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ABSTRACT

This study aims to analyze the effectiveness of the learning model and collaboration skills on the psychomotor domain
achievement. This research is a quasi-experimental study with 68 students using the experimental group (PjBL) and
the control group (DI) as the samples. The method used in the data analysis is the two-way Anova. The results indicate
that there are (1) differences in psychomotor domain achievement between students who use PjBL compared to DlI;
(2) differences in psychomotor domain achievement between students with high collaboration skills and low
collaboration skills; and (3) the interaction between learning models and collaboration skills in the psychomotor
domain achievement.

Keywords: Project-based learning, Direct instruction, Collaboration skills, Psychomotor domain
achievement.

1. INTRODUCTION

Education is one of the human efforts to grow the
potential possessed both in terms of physical, spiritual,
and values in social life. In line with this, Law Number e iy Aty and Adptaly
20 of 2003 also explains that education is a conscious and
planned effort that aims to develop every potential )
possessed by students [1]. However, the fact is that the
quality of education in Indonesia is still far behind some
countries in Southeast Asia. The Education For All

(EFA) index shows that education in Indonesia decreases

every year, even in 2015 Indonesia was ranked 57 out of

115 countries [2]. According to this data, we should Figure 1 The seven survival skills.

make the concrete efforts to support the massive quality . . . . L
improvement of education in Indonesia. In this industrial revolution 4.0 era, disruption is a

keyword that needs to be watched out for. This keyword
implies that the main purpose of education is to prepare
human resources who can think, behave, and act
creatively to deal with unexpected changes [3]. In line
with this, Wagner (2008) explains that to enter the
industrial revolution 4.0 era in the 21st century, ideally
seven survival skills must be provided to students (Figure
1).
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The figure above shows the importance of survival
skills for graduates of Vocational High Schools (VHS)
[5]. Therefore, various efforts must be made by schools
in order to produce the students that have the required
skills and are ready to compete in the industry. Generally,
the failure of the learning process is caused by the
implementation of the learning model that does not match
with the learning competence’s characteristics. Most of
teachers still use the direct instruction model (DI) so the
teacher is more active during the learning process.
Rusyadi & Irhasyuarna (2018) explained that DI model
requires the teachers to deliver learning materials in a
structured way step by step. In line with this statement,
Liem & Martin (2019) stated that DI has a positive and
consistent impact when it is used to develop the students'
basic skills. Therefore, in practicum competencies,
teachers must be innovated to use learning models that
can improve psychomotor domain achievement [8].

There are several learning models offered in the 21st
Century era. Pacific Policy Research Center (2010)
recommends several 21st-century learning models such
as, project-based learning model (PjBL). PjBL is one of
the innovative learning models that are currently used to
be developed in various universities in Indonesia. The
PjBL model is interesting because this model has a
student-centered character. During the learning process,
students must actively learn to improve their competence
[10][11]. Thus, each student is expected to construct their
own psychomotor competence in order to create the
meaningful learning [12], compared with Direct
Instruction Model [13].

Meaningful learning will have a positive impact
towards students skills® development. In this case, four
skills are needed to be developed in the 21st-century era
or better known as 4C's. One of these skills is
collaboration skills. It should be noted that the PjBL
model and collaboration skills have a close relationship
between the concept of learning in school and real life
[14]. This is certainly one of the main points and a plus
for schools that use the model and develop these skills.
According to the background description and relevant
research results, the researcher is motivated to conduct
similar research with the aim of analyzing the
effectiveness of PjBL and collaboration skills on
psychomotor domain achievement. Besides, the
researchers are also interested to investigate whether
there is an interaction between the learning model and
collaboration skills in the psychomotor domain
achievement.

2. METHODS

This quasi-experimental research combined with a
quantitative approach was carried out with the aim of
analyzing the effectiveness of Project-Based learning
(PjBL) on the competence of Lathe Machining
Engineering (LME) at VHS Maskumambang 1 Gresik.

Table 1. 2x2 Factorial Design
Post-

Collaboration

Treatment

Experiment | Prg PjBL Ky Pogr
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Pre- . Post-
Group Treatment Collaboration
test test
Kr Poer
K Po
Control Prc DI ! =
KR POCR

The research design refers to the 2x2 factorial [15],
the control and experimental groups were not chosen
randomly. Pre-test and post-test were carried out in both
study groups, the only difference was the treatment
given to each group [15]. Furthermore, a 2x2 factorial
research analysis was arranged as shown in Table 2.

