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Abstract

The Vocational Teacher Training Center held industrial-based training by applying project-based
learning to train Industrial Standard GTAW Welding. Then, this study was carried out to evaluate the
effectiveness of training implementation of Industrial Standard GTAW Welding. This study used the
Kirkpatrick Evaluation Model in reaction and learning levels. A questionnaire and interview were
chosen to collect data. The data were analyzed by using descriptive technique, t-test, and qualitative
data analysis with NVivo. The findings indicated that the participants' satisfaction scores in reaction
and learning levels were very high. The assessment of the participants at the reaction level was seen
from three perspectives: instructors’ reaction, reaction to the training delivery, and reaction to the
training environment. Assessment of participants at the learning level was viewed from the impact
of learning and knowledge training. The training proved that the program has been successful in
developing the trainees’ skills. This also showed that the program has been running effectively.
However, the final products from trainees did not meet the industry's standards. Optimizing this
training requires additional time and standardization of participants' abilities using portfolios from
training candidates.

Keywords: industrial standard training; Kirkpatrick evaluation; training center; training
satisfaction; welding training

Abstrak

Balai Diklat Guru SMK menyelenggarakan pelatihan berbasis industri dengan menerapkan
pembelajaran berbasis proyek untuk melatih Pengelasan GTAW Standar Industri. Kemudian
penelitian ini dilakukan untuk mengevaluasi efektivitas pelaksanaan pelatihan Pengelasan GTAW
Standar Industri. Penelitian ini menggunakan Model Evaluasi Kirkpatrick pada tingkat reaksi dan
pembelajaran. Kuesioner dan wawancara dipilih untuk mengumpulkan data. Data dianalisis dengan
menggunakan teknik deskriptif, uji-t, dan analisis data kualitatif dengan NVivo. Temuan
menunjukkan bahwa skor kepuasan peserta pada tingkat reaksi dan pembelajaran sangat tinggi.
Penilaian peserta pada tingkat reaksi dilihat dari tiga sudut pandang yaitu reaksi instruktur, reaksi
terhadap penyampaian pelatihan, dan reaksi terhadap lingkungan pelatihan. Penilaian peserta pada
tingkat pembelajaran dilihat dari dampak pembelajaran dan pelatihan pengetahuan. Pelatihan
tersebut membuktikan bahwa program ini berhasil mengembangkan keterampilan peserta
pelatihan. Hal ini juga menunjukkan bahwa program tersebut telah berjalan efektif. Namun, produk
akhir dari peserta pelatihan tidak memenuhi standar industri. Dalam mengoptimalkan pelatihan ini
memerlukan tambahan waktu dan standarisasi kemampuan peserta dengan menggunakan
portofolio dari calon peserta pelatihan.

Kata kunci: pelatihan standar industri; evaluasi kirkpatrick; Pusat Pelatihan; kepuasan pelatihan;
pelatihan pengelasan

1. Introduction .
Teachers have a central role as implementers of learning activities [1]. One of vocational
teachers’ success indicator is the height number of students who are accepted for work. To
achieve this, teachers need to keep relevance between the skills taught at schools and the
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technology used in industry. In line with one of the link and match 8 + I strategies, teachers need
to receive training on technology updates and obtain competency certification of industry
standards [2]. So it is important to implement industry-based teacher education and training
programs [3]. This industry-standard training is proven effective to be implemented in
education and training [4].

VTTC is one of the providers of education and training in vocational education, especially
in the electronics and automotive fields. In order to guarantee the quality of vocational
education, VTTC provides training aimed for vocational college lecturers, vocational teachers,
and instructors of course and training institutions.

In July 2022, VTTC conducted a program to improve the competence of industrial-
standard vocational teachers in several departments, including the mechanical engineering
department. The training is about GTAW welding. The trainee were 15 teachers of welding
engineering competence and metal fabrication techniques from Vocational Schools in East Java
Province. The industry standard training program is carried out for 17 days, with the following
details: 13 days of training at VTTC, six days of internship in industry, and competency
certification by the industry for one day. Some participants felt that the time was too fast in
completing the project. The materials during the training included general material on
vocational education policies and specific material on technopreneurs, leadership, independent
curriculum, project-based learning (PjBL), risk management, project-based learning (PBL)
implementation, presentation of project results, expose, and training follow-up. The products of
the GTAW welding training are garden chairs and folding clotheslines. It will be exhibited in the
expose. During the expose, participants present and promote products. Afterward, participants
will participate in an internship and get certification from the industry.

Industry-standard training at VTTC applies the PBL learning method. The PBL method is
appropriate because it can improve the quality of learner-centered learning and allow them to
gain knowledge through experience working on projects [5]. PBL can also improve 21st-century
competencies, especially 4C, critical thinking, creativity, collaboration, and communication [6].
In addition, the training participants' practice results are used as a product that can be sold. The
concept encourages participants to produce quality products. Overall, the methods applied in
training aim to make teachers accustomed in implementing project-based learning and
producing excellent products. Based on the results of observations during training, the product
is not appropriate to the standard.

To measure the effectiveness of the program is necessary an evaluation. Evaluation is an
important stage in the development of curriculum and programs in education[7]. Evaluation is
a systematic procedure for collecting and analyzing training information to determine training
efficiency and effectiveness [8]. The evaluation model used in this article is Kirkpatrick. This
model was chosen because it is suitable for evaluating training implementation and commonly
used.

Kirkpatrick's evaluation model has applied the reaction and learning levels. The reaction
level assesses participants' thoughts and feelings about the training program [9]. It is important
to know because positive reactions from participants will support them in studying well. The
learning level provides data on the degree of change in knowledge, skills, or attitudes emanating
from the program as assessed using some performance test or by participant feedback on the
extent to which participants have learned the training material [9]. Both levels are relatively
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easy to assess because they can be done as long as the participants are still in the training
program. While levels 3 and 4 proved challenging to do as they required post-hoc studies and
evaluating participants' performance in the field[10].

Several articles have discussed the evaluation of training programs using the Kirkpatrick
model [8,11-16]. There are no articles that specifically discuss industry-standard training
programs. This article aims to evaluate the implementation of industry-standard training using
the Kirkpatrick model. The evaluation results are expected to be considered when preparing
future training programs.

2. Methods .

2.1. Types ofresearch

This type of research is an evaluation using the Kirkpatrick model. The models level which
are applied are reaction and learning. The reaction levels is used to define participants'
satisfaction with the training. At the same time, the learning level is used to measure
participants’ learning outcomes, including cognitive, psychomotor, and affective aspects.

2.2. Research subject

The research subjects were 15 participants in industry-standard training provided by
VTTC.

2.3. Research Instruments

The instruments used in this study were tests and non-tests. The test instrument used the
results of the pre-test and post-test assessments. Meanwhile, non-test instruments were
obtained through questionnaires and interviews. The questionnaire adapted from the
instrument used to evaluate the implementation of the training using the PBL method [8, 17, 18,
19]. The questionnaire used consisted of an open-ended question and a closed-ended question.

The questionnