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In the twenty-first century, many employers prefer candidates whose
soft skills exceed their hard skills. In this article, the researcher
compares project-based learning models and direct teaching, for
welding skills and teamwork skills among vocational high education
students. Welding skills are seen as hard skills and teamwork skills are
viewed as soft skills. The research method used was experimental
research. The results show that with the implementation of a projectbased learning model, learning activities students have higher
teamwork than welding skills, while with the implementation of a
direct teaching model, learning activities students have higher welding
skills than teamwork skills. This study shows that the implementation
of different learning models, and the different competence ratio of
hard skills and soft skills owned by students in a model of projectbased learning, is very appropriate for twenty-first century learning
that prioritises learning outcomes owned by students higher on soft
skills.
Key words: Project Based Learning, Direct Teaching, Welding Practice Course,
Teamwork and Welding Skill.

Introduction
One of the main goals of learning in vocational education is that students acquire
competencies that match those required by the labour market. Therefore, the teacher must
choose a learning model which can achieve that goal. One measure of the selection of
learning models is their effectiveness in providing opportunities for students to develop
competencies that match labour market needs. Many studies reveal the competencies that
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prospective employees must have, to be absorbed by labour markets. In the twenty-first
century, employers not only require workers who have technical skills (hard skills), but the
workforce must also have non-technical skills (soft skills). Ramlan and Ngah (2015) state that
the era of globalisation raises challenges and demands on the world of education, to change
the purpose of learning, to not only improve students’ 'hard skills’ but also their ‘soft’ skills.
Hard skills are a person's ability to do a job, such as engineering, accounting, teaching,
firefighting, cooking, sewing, etc. (Arat, 2014). Hard skills are defined techniques or
measurable work management practices (Junrat et al., 2014). Soft skills are a non-technical
skill that places greater emphasis on other matters; namely interpersonal, intrapersonal and
behavioural skills required in any work environment, such as personality traits, social
gracefulness, fluency in the language, personal habits, friendliness, optimism, personality,
attitude, morality, lifelong learning and information management, communication and
presentation, adaptability, teamwork, listening skills, development and construction of
innovation, analytical thinking and problem solving, professional skills and creative thinking
skills (Arat, 2004; Pachauri and Yadav, 2004; Wallapha, 2012; Matteson, 2016). Nontechnical skills are social (communication, teamwork), cognitive (decision making,
situational awareness), and personal resource skills (overcoming fatigue and stress) that
complement technical performance and contribute to safety and efficiency (Hull et al., 2016;
Jabarullah et al., 2020).
According to AC Nielsen Research Services (2000), employers need workers who have skills
such as creativity, innate ability, communication, problem solving and teamwork. Seat et al.
(2001) demonstrated that interpersonal skill, communication and teamwork skills of
graduated engineers, otherwise known as performance skills, are a concern for employers.
Wulandari et al. (2015) revealed that in the work environment, in addition to skills and
knowledge, good teamwork is also required to solve a problem. Based on the study by
Setiawan and Soenarto (2017), it can be concluded that from the categorisation of the
effective competency of vocational education graduates required by the industry, there are
three competencies that have a high level of needs; teamwork skills, self-management skills,
and technology skills. Vocational education, as an institution that prepares ready-to-work
human resources, should respond to this, by creating lessons that develop more soft skill than
hard skill students. The challenge of producing graduates with competent skills and
knowledge to fill the labour market, has been put to the education system (Rongraung, 2014).
The orientation of vocational education is towards practical learning; the taught material is
adapted to the needed competence in the workplace and it is emphasised that the student must
improve work skills (Mustapa, Ibrahim and Yusoff, 2015).
Teachers must design effective learning, by choosing the right learning model that develops
soft skills. This is in line with the opinion of Ariratana et al. (2015) that teachers should
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design learning activities that make students enjoy learning, have good learning habits and
acquire learning through experience of social interaction. The teacher is commonly seen as a
designer of learning (Bennett, Agostinho, and Lockyer, 2016). In designing of learning,
educators try, adapt, create and develop from various sources to solve the challenges of
learning design (Garreta-Damingo and Hernández-Leo, 2018). Teachers should have special
abilities on how to deliver course material that can adapt to students’ needs (Ahmad, et al.
2014).
In response to demand, industrial needs and changes in the field aspect of effective learning,
vocational learning needs to be applied towards student-centred learning. Hua et al. (2011)
reveal that one of the important issues of student-centred learning approach that is changing
the role of teachers and students, in teaching and learning activities. Methods of thinking,
which are about learning and teaching, emphasise the responsibility of students in learning
activities such as planning, interacting with teachers and other students, doing research, and
evaluating learning, are a hallmark of the student-centred learning environment (Bakar et al.,
2013). In such learning activities, students will actively learn to develop their competence.
Students should change their passive learning habits actively to participate in learning
activities (Shih and Tsai, 2017).
Project-based learning (PjBL) is one of the model that put students at the centre of learning
(Koparan and Guven (2014). Its implementation in vocational education is appropriate.
According to Xinyan (2016), PjBL is very suitable for vocational education because almost
all products and services can be a project task for the student. Learning a mechanical
machining course at vocational high school with the application of PjBL has the potential to
improve students’ hard skills and soft skills (Sudjimat, 2016).
However, teacher-centred learning, such as direct teaching (DT), is still widely implemented
in vocational education. DT is very popular in learning practice because it supports students'
learning processes related to declarative and procedural knowledge (Arends and Kilcher,
2001; Blik et al., 2014). DT is a teacher-centred learning model, which means the teacher is
responsible for setting up the learning objectives in full, and has an active role in explaining
the content or skills to the students (Kardi, 2001). In learning with DT, teachers
predominantly organise plans, learning materials, and plan when and how the feedback will
be given to students (Celik and Vuran, 2014). The reasons DT has been widely applied by
teachers are as follows: (1) students learn by imitating what the teacher does, (2) practical
learning in vocational education is generally related to the use of machinery, so that there is
concern about work accidents when students practice, 3) students' skills are not in accordance
with requirements, and (4) the teacher can fully control learning.
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In this article, the researcher discusses welding skills, and teamwork skills in learning
shielded metal arc welding (SMAW) technique, through the implementation of DT and PjBL
in vocational high school. Welding skills and teamwork skills are interpreted as the students’
hard and soft skills respectively.
Literature Review
Vocational Education System in Indonesia
UNESCO formulated an educational qualification known as the International Classification
of Education (ISCED). To equalise Indonesia's education qualifications with international
qualifications formulated by UNESCO, the Indonesian government formulates the Indonesian
National Qualification Framework (known in Indonesian as KKNI: ‘Kerangka Kualifikasi
Nasional Indonesia’). This government policy was contained in the Presidential Decree No
8/2012 (The Republic of Indonesia, 2012). According to the Indonesian National
Qualification Framework (INQF), vocational education starts at level 2 to level 9. Level 1 is a
graduate of primary education (6-year primary school + 3-year junior high school). The
tracks of vocational education in Indonesia are explained in Figure 1:
1.
2.
3.
4.
5.
6.
7.