Table 2. Factorial analysis design
Collaborative Learning Model
Skills PjBL (Xy) DI (X5)
High (Yq) YXq YXo
Low (Y5) YoXq YoX;

Information:

Y1X; : The achievement of the psychomotor domain of
students who learn to use PjBL in the collaboration
group is high.

Y,X; : The achievement of the psychomotor domain of
students who learn to use PjBL in the collaboration
group is low.

YiX; : The achievement of the psychomotor domain of
students who learn to use DI in the collaboration group
is high.

Y,X; i The achievement of the psychomotor domain of
students who learn to use DI in the collaboration group
is low

3. RESULTS AND DISCUSSION

3.1. Normality test

Normality test is needed in order to analyze the level
of normality of student psychomotor domain
achievement data. The method used is the Kolmogorov-
Smirnov test with a 5% 5% significance value of [16].
The more detailed analysis are shown in  Table 3.

Table 3. Kolmogorov-Smirnov Test Results

Information ‘ PjBL DI
N 34 34
KS-Z 0.494 0.66

Kolmogorov-

. Asymp.

Smirnov
Sig. (2- 0.968 0.776
tailed)

HO
Decision HO accepted
accepted
Conclusions Normal Normal

Based on the results of the Kolmogorov-Smirnov
one-sample test, a significance value (2 tailed) was
obtained for the psychomotor domain achievement in
PjBL of 0.968 and DI of 0.776. Because both learning
models get a significance value greater than 0.05 (0.968
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> 0.05), it is stated that HO is accepted, which means that
both learning models have data that are normally
distributed.

3.2.Homogenity test
Table 4. Levene's test results

Learning
. Learning Collaborative Model *
Variable . .
Model Skills Collaborative
Skills
F 0,001 5,309 1,537
dft 1 1 3
df2 66 66 64
Sig. 0,969 0,064 0,213
. HO HO accepted HO accepted
Decision
accepted
Conclusion | Homogen Homogen Homogen

The homogeneity test was conducted to analyze the
level of homogeneity of the variance of the psychomotor
domain achievement data of students. The method used is

Table 5. Two Paths Anova Test Results
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Levene's equality of error variances test with a 5%
significance value of [17]. The detailed analysis results
are shown in Table 4. Based on the homogeneity test’s
results in Table 4, it is known that the three variables get
a sig value greater than 0.05 so that they meet the criteria
for accepting HO. Thus, it is stated that the achievement
of the psychomotor domain between students who learn
to use PjBL and DI on the LME competence has a
homogeneous variance. In addition, the psychomotor
domain achievement between students with high and low
collaboration skills also has a homogeneous variance.
Then, the interaction between the learning model and
collaboration skills on the psychomotor domain
achievement on LME competence also shows a
homogeneous variance. This study has met the
prerequisite analysis test, where before testing the
hypothesis the data must be normally distributed and the
sample must come from a population with the same
variance. [18].

3.3.Hypothesis Test

The hypothesis test criteria used as a reference in
determining the acceptance of HO is if the value of Sig>
0.05, whereas if the value of Sig <0.05, it is declared that
the value of Sig is > 0.05. The results of the two-way
Anova test for each hypothesis are explained as follows.

Dependent Variable: Psychomotor Domain Achievements

Type llI
Mean .
Source Sum of df Decision
Square
Squares
Learning_Model 107.755 1 107.755 9.566 0.003 | Accepted
Collaborative_Skills 49.471 1 49.471 4392 0.040 | Accepted
Learning_Model * Collaborative_Skills 234212 1 234.212 20.793 0.000 | Accepted

The first hypothesis test in the Anova calculation
obtained F-statistic 9.566 with Sig 0.003 <0.05. This
means that there is a significant difference in
psychomotor domain achievement between students who
learn to use PjBL and students who learn to use DI.
Students who learn to use PjBL have higher psychomotor
domain achievements than students who learn to use DI.
In line with these results, Eliyasni et al. (2019) stated that
PjBL is an appropriate learning model if it is used to
improve students' high-level abilities [19]. In this case,
being effective learning is certainly due to the form of
student-centered teaching [20]. During the learning
process students are given the freedom to choose,
arrange, investigate and produce products according to
the needs of the world of work autonomously [21].

