the construction drawing skills aspect and ten
items for the collaborative skill aspect. The analysis exam-
ines these two aspects by descriptive statistics and regres-
sion. The analysis result of student construction drawing
skills is 67.49 (good category) for the mean value on a scale
of 100. Conversely, the student collaborative skill is 60.00
for the mean value on a scale of 100. The collaborative skill
results are in a fair category.

The result of students’ skills assessment scores is
shown in Figure 1 and the frequency distribution in
Figure 2.

Before the linear regression examination, the study
conducted the four analysis requirement tests in the

Collaborative Skill

Construction Drawing Skill

56 58 60 6

2 64 66 68 70
Mean

Figure 1: Students’ construction drawing skill and collaborative skill
score.
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Category

Construction Drawing Skill ~e=@es Collaborative Skill

Figure 2: Frequency distribution of construction drawing skill and
collaborative skill score.

beginning. First, a normality test was conducted to discover
the data normality condition by the Kolmogorov—Smirnov
normality test. The normality assumption is that when the
Asymp. Sig. (two-tailed) is more than 0.05 probability,
then the data distribution is normal. On the contrary,
if the value of Asymp. Sig. (two-tailed) is less than
0.05 probability, the data are not normally distributed
[50,53-55]. According to Table 3, the value of Asymp.
Sig. (two-tailed) is 0.093, i.e., more than 0.05, and hence,
it can be concluded that the data distribution is normal.
Thus, the requirements and assumptions for normality in
using the linear regression test have been fulfilled. A
summary of the normality tests is presented in Table 3.
After the normality test, the first analysis require-
ment examination was successfully conducted with an
expected result, and then, the study conducted the
second analysis requirement examination, i.e., the line-
arity test. The result was analyzed using two ways. The
first way is by comparing the significance value with 0.05
probability. If the Sig.’s value of deviation from linearity
is more than 0.05, then there is a significant linear rela-
tionship between the independent (X) and dependent (Y)
variables. In contrast, if Sig.’s value on deviation from
linearity is less than 0.05 probability, it means that there
is no significant linear relationship between X and Y vari-
ables [50,51,55]. The second way is by comparing the
F-count with F-table, with an assumption of F-count
less than the F-table with 0.05 probability, where the
F-table was written in the the Critical Value Table of F

Table 3: The summary of normality test result

Variable Asymp. Sig. (two tailed) Conclusion

X-Y 0.093 Normal

Collaborative skill in construction drawing vocational course

— 761

Table 4: The summary of linearity test

df F Sig. Conclusion

X-Y Deviation from linearity 23 1.193 0.268 Linear

Within group 105

Distribution [54], which means that there is a significant
linear relationship between X and Y variables. The sum-
mary of linearity test data is presented in Table 4.

According to Table 4, the linearity test, Sig.’s value
on deviation from linearity is 0.268, more than 0.05 prob-
ability, which means that there is a significant linear
relationship between collaborative skills (X) and con-
struction drawing skills (Y). Second, the F-count is
1.193, less than the F-table of 1.63. The F-table is taken
by searching from the F value in the Critical Value Table
of F Distribution [54] guided by the df value of deviation
from linearity of 23, df within group of 105, with a prob-
ability of 0.05, the F table is obtained 1.63. It means that
there is a significant linear relationship between X and Y
variables. Thus, the requirements and assumptions for
linearity in using the linear regression test have been
fulfilled.

After finishing the first and second analysis require-
ment tests, this study conducted an autocorrelation test
using the Durbin-Watson test as the third requirement
test to confirm the data independence without autocorre-
lation in the residue. The assumption is by comparing d
(or 4 — d, whichever is closer to zero) with d; and dy in
Table of Significance Points of d; and dy: 5%. If d < di, it
concludes that positive serial correlation is possible, and
if d > dy, there is no serial correlation. (If 4 — d < dy, it is
concluded that the negative serial correlation is possible,
and if 4 — d > dy, there is no serial correlation.) If the d (or
4 d) value lies between d; and dy, it means that the test is
inconclusive [50,51,54]. The summary of the data auto-
correlation test is presented in Table 5.