The graduates from vocational high school (3 years) equivalent to level 2,
The graduates of Diploma 1 (D1) or 1-year Diploma equivalent to level 3,
The graduate Diploma 2 (D2) or 2-year Diploma equivalent to level 4,
The graduates of Diploma 3 (D3) or 3-year Diploma program equivalent to level 5,
The graduates of Diploma 4 (D4) or 4-year Diploma equivalent to level 6,
The graduates of Professional Education 1 (PE1) are equivalent to level 7,
The graduates from Applied Master (S2), Professional Education 2 (PE2) and Specialist
Education 1 (SE1) are equivalent to Level 8,
8. The graduates from Applied Doctoral (S3) and Specialist Education (SE2) are equivalent
to Level 9.
D1 and D2 programs are organised by universities in the form of community colleges.
Diploma 3, Diploma 4, Professional Education 1, Specialist Education 2, applied magister
and applied doctoral programs are conducted by universities in the form of Polytechnic,
Higher School, institute or university. Levels 1 to 3 are grouped into operator positions,
levels 4 to 6 are grouped in technician positions, and levels 7 to 9 are grouped in expert
positions.
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The existence of INQF can be a reference for vocational education in Indonesia to establish
learning outcomes in every level of education, and for employers can be an indicator of
graduate level training. According to Figure 1, the Vocational High School (SMK) produces
graduates at level 2 who are included in the group of operators. Developing countries
generally place great emphasis on the promotion of vocational schools at the secondary
school level or vocational high school (Johnston et al., 2015). This includes Indonesia, which
as a developing country continues to improve the SMK program by updating the curriculum
included in the learning model implemented by teachers, to be able to produce graduates
according to the demands of the times. Vocational High School aims to improve the ability of
students to develop themselves in line with the development of science, technology and the
arts, as well as preparing students to enter employment and develop a professional attitude
(MoEC, 1992). Vocational High School is an institution which carries out education and
training various skill programs suitable for employment (Munawaroh, 2017). The graduates
of vocational education are expected to fill the position of operators in the world of work, in
accordance with the skills studied and developed in schools.
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Welding Skills on the Shielded Metal Arc Welding (SMAW)
Competence is a statement that describes a certain ability which can be observed and
measured (Hal and Jones, 1976). Competence is a combination of knowledge, skills, values,
and attitudes reflected in the habit of thinking and acting (Sanjaya, 2006). It can be concluded
that competence is the knowledge and ability possessed by someone who can be assessed,
observed and measured, and the competence is aimed at solving daily problems successfully.
Competencies in the SMAW welding skills subjects, conducted in the XI Semester 1 class on
vocational high school, are level with the competence of a first level welder, according to the
Indonesian National Competency Standards ('Indonesian National Work Competency
Standards/SKKNI'). The Indonesian Minister of Manpower and Transmigration has regulated
the Indonesian National Competency Standards of the industrial sector at industrial
processing sub-sector of industrial goods of metal (No KEP. 342/MEN/X/2007). The
Regulation provides that the services industry of welding, the subfield of welding SMAW,
and the welder level 1 on the SMAW have welding skills on a flat position (1) and horizontal
position (2), and that each welding position is performed on two types of welded joint,
namely fillet (F) and groove (G) (MoMT, 2007).
Figure 2. Position weld and joint type for the Welder Level 1
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Teamwork Skills
Each prospective workforce member is not only required to have the competence of special
skills individually, but is also expected to have good soft skills, to support its success in the
world of work. Vocational high school, as an educational institution that prepares its
graduates to enter the world of work, should be able to help develop soft skills needed by the
world of work. With the development of soft skills, it is expected that vocational graduates
can be more accepted in the world of work. One soft skill needed in the world of work is
teamwork skills. Teamwork is a social system between two or more people who join in a
group or organisation (context), where each member is connected and collaborates to achieve
a goal or purpose (Lick, 2000; Hoegl, 2005; Nelson, 2007; Karakus and Toremen, 2008).
The ability to work in groups (teamwork skills) is very important, because in doing a job it is
necessary to have good teamwork. Teamwork is recognised as an important competency in
work culture, with most companies in the world that recruit new staff choosing job applicants
who have good teamwork skills (Lau, 2014). Employees who have good teamwork skills will
be able to work together in a team (Bovbjerg, 2006). Employers believe that if the school
develops the students’ teamwork skills in learning activities, the students will be better
prepared for the workplace (Tapscott and Williams, 2010). Teamwork is an important
capability in industry because in every workplace, the workforce will negotiate the methods
or ways that will best achieve good results (Tucker and Abbasi, 2016). There is an interaction
of mutual learning between team members, in teamwork (Williams and Duray, 2006). It can
be said that teamwork is a group of individuals working together in a workplace, project or
organisation to achieve common goals by sharing knowledge, capabilities and
responsibilities.
Method
This study is an experimental research of non-equivalent control group design, post-test only.
The researcher compared two groups, one group of students as an experimental class with
learning activities based on PjBL, and one group of students again as a control class with
learning activities based on DT. The population in this research is 30 students consisting of
two localities, that is 15 people as the experiment class and 15 people as the control class, at a
vocational high school. To avoid bias, students in both classes of this study designed a study
group. In the control class with the implementation of the DT model, the students learned
SMAW welding skills in groups at level 1, and each group consisted of three students. In the
experimental class with the implementation of PjBL, the students also designed learning in
groups with the same number of team members, which is three people, and learned the
SMAW welding skills level 1 as augmented by making project tasks lifted from real-world
problems.
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Research Design
Experiment class
In the experimental class, the learning activity of welding technique of SMAW was carried
out by implementing PjBL using 7 PjBL model syntax. That syntax consists of: (1)
formulating expected to learn outcomes, (2) understanding the concept of teaching materials,
(3) training skills, (4) designing the project-based theme, (5) marking the project proposal, (6)
executing the tasks of projects, and (7) presenting the project report (Jalinus and Nabawi,
2017). The explained learning activities experimental class which implemented PjBl, with 7
syntaxes, is shown in Figure 3.
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Figure 3. Learning activity of the welding technique SMAW on the experimental class based
on implementation PjBL
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Control Class
In the control class, learning activities as to welding techniques SMAW is implemented based
on the DT model. According to Amri and Khoiru (2010), DT has five syntaxes implemented
during the lesson: (1) explanation of the learning outcomes and student preparation (2)
demonstrate knowledge or skill, (3) provide guided practice, (4) check for understanding and
provide feedback, and (5) provide practice in the group learning.
Figure 4. Learning activity of the welding technique SMAW on the control class based on
the implementation DI model
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Instrument
Instrument Teamwork Skills Student
Teamwork skills are an ability of the individual, each whom is a team member with the same
interests and goals. Assessment of teamwork skills using authentic assessment techniques
was performed by observers using the rubric of teamwork assessment. Teamwork skills
students' items on the rubric assessments refer to six factors that affect the success of
teamwork expressed by Tarricone and Luca, (2002), presented in Table 1. These factors must
be owned by each team member so that the built team can be successful according to the
purpose of the team’s formation. Description of each factor is modified to be an indicator of
the assessment of the student’s teamwork skills. The observer assesses the teamwork skills of
each student in control and experiment classes with a score range of 1 to 5.
Table 1: Indicator for the assessment teamwork skills students (modified from Tarricone and
Luca, 2002)
Indicator for the assessment teamwork skills Score
Factors
students
1-5
Commitment to team
Have a commitment to success and team goals
success and shared goals
Have a high contribution to succeed success and team
Interdependence
goals
Have the ability to discuss issues openly with team
Interpersonal skills
members, honest, trustworthy, supportive, show respect
and commitment to the team
Have good communication and feedback skills, actively
Open communication
listen to the problems and needs of team members,
and positive feedback
appreciate contributions from other team members and
create an effective working environment
Appropriate team
Recognizing the role of members of the team by fully
composition
completing the assigned work portion of the team
Commitment to team
Has responsibility for contributing to the team
processes
Instrument Welding skills students level 1
To assess the welding skills of level 1 students, researchers refer to the Indonesian National
Competency Standards for SMAW welding level 1. Assessment is done by observers with a
rating scale of 1 to 5.
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Table 2: Competence levels (Kompetensi pengelasan) SMAW level 1 (MoMT, 2007)
Category

Competency

Good twowaycommunication
General
Identify the
competency principles of
occupational
safety and
health
Competencies
of the measure
with basic
mechanical
measuring
instruments

Description
This competence relates to the knowledge, skills
and attitudes needed to implement mutual
communication.
This competence is related to the knowledge, skills
required in performing the SMAW welding work
and work attitude related to welding work
applications that are in accordance with the
standard operating procedure (SOP).
This competence is related to the knowledge, skills
and work attitude required in carrying out the work
of measuring the mechanical components of the
welding industry services

This competence relates to the knowledge, skills
Reading simple
and work attitude required in reading and applying
sketches or
simple sketch drawings and/or drawings of
drawings of
mechanical components to the welding industry
mechanical
services.
This competence relates to the knowledge, skills
Using hand
and working attitude required in the use of various
tools and
hand tools and light machines (hand and power
Corepower tools
tools) on welding services industry
competency
This competence relates to the knowledge, skills
Doing
and work attitude required in carrying out
mechanical
mechanical cutting work on the welding services
cutting
industry.
Doing out cuts This competence relates to the knowledge, skills
with oxy-gas
and working attitude required in carrying out the
cutting
oxy-gas cutting on the welding services industry.
This competence relates to the knowledge, skills
Doing basic
and working attitude required to apply the basics on
welding with
the carbon steel plate and/or pipe on the position
SMAW
under hand (flat) and horizontal by SMAW on
welding services industry.
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Weld at the
plate steel on
the flat position
by SMAW
Welding plate
steel on the
horizontal
position with
SMAW
Make a report
Specificcompetency Doing basic
engineering
calculations

This competence relates to the knowledge, skill and
works attitude required in welding of plates under
the hands (flat) with SMAW in welding services
industry
This competence is related to the knowledge, skill
and work attitude required in welding horizontal
plate with SMAW on welding services industry.
This competence relates to the knowledge, skills
and working attitude required in making reports
relating to the welding services industry.
This competence relates to the basic knowledge
required to perform the necessary mechanical or
engineering calculations on the services of the
welding industry