Thus it is hoped that schools are able to produce
graduates with qualifications in accordance with the
needs of the current world specification, competent and
skilled workers in their fields [22]. King & Smith (2020)
further said that Project-Based Learning has tremendous
potential to increase student competence [23]. The
opportunity for students to receive feedback from
teachers and classmates is also getting bigger. On the
other hand, in this study the learning outcomes of classes

using DI tend to be lower because during the learning
process the knowledge center is only with the teacher.
Students who learn basic skills are generally quicker to
understand the learning material delivered directly by the
teacher [24].

In line with this opinion, Warju et al. (2020)
explained that DI is a procedural learning model. This
model is ideal when being applied to the students who are
studying basic material, where the teacher teaches
knowledge in a step-by-step manner [25]. DI can run well
if the teacher is able to plan a neat and organized learning
scheme, so that students are able to achieve their learning
goals. Furthermore, the second hypothesis test in the
Anova calculation shows the F-statistic result of 4.392
with Sig 0.040 <0.05. It means that there is a significant
difference in psychomotor domain achievement between
students who have high and low collaboration skills.
Students with high collaboration skills have higher
psychomotor domain achievements than those with low
collaboration skills.

The findings of this study are in line with the research
of Zamanzadeh et al. (2014) also revealed that
collaboration skills are one of the important elements of
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the future work system. Workers with high collaboration
character find it easier to work in teams [26]. On the
other hand, workers with low collaboration
characteristics will find it difficult to interact because of
the lack of social skills in the team. This opinion is in line
with the research results of Sislian et al. (2015) which
shows that the learning scheme in Finland is based on a
process perspective. Students with good collaboration
skills will more easily complete a job [27]. It cannot be
separated from communication and verbal reflection with
friends in the team. Then, test related with the third
hypothesis in the calculation of Anova obtained F-
statistic 20,793 with Sig 0.000 <0.05, while the
interaction graph can be seen as follows.

Caltatrrasive Sl

High
£2.009

80.00

&
78.00 \

76.001

Estimated Marginal Means

T
ol PIBL
Learning Models

Figure 2 Interaction between learning models and
collaboration skills.

The picture above shows that there is an interaction
between the learning model and collaboration skills on
the achievement of the psychomotor domain. It means
that there are differences in students' psychomotor
domain achievements in the two learning models, both
for students with high and low collaboration skills.
Riswanto & Aryani (2017) through their research explain
that it is a certainty that when students can carry out
learning optimally, it will have an impact on increasing
learning achievement [28]. In line with this, Giri (2016)
stated that PjBL has become an effective approach to
motivate students to be actively involved during the
learning process. Although there are several challenges in
its implementation, PjBL is proven to be able to provide
success to students [29].

Prahani et al. (2018) which revealed that there was a
large increase in learning achievement with high
cooperative abilities when applying the right learning
model. In addition, through these results, it was found
that there was an attitude of mutual trust towards the
entire investigative group [30]. In addition, Trisdiono et
al. (2019) in his research shows that multidisciplinary
integrated project-based learning can improve students'
critical thinking and collaboration skills [31][32].
Meanwhile, Ralph (2016) through his research shows that
there is a positive relationship between content
knowledge learning and PjBL in collaborative
conditioning [33]. PjBL has been transformed as one of
the important learning models for future education and
careers. Therefore, the educational curriculum must be
immediately adapted to the demands of this century. The
aim is none other than to enable students to further
explore interdisciplinary skills and the use of PjBL.

Advances in Engineering Research, volume 209

From the findings and relevant research results, we
can know that the application of PjBL and collaboration
skills affect student psychomotor learning outcomes. The
effect of the implementation of PjBL on student learning
outcomes is certainly determined from the high and low
collaboration skills of students. It is because students
who have high collaboration skills tend to be more active,
creative, have a stronger desire when compared to
students who have low collaboration skills.

4. CONCLUSIONS

Based on the results and discussion, it can be
concluded that: (1) there is a significant difference in
psychomotor domain achievement between students who
learn to use PjBL and students who learn to use DI; (2)
there is a significant difference in psychomotor domain
achievement between students who have high and low
collaboration skills; and (3) there is an interaction
between the learning model and collaboration skills on
the achievement of the psychomotor domain.
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