From Table 5, where critical values for probability
level a is 0.05, d is Durbin—-Watson value, which is repre-
sented as d;, and dy, where L is lower and U is upper, and
these are given for various numbers of observations n and
k as the number of predictor variables [55]. According to
the autocorrelation test, the value of d is 2.0007, which is
more than dy of 1.726, which means that there is no serial
correlation. Then, 4 — d is 1.993, which is more than dy of
1.726, which means that there is no serial correlation. So
it can be concluded that the data are independent, and
there is no autocorrelation in the residue. Thus, the
requirements and assumptions for no autocorrelation in
using the linear regression test have been fulfilled. After
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Table 5: The summary of autocorrelation test

Durbin-Watson test (d) 4-d d, dy k, n Conclusion
X-Y 2.0007 1.993 1.692 1.726 1, 130 No autocorrelation

the first, second, and third analysis requirement tests
were successfully implemented, the next activity was car-
rying out the fourth analysis requirement test, the hetero-
scedasticity test, which was conducted to determine whether
the absolute residual variation is the same.

If heteroscedasticity is not fulfilled, the assessment
will no longer be efficient in both small and large sam-
ples, and the coefficient estimation can be said to be less
accurate [51]. The Spearman rank test was used to detect
the presence or absence of heteroscedasticity. If the value
of Sig. (two tailed) is more than 0.05 probability, then
there is no heteroscedasticity. In contrast, if the value
of Sig. (two tailed) is less than 0.05 probability, then
there is heteroscedasticity. Second, if the Spearman cor-
relation coefficient arithmetic (rg count) is less than rg tap1e
with 0.05 probability written in the Critical Value Table of
Spearman Correlation Distribution, then heteroscedasti-
city does not occur [51,53-55]. A summary of the hetero-
scedasticity test is presented in Table 6.

According to Table 6, the heteroscedasticity test showed
that the value of Sig. (two tailed) is 0.149, which is more
than 0.05 probability, which means that there is no hetero-
scedasticity. While 7 count = 0.127, which is less than
Is wable Values of 0.197, and this means that there is no
heteroscedasticity. 7 (aple is Obtained by looking at 7 apie
with 0.05 probability and df 128 in the Critical Value Table
of Spearman Correlation Distribution [54], and it can be
concluded that there is no heteroscedasticity. Thus, the
analysis requirements and assumptions to use the linear
regression of no heteroscedasticity have been fulfilled.

3.2 Data analysis result

The aim of this study is to provide accurate information
about the characteristics of vocational students. The phe-
nomena that occur in the research variables are analyzed
to find the cause and effect of the problem to formulate

Table 6: The Summary of heteroscedasticity test

proposals for the right solution to solve the problem.
After completing the analysis requirement tests, the next
step was to test the hypothesis using the regression ana-
lysis. Data analysis was aimed to examine the contribu-
tion of the independent variables of collaboration skill
(X) toward the construction drawing skill (Y) as the
dependent variable.

The regression analysis was employed in two ways.
First, the value of Sig. is compared with 0.05 probability.
If the value of Sig. is less than 0.05 probability, then it
means that the null hypothesis is rejected, and the alter-
native hypothesis is accepted. Then, there is a significant
and positive influence of collaborative skills toward con-
struction drawing skills. On the contrary, if the value of
Sig. is more than 0.05 probability, then it means the null
hypothesis is accepted, and the alternative hypothesis
is rejected, so it can be interpreted that there is no sig-
nificant positive influence of collaborative skills toward
construction drawing skills. The second way is by com-
paring the t-count with the t-table of 0.05 probability
(two tailed) written in the Critical Value Table of the
t Distribution [54]. If t-count is more than the t-table of
0.05 probability (two tailed), then the null hypothesis is
rejected and the alternative hypothesis is accepted, and
there is a significant and positive influence of collabora-
tive skills toward construction drawing skills. In contrast,
if the t-count is less than the t-table of 0.05 probability
(two tailed), the null hypothesis is accepted, and the
alternative hypothesis is rejected. The interpretation is
that there is no significant positive influence on collabora-
tive skills toward construction drawing skills [50,51,54,55].
The linear regression analysis result between the X and Y
variables is presented in Table 7.