Data Analysis
Data analysis is data processing obtained by using the formulas or rules that exist in
accordance with the research approach taken. The results of teamwork skills and welding
skills students' assessment were analysed using descriptive statistics, a normality test, a
homogeneity test and a t-test. The normality test was conducted using Kolmogorov-Smirnov
statistics (sig.> 0.05), and a homogeneity test using Levene Statistics test (sig.> 0.05), to
determine if there is a significant difference between experiment class and a control class
using t-test. To prove the hypothesis that there are significant differences in the teamwork
skills and welding skills of students from the two study groups; the application of DT and
PjBL models seen from sig. (2-tailed) should be lower than 0.05.
Result
Teamwork Skills Students
The result of assessment data of the teamwork skills students from the observer assessment
was analysed to obtain the average score of the students on each indicator of teamwork skills
in the experiment and control class. The results of the assessment are presented in Figure 5.
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Figure 5. The average score of students' ability on each teamwork skills indicator on
experiment and control class

The analysis of normality, homogeneity and t-testing of the teamwork skills students'
assessment results in experiment and control class is presented in Table 3.
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Table 3: Analysis of normality, homogeneous and t-test teamwork skills students
Normality
Homogeneous
t-test
Experiment
Control (DT)
Factors
(PjBL)
Sample
Sample
Levene
Sig.
Sig.
Sig.
t
Sig.
K-S
K-S
Statistic
Commitment to
team success
1.116
0.166 1.045
0.225 0.683
0.416
2,442 0.021
and shared goals
Interdependence 1.113
0.168 1.054
0.217 0.016
0.901
2.683 0.012
Interpersonal
1.113
0.168 1.089
0.186 0.788
0.382
2.435 0.022
skills
Open
communication
0.821
0.510 1.069
0.203 0.498
0.486
1.003 0.310
and positive
feedback
Appropriate
team
1.261
0.083 0.756
0.616 1.523
0.227
3.147 0.004
composition
Commitment to
1.263
0.82 0.905
0.386 3.607
0.068
3.284 0.003
team processes
Total
0.573
0.897 0.810
0.527 2.973
0.096
9.366 0.000
The normality test results from the teamwork skills students' assessment data in Table 3
showing the Sig value. (2-tailed) on experiment class of 0.897 and control class of 0.527,
both of which are higher than 0.05. This shows that the data from the assessment results are
normally distributed. From the Levene statistic test, the significant level 0.096, and as the
result of this test is higher than 0.05, it can be interpreted that the data has the same variance.
Based on the results of the overall t-test on teamwork skills students, it can be concluded that
there is a significant difference between experiment class and control class, with Sig. (2tailed) 0.000. The five indicators consist of commitment to team success and shared goals,
interdependence, interpersonal skills, appropriate team composition and commitment to team
processes. An indicator that did not differ significantly (> 0.05) is on open communication
indicators and positive feedback.
Welding Skills Students’
The result of assessment data as to the welding skills students from the observer assessment
was analysed, to obtain the average score of the students on each indicator of welding skills
in the experiment and control classes. The results are presented in Figure 6.
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Figure 6. The average student score on each competency welding skills in experiment and
control class

The overall average of welding skills students' in the learning activity based on the DT model
is higher than the learning activities with PjBL. The results of the normality test using
Kolmogorov-Smirnov, the homogeneity test using Levene statistic, and the t-test are
presented in Table 4.
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Core competency