According to Table 7, the summary of regression
analysis displays several analysis results, including the
existing variables, the value of R, R? adjusted R?, t-count,
df, t-table, and Sig.’s value. This table explains that the
correlation coefficient of collaborative skills (X) is r =
0.644 with a positive value from the analysis results.

Spearman’s rho Sig. (two tailed)

Correlation coefficient (rs count)

df I's table With 0.05 probability  Conclusion

Collaborative skill ~ 0.149 0.127

128 0.197 No heteroscedasticity
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Table 7: Summary of regression analysis
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R R? Adjusted R?

t-count df t-table Sig.

0.644 0.415 0.41

9.524 128 1.96 0.000

While Sig. ’s value = 0.000, less than 0.05 probability, it
means that the null hypothesis is rejected and the alter-
native hypothesis is accepted. Thus, it can be interpreted
that there is a significant and positive influence of colla-
borative skill toward construction drawing skill.

Furthermore, t-count of 9.524 is more than t-table of
1.96, where t-table obtained by searching from the t-table
value in the Critical Value Table of ¢ Distribution [54] with
guided from the df value of 128 with 0.05 probability. The
t-table is obtained 1.96, which means the null hypothesis
is rejected and the alternative hypothesis is accepted. The
interpretation is that there is a significant and positive
influence of collaborative skills (X) toward construction
drawing skills (Y). The coefficient of determination or the
contribution (R?) of collaborative skill variables (X) on the
construction drawing skill variable (Y) is 41.50% (0.415).
According to the regression analysis results, the interpre-
tation is that collaborative skills (X) contribute 41.50% to
the construction drawing skill (Y).

The coefficient of determination (R?) value varies
from zero to one. It means that the higher R* value indi-
cates that the dependent variable (Y) variance can be
explained by the independent variable (X) and vice versa.
However, the higher R? value does not automatically
describe the relationship between variables in the model,
and primarily whenever other independent variables
were added, the more independent variables were used
and the more “noise” seen in the model. Therefore, to
determine the predictor’s contribution to the regression
model, this study used the adjusted R? where the value
is not biased toward the number of predictors in the
model. According to Duncan et al., in the linear regres-
sion model categorized by adjusted R* values, 0.70 is
strong, 0.45 is moderate, and 0.25 is weak [53,54]. The
greater the adjusted R” value, the better the predictor
model explains the dependent variable’s variance. Based

Table 8: Summary of regression analysis coefficients

on the regression analysis, the adjusted R? value is 0.410.
Therefore, it can be concluded that the regression model
category is moderate, which means the collaborative skill
as a predictor model can explain variants of construction
drawing skill variable in the moderate category.

Based on the regression analysis results shown in
Table 8, the constant value is 31.443 and the regression
coefficient of Y on X is 1.952. In line with equation (3),
the regression equation for the linear regression model
becomes ¥ = 31443 + 1.952X. Furthermore, Table 8 clearly
shows a significant and positive effect of collaborative skills
(X) toward construction drawing skills (Y), which is proven by
the results of Sig.’s value of 0.000, less than 0.05 probability,
which means that there is a significant and positive effect of
collaborative skills (X) toward construction drawing skills (Y).
Then, the t-count is 9.524, more than the t-table of 1.96, which
means that there is a significant and positive effect of colla-
borative skills toward construction drawing skills. Further-
more, the correlation coefficient is 0.644, the coefficient of
determination (R? of collaborative skill variables (X) on
the construction drawing skill variable (Y) is 0.415, and the
adjusted R? of 0.41. Hence, it can be concluded that the
collaborative skill variable (X) as a predictor in the regres-
sion model includes the moderate category [53], which gives
a 41% contribution in explaining the variants of the con-
struction drawing skill (Y) as the dependent variable.

4 Discussion

4.1 Summary of principal findings

The study has carried out a series of analyses, including
descriptive and inferential statistics with regression

Model Un standardized coefficients Standardized coefficients t Sig.
b Std. error Beta

1

(constant) 31.443 5.042 0.644 6.236 0.000

Collaborative skill 1.952 0.205 9.524 0.000
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analysis. Besides confirming the analysis requirements
for regression by conducting several analysis require-
ment tests, this study also ensures the instrument feasi-
bility by the validity and reliability test using Aiken V and
Interclass Correlation Coefficient (ICC) for the instrument
employed. From the descriptive statistics result, the study
tried to show the investigation’s critical finding as valued
information is needed to enhance the learning outcomes
in a vocational environment. A fundamental finding of
the descriptive analysis is presented in Table 9, the
lowest students’ collaborative skills in three indicators.
These indicators were the lowest among the all achieved
scores that need further concerns. The first was prioritizing
collaboration over individual competition, the second was
prioritizing team responsibilities and learning interdepen-
dence, and the third was prioritizing the team choices and
expectations.

Having implemented the descriptive analyses, exam-
ined the regression analysis requirements, and finished
the linear regression analysis, then this study obtained
the results and unveiled the hypothesis. The regression
analysis test has given a value of Sig. = 0.000, less than
0.05 probability, and hence, the null hypothesis is rejected
and the alternative hypothesis is accepted. So, there is
a significant and positive influence of collaborative skill
(X) toward construction drawing skill (Y). Moreover, the
t-count = 9.524 is more than ¢-table = 1.96 (from the Critical
Value Table of ¢ Distribution [54] with referred the df = 128
of 0.05 probability). So, the null hypothesis is rejected, and
the alternative hypothesis is accepted. It can be concluded
that there is a significant and positive influence of colla-
borative skill (X) toward construction drawing skill (Y).

Furthermore, the analysis has presented a linear
regression model ¥ = 31.443 + 1.952X. It also exhibited a
correlation coefficient of 0.644, a determination coeffi-
cient (R? of 0.415, and an adjusted R* of 0.410, which
means that the independent variable collaborative skill
(X) can explain the variants of the dependent variable,
construction drawing skill (Y) with 41% contribution.

According to Duncan et al., the linear regression
model is categorized by adjusted R? values, where 0.70
is strong, 0.45 is moderate, and 0.25 is weak [53]. In com-
parison, the collaborative skill adjusted R? value includes
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the moderate category. It reinforces us in our efforts to
develop students’ collaborative mindset, whereby devel-
oping this collaborative mindset, students realize and
have strong motivation to improve their collaborative
skills. In line with Weinstein and Hume, every student
plays an integral role in his individual learning experi-
ence to achieve learning goals [56,57]. Therefore, this
study tries to make students aware of collaborative skills
for their better future education. The learners’ awareness
of their learning success and collaborative enhancement
will increase the construction drawing skill. Statistically,
the study has given the linear regression model with 41%
contribution of collaborative skills toward construction
drawing skill. The collaborative skill potential contribu-
tion in enhancing the learning outcome was also studied
by Murphy and Alexander, where the collaborative learner
tends to enjoy working in a group or teamwork cooperative
learning to achieve a specific goal of learning together [58].
Besides, collaborative learners often minimize the learning
problem and often break down tasks into specific roles
assigned to members of the group [56]. Therefore, it gives
a better advantage to vocational education when the stu-
dents learn in the class, workshop, and workplace as indus-
trial apprenticeships. Furthermore, collaborative skills are
also indispensable skills in the world of work, and the
industry’s need for collaborative skills is an absolute neces-
sity. According to Jerald and Laux et al., employers’ expec-
tations for employees in the workplace are adapting
to change, using critical thinking skills, and collaborating
professionally [59]. Collaborative work is more productive
because many works are becoming too heterogeneous for
one person to achieve ultimately [60]. The industry is the
center of productions, a gathering place for work in teams
produces many products, goods, or services that are
impossible to work individually but collaboratively.