General
competency

Category

Table 4: Analysis of normality, homogeneous and t-test welding skills students
Normality
Homogeneo
t-test
Experiment
Control (DT) us
Competency
(PjBL)
Sampl
Sampl
Lev.
Sig.
Sig.
Sig. t
e K-S
e K-S
-Sta.
Good two-way0.22 0.68 0.41 2.44
1.116
0.166 1.045
communication
5
3
6
2
Identify the
principles of
0.30 0.01 0.89 0.48
1.116
0.166 0.965
occupational
9
8
6
7
safety and health
Competencies of
the measure with
0.16 0.78 0.38 2.43
basic mechanical 1.089
0.186 1.113
8
8
2
5
measuring
instruments
Reading simple
sketches or
0.51 0.49 0.48 1.03
1.069
0.203 0.821
drawings of
0
8
6
3
mechanical
Using hand tools
0.08 1.52 0.22 3.14
0.756
0.616 1.261
and power tools
3
3
7
7
Doing mechanical
0.08 0.30 0.58 2.02
0.905
0.386 1.263
cutting
2
3
7
9
Doing out cuts
0.16 0.68 0.41 2.44
with oxy-gas
1.045
0.225 1.116
6
3
6
2
cutting
Doing basic
0.14 1.31 0.26 3.45
welding with
1.054
0.217 1.144
6
4
1
4
SMAW
Weld at the plate
steel on the flat
0.14 4.40 0.14 3.14
0.959
0.316 1.144
position by
6
7
5
7
SMAW
Welding plate
steel on the
0.12 3.97 0.05 2.65
horizontal
1.089
0.186 1.183
2
2
6
5
position with
SMAW
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Sig.
0.021

0.630

0.022

0.310

0.004
0.052
0.021

0.002

0.004

0.013

Specificcompetency
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Total

Make a report
Doing basic
engineering
calculations

0.756

0.616

1.113

0.16
8

0.80
8

0.37
6

2.64
6

0.013

0.905

0.386

1.263

0.08
2

0.30
3

0.58
7

2.02
9

0.052

0.716

0.685

0.610

0.85
1

0.46
2

0.50
2

8.71
4

0.000

The result of the normality test by using the Kolmogorov-Smirnov test on value data from
experiment class and control class obtained that all items have Sig value. > 0.05. Thus, it can
be concluded that the data is normally distributed. Likewise, with a homogeneity test using
the Levene statistic test, the result also obtained Sig value. > 0.05, thus it can be interpreted
that the data has the same variance. In t-test analysis, there are four items of competence with
Sig value higher than 0.05: identify the principles of occupational safety and health, reading
simple sketches or drawings of mechanical, doing the mechanical cutting, and doing basic
engineering calculations. For four items of this competence, there is no significant difference.
Small sig value of 0.05 is in the competence: good two-way-communication, competencies of
the measure with basic mechanical measuring instruments, using hand tools and power tools,
doing out cuts with oxy-gas cutting, doing basic welding with SMAW, weld at the plate steel
on the flat position by SMAW, welding plate steel on the horizontal position with SMAW
and making a report. For eight items of this competence, there is a significant difference.
Overall there is a significant difference in welding skills students between control classes.
with the implementation of DT and experiment class with the implementation of PjBL.
A comparison of the mean scores of teamwork skills and welding skills from the two research
classes is presented in Figure 7. In teamwork skills, the average student score in the
experiment class is higher than the control class, whereas in the experiment class, the average
score is 4.3, while the control class is 3.69. In welding skills, the average score of higher
students is in a control class with an average of 4.28, whereas in the experiment class, the
average value of students is 3.52.
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Figure 7. The average comparison of teamwork skills and welding skills in experiment and
control class