4.2 Unique phenomenon of collaborative
skills in Indonesia

The frequency distribution of collaborative skill and con-
struction drawing skill scores illustrated in Figure 2

Table 9: Summary of three lowest collaborative skill indicators from descriptive analysis result

Indicator number Collaborative skill indicators Mean Category

5 Prioritizing collaboration over individual competition 54.42 Fair
Prioritizing team responsibilities and learning interdependence 55.77 Fair

4 Prioritizing the team choices and expectations 56.15 Fair
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shows that 65 students obtained the fair category of col-
laborative skill, 43 students obtained the good category,
eight students obtained the very good category, and
14 obtained the poor category. The regression analysis
reveals that the collaborative skill (X) has a significant
and positive influence on construction drawing skill (Y),
with a 41% contribution. According to the analysis and
discussion, it is possible to improve the contribution by
giving special attention to the students’ specific beha-
vioral details related to the collaborative skill indicators
and managing students’ collaborative mindset. The resulting
statistical figures should be discussed in detail by tracing
each indicator of the skills studied. Also, the collaborative
skill indicator items have specific behavioral details that
need to be explicitly observed.

In case of collaborative skill indicator items, there
are details of specific skills and behaviors that need to
be observed rigorously. From the fundamental finding
described in Table 9, it is clear that the lowest score needs
further follow up. The first lowest score of prioritizing
collaboration over individual competition plays a vital
role in collaborative skills, where a collaborative student
is supposed to be a collaborative minded, not an indivi-
dualist one. In this case, the study has shown the vital
indicator of prioritizing collaboration over the individual
competition to be the lowest one. Therefore, the future
work will be specially designed to encourage students to
gain this low indicator score. At the same time, the dif-
ferent conditions of each student are also needed to be
considered seriously. It is in line with the different school
conditions and the area where the school is located. The
personal conditions of the students and their families are
also vary. The customs and the culture of each area have
different conditions and characteristics. These differences
could lead to different habits, motivations, and beha-
viors, thus making the characteristics skills different.
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From the analysis discoveries, each research zone
presented different data of students’ collaborative skills.
As described in Table 10, each research zone gives dif-
ferent data. The lowest score between each zone is different
from one another. For example, the first lowest score of
Yogyakarta is prioritizing team responsibilities and learning
interdependence. While in Surakarta, the first lowest score
is prioritizing the team choices and expectations. On the
other hand, in Cilacap and Sorong, there is a typical condi-
tion in the first lowest score of prioritizing collaboration
over individual competition, even though the second and
third positions are different in the indicators.

Indonesia has extreme cultural diversity, where there
are many tribes/ethnic groups, religions, and beliefs in its
territory. Each tribe has its original language and culture.
Indonesia is an island country with approximately 9 mil-
lion km?, located between two oceans and two continents
with 17,500 islands with a coastline of about 95,181 km
[61]. Every island in Indonesia has its original tribe.
Islands like Kalimantan and Papua have tens or even
hundreds of tribes who live there.

This high social heterogeneity requires different and
more rigorous treatments than other countries with more
homogeneous conditions. For example, Japan has low
heterogeneity. Japanese society tends to be relatively
homogeneous, and society’s character that obeys the
rules causes this condition to be well preserved. This
condition generally provides excellent opportunities for
students in Japan to have high collaborative skills easily.
Students in Japan are educated from an early age with
an educational pattern that prioritizes togetherness and
does not overly emphasize individual competition. This
Japanese culture of togetherness provides support for
students to learn together in achieving community goals.
In Japan, the government delivers the holistic education
system effectively. Teachers are skilled and take good

Table 10: Lowest collaborative skill indicators for each zone from descriptive analysis result

Indicator number Collaborative skill indicators

Research zone

A ONUVVOANN VP, U DNUON

Prioritizing team responsibilities and learning interdependence
Prioritizing collaboration over individual competition
Prioritizing the team choices and expectations

Prioritizing the team choices and expectations

Prioritizing collaboration over individual competition

Being an active problem solver, giving ideas, and likes discussion
Prioritizing collaboration over individual competition

Believing that peer discussion is also a source of learning
Prioritizing team responsibilities and learning interdependence
Prioritizing collaboration over individual competition
Prioritizing team responsibilities and learning interdependence
Prioritizing the team choices and expectations

Yogyakarta (DIY)

Surakarta (Central Java)

Cilacap (Central Java)

Sorong (Papua)
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care of all the students, where students participate and
learn collaboratively, parents contribute extra learning
after school, and there are learning support by commu-
nities. Thus, all parts of the educational system working
together cohesively [62].

Table 11 speaks about the OECD Programme for Inter-
national Student Assessment (PISA) 2015 [63]. Across
OECD countries, 8% of students are top performers in
collaborative problem solving, meaning that they can
maintain an awareness of group dynamics, ensure team
members act following their agreed-upon roles, and resolve
disagreements and conflicts while identifying efficient path-
ways and monitoring progress toward a solution. Students
in Japan were the second higher in collaborative problem
solving than students in all other countries, after students in
Singapore as the first position. Students in the United States
were at the 13th and those in Thailand were at the 44th
position, while students in Indonesia were still not included
in the assessment.

In the United States, collaborative lesson research
focused on implementing the new learning standards
piloted at 15 urban schools improved teaching and
learning within the team and improved teaching and
learning more broadly [64]. The study by Ku et al. in
the United States shows that the learners believe that
working in a group improves the quality of work because
each step of the learning process is verified and corrected
by group members, and the learners were able to discuss
and understand each other perspective of the reading
materials and what is needed to complete the assignment
[65]. So far, there is no much data on Indonesian stu-
dents’ collaborative assessments carried out internation-
ally by independent institutions, which can be a definite
reference. Therefore, this study is expected to become an
authentic reference for designing a vocational lesson and
learning strategy following students’ actual condition.

Table 11: Summary of students’ collaborative problem-solving
program for international student assessment (PISA)

Rank Country Students’ collaborative problem

solving (mean score)

All students Boys Girls
2 Japan (East Asia) 552 539 565
13 United States 520 507 533
44 Thailand 436 416 451

(Southeast Asia)
— Indonesia — - —
(Southeast Asia)

Source: OECD, PISA 2015 [63].
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4.3 Students’ skill achievement
characteristics

It is necessary to observe the students’ behaviors. Learners
automatically form their skills by implementing the learning
experiences they had in the class and interacting with the
peers in a dynamic environment. The observation began
by analyzing the descriptive statistics from the students’
performance related to the collaborative skill and construc-
tion drawing skill. The frequency distribution analysis of
the mean score of the collaborative skill and construction
drawing skill that refers to the assessment criteria in Table 2
can be grouped into four criteria conditions as shown in
Figure 3.

According to Figure 3, students’ characteristics related
to the collaborative skill and construction drawing skill
could be observed by comparing each students’ skill char-
acteristics in the four-level category as follows:

(1) The student with poor/fair collaborative skill — good/
very good construction drawing skill.

(2) The student with good/very good collaborative skill —
poor/fair construction drawing skill.

(3) The student with poor/fair collaborative skill - poor/
fair construction drawing skill.

(4) The student with good/very good collaborative skill —
good/very good construction drawing skill.

Figure 3 shows that there are 41 students with poor/
fair collaborative skill - good/very good construction

= Poor/Fair Collaborative Skill-Good/Very Good
Construction Drawing Skill (41 students)

m Good/Very Good Collaborative Skill-Poor/Fair
Construction Drawing Skill (8 students)

= Poor/Fair Collaborative Skill-Poor/Fair Construction
Drawing Skill (33 students)

= Good/Very Good Collaborative Skill-Good/Very
Good Construction Drawing Skill (48 students)

Figure 3: Students’ skill characteristics related to the level of
collaborative skill and construction drawing skill criteria.
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drawing skill, eight students with good/very good colla-
borative skill — poor/fair construction drawing skill, 33
students with poor/fair collaborative skill — poor/fair con-
struction drawing skill, and 48 students with good/very
good collaborative skill — good/very good construction
drawing skill. Figure 3 shows that more than one-third of
students got a non-linear score. There are 49 students from
the total samples of 130, including 41 students with poor/fair
collaborative skills scores, on the other hand, getting good/
very good construction drawing skills scores, and eight stu-
dents with good/very good collaborative skills and at the
same time getting poor/fair construction drawing skills.