Discussion
The students in the experimental class with the implementation PjBL model have higher
average teamwork skills, than the control class with the implementation of the DT model.
The high assessment result of the observer for teamwork skills in this experiment class is
based on the students showing good competence on all indicators of teamwork skills. As to
the indicator of commitment to team success and shared goals, almost all students in the
experiment class showed good things. For students, the task of this project belongs to them
together and the project assignment is based on the real world, which makes them have a high
motivation to solve it. This leads to the attachment of each student to the project task and
attachment to his team-mates to help one another, resulting in a strong commitment to each
student to accomplish the goal, which is the completion and success of their project tasks,
namely the successful completion of their project tasks. A study by Francese et al. (2015)
reveals that the high motivation of students in project-based learning is based on several
properties, such as high student enthusiasm in developing products that are the task of the
project, monitoring from teachers to direct students to work together during project tasks,
teachers' continuous role in motivating students and providing advice on how to
communicate, and competition between groups to present the best work.
Commitment to team success and shared goals does not look good in students in control
classes based on the DT model. However, the study was designed so students study in groups
(in Phase 5 in the application of DT model, students learn welding techniques in a conflicting
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manner, see Figure 4) but each student tends to compete with fellow students in each group to
improve their competence. Expectations of improved teamwork skills students' have not been
solidly achieved with the implementation of this DT. However, to improve the personal
competence of DT students, it is very appropriate to implement the model.
In the control class, the low willingness of students to achieve common goals is seen when a
teammate has difficulty in developing and improving his competence. His team-mates are
reluctant to help. This is a poor outcome, as the purpose of forming this group was for
students to learn with their teammates. Observers also rate low on the second indicator in
teamwork skill, which is interdependence. In experiment class learning activities
implementing PjBL, each student in the group has a high contribution to achieve their team
goals. They divide the tasks among all members of the group and help each other when
teammates experience difficulties or problems with the assigned job. The colleague who has a
problem is open to his teammates, honest about his shortcomings, and communicates well
with his teammates to solve problems together. Students assisted by a friend of his group
show respect for his helpful friend. It is also the basis of the observer to give high grades to
students in the experiment class on the indicator of open communication and positive
feedback. Based on study by Rodriguez (2015), project-based learning models have been
shown to increase student interactions with both other students and teachers. Similarly, in the
appropriate team composition and commitment to team process aspects, the PjBL students
recognise the role of team members, by fully completing the assigned work portion of the
team and in having a sense of responsibility for their contribution to the team.
A possible reason why teamwork skills in the experimental class, with PjBL implementation
are higher than the DT control class, is the learning environment created from the studentcentered learning approach, thus indirectly affecting (nurturant effect). This joint project task
allows students to support each other and help their projects to work well. During project
execution, many students get technical and non-technical problems, and the key to solving
any problems found is teamwork. The students are aware of it, so teamwork to solve
problems grows naturally in students.
In welding skills, the average grade of the control class is higher than the experiment class,
and there are significant differences between the two classes. However, in welding skills,
there are two competencies in which the average value of students is higher in the experiment
class than the control class, namely good two-way communication and ability to identify
occupational safety and health principles. The high average competence of good two-way
communication is similar to the assessment of teamwork skill on the communications and
positive feedback indicator. Students in the experimental class are able to communicate well
with friends of one group, friends in other groups and teachers. In the competence of
identifying safety principles of occupational safety and health, students in the experiment
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class are better than the control class, because students get the opportunity to carry out project
tasks from the real world, thus providing more real experience to students about safety
principles.
In all core and specific competency categories, the students in the control class with the DT
implementation are superior to the students in the experiment class with the PjBL
implementation. Core competency and specific competency categories are the core
competencies of welding skills. Higher grades of students in control classes with the
implementation of DT models are expected by the various advantages of the DT model itself.
The DT model is focused on the allocation of more time spent improving the core and
specific competency of welding skills, while in experiment class with the PjBL
implementation, less time is allocated to students to improve their core and specific
competency welding skills, due to increase in the range of student teaching materials and the
existence of project tasks. Another factor that makes the welding skills of students higher in
the control class is the learning approach of the learning model. In learning with the
implementation of the DT model of teacher-centred learning approach, teachers fully control
and play an active role in learning activities.
Conclusion
Based on the results of this study, it can be concluded that different learning models
implemented by teachers yield different learning outcomes owned by students. In the learning
activity with the implementation of the project-based learning model, the average score of
students on teamwork skill is higher than welding skills, whereas in the learning activity with
an application of the direct teaching model, the average value of students on welding skills is
higher than the teamwork skills. The factor that contributes to the different learning outcomes
owned by the students is the learning environment created by the implemented learning
model. In the learning activities with the implementation of a project-based learning model of
learning, centred on the students, they learn together through the project tasks assigned to
them. Every student has a strong attachment to their project assignments, which makes
students work well together for successful projects. However, due to the increased scope of
learning in the implementation of the project-based learning model, which has a project task,
the learning time that is focused on welding technique skills is reduced, leading to low
welding skills of students with the implementation of the project-based learning model.
In contrast, under the direct teaching model, a large time is reserved for the student to focus
on learning and improving welding technique skill. The higher welding skills of students in
learning activities with direct teaching model is also influenced by the dominant role of the
teachers in controlling the learning (teacher-centred learning), so the instructional effect of
the teacher is high enough to influence the high welding skills of the students. However, the
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learning activities implementing direct teaching are not good enough in terms of teamwork
skills. Students do not have strong attachments to fellow team members, and tend to compete
in their group to increase their competence. Helping a team member who is experiencing
difficulties, communication between members and commitment to team success is not seen in
the students performing the learning activities under the implementation of this direct
teaching model.
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