It seems like a paradox for the hypothesis, which
claimed a significant and positive influence of colla-
borative skill (X) toward construction drawing skill (Y).
However, it is a fact that the regression analysis test
has given a value of Sig. = 0.000, less than 0.05 prob-
ability, which means the null hypothesis is rejected, and
the alternative hypothesis is accepted. Moreover, the
t-count = 9.524, which is more than t-table = 1.96 (from
the Critical Value Table of ¢ Distribution [54] with referred
the df = 128 of 0.05 probability). So, it is emphasized that the
null hypothesis is rejected, and the alternative hypothesis
is accepted. It can be concluded that there is a significant
and positive influence of collaborative skill (X) toward con-
struction drawing skill (Y). Conversely, the analysis has
presented the adjusted R’ of 0.410, which means that col-
laborative skill (X) contributes 41% to explain the depen-
dent variable’s variants, construction drawing skill (Y).
According to Duncan et al., it is in a moderate category. It
is also a fact that there are 48 students with a linear score
result, good/very good collaborative skill - good/very good
construction drawing skill, and 33 students with poor/fair
collaborative skill - poor/fair construction drawing skill.

Hence, the students’ skill condition is still good,
where the collaborative skill (X) as a predictor contributes
in a moderate category. There is a possibility to increase the
skills systematically by designing a lesson and learning
strategy following the students’ characteristics.

4.4 Students’ skill characteristics review

The research shows that almost one-third of the students
have a high construction drawing skill score, but on the
contrary, their collaborative skill is lower than their con-
struction drawing skill score. Besides, there are 6% of
the sample, eight students with a high collaborative
skill score, and at the same time, they have a low con-
struction drawing skill. These conditions practically need
to be concerned and given special attention to reveal
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the phenomenon, propose solutions, and provide special
training to get better learning outcomes for the students
and a feasible lesson and learning model for the researcher
to be designed. From an interview with the head of the
vocational civil engineering education study program in
Surakarta, some students were accustomed to have inde-
pendent education, face various problems without others’
help, do all tasks individually, have self-responsibility,
and live in an individualist family.

In line with the study by Popov et al., with the
research of perceptions and experiences of university stu-
dents in culturally diversified, students from an individu-
alist cultural background resulted in a more negative
perception of collaborative learning and students from
an individualist cultural background achieved better
learning outcomes than did students with a collaborative
background, regardless of group composition [66]. These
findings suggest that cultural background adds a vital
dimension to collaborative learning, which requires edu-
cators and instructional designers to compose the learning
environments to be responsive to the intercultural context.
While Montgomery and Groat also align it with the com-
parative analysis research of the relationship between
learning styles and student performance, where competi-
tive learners often see all students in the class as working
toward the same goal of learning. However, competitive
learners want to become the first in achieving that goal
more outstandingly than their peers [56,67]. This kind of
education is usually meet in many families in Indonesia.
According to an interview in a group discussion with 13
vocational teachers and lecturers, many parents encou-
rage their children to get high grades at school, and
even they prefer their children to be considered the
smartest student in the class. They assume that class is
the stage of the championship. On the contrary, some stu-
dents who live with a collaborative family are accustomed
to cooperating, helping each other, and caring for the
environment. While the result of descriptive analysis of stu-
dents’ skill achievement characteristics in Figure 3 shows
the following percentage of the students achievement:

(1) 31.54% students with low collaborative skill and high
construction drawing skill.

(2) 6.15% students with high collaborative skill and low
construction drawing skill.

(3) 25.38% students with low collaborative skill and low
construction drawing skill.

(4) 36.92% students with high collaborative skill and
high construction drawing skill.

From those four characteristics, it can be classified
into two groups:
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(1) Linear score group, which can be interpreted as the
collaborative group, 25.38 and 36.92% = 62.31%.

(2) Non-linear score group, which can be interpreted as
the non-collaborative group, 31.54 and 6.15% = 37.69%.

The aforementioned classification shows a more con-
siderable percentage of students in the collaborative
group than the noncollaborative group, 62.31:37.69%. It
is indicated that most of the student accepts the collaborative
approach, and while at the regression result, it stated that
there is a significant and positive contribution of collabora-
tive skill toward construction drawing skill. Furthermore,
regarding the research finding, the designing lesson and
learning model will consider observing the students’ percep-
tion and satisfaction with the proposed collaborative lesson
and learning model to adapt the student needs, primarily to
accommodate the students’ demand from the noncollabora-
tive group. Besides, innovative learning strategies and media
will give relevant support to student’s needs based on their
learning interests [68—71].

The adaptation for the noncollaborative group is
expected to be a friendly solution for heterogeneous
students in Indonesia. Islam, the majority religion in
Indonesia, encourages collaboration with teamwork,
democracy, and leadership in all aspects of life. The con-
cept of shura, a part of Islamic teaching, is considered a
significant attribute for successful leadership and man-
agerial in a collaborative teamwork [28,72-74]. Moreover,
the collaborative mindset belief that one person’s success
depends on the group’s success referred to a collaborative
setting as a positive interdependence [75,76]. Empowering
students through developing a collaborative mindset is the
right alternative solution. It is recommended to prepare a
lesson and learning strategy following the students’ char-
acteristics to improve collaborative skills that emphasize
prioritizing collaboration between peers and learning
interdependence, strengthening, and developing the stu-
dents’ collaborative mindset to optimize the collaborative
skills to gain essential civil engineering competencies,
especially construction drawing skills.

5 Conclusion and future work

After obtaining the results and discussion, the null
hypothesis (Hy) is rejected, and the alternative hypoth-
esis (H,) is accepted. There is a significant and positive
influence of collaborative skill (X) toward construction
drawing skill (Y). Besides, the analysis has presented a
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linear regression model Y = 31.443 + 1.952X. It also exhib-
ited a correlation coefficient of 0.644, a coefficient
of determination (R? of 0.415, and an adjusted R* of
0.410, where it can be concluded that the collaborative
skill variable (X) as a predictor in the regression model
includes the moderate category, which gives a 41% con-
tribution in explaining the variants of the construction
drawing skill (Y) as the dependent variable. The descrip-
tive analysis results showed the collaborative skill is in a
fair category of 60.00, and the construction drawing skill
is in a good category of 67.49 on a 100 scale.

Conversely, however, the collaborative skill (X) has
a significant and positive influence on construction
drawing skill (Y), with a 41% contribution. According to
the discussion, it is possible to be improved by giving
special attention to the students’ specific behavioral
details related to the collaborative skill indicators and
managing students’ collaborative mindset.

Students’ various customs and cultures offer different
characteristics, which lead to different motivations, habits,
and behaviors, thus making different collaborative mind-
sets that build different collaborative skills and construc-
tion drawing skills.

Indonesia has an extraordinary cultural diversity
with various social heterogeneity that requires different
trainings to develop a better collaborative mindset.
Regarding the research finding of students’ skill achieve-
ment characteristics, the designing lesson and learning
model will consider observing the students’ perception
and satisfaction of the proposed collaborative lesson
and learning model to accommodate the noncollabora-
tive students’ demand.

The future work is preparing a lesson and learning
model to improve the collaborative mindset that empha-
sizes prioritizing collaboration between peers and learning
interdependence.

The lesson and learning model will be designed to
strengthen and develop the students’ collaborative mindset
to optimize collaborative skills and gain construction
drawing skills. Besides increasing the construction drawing
skills, collaborative skill is also indispensable for survival
and work properly in the industry.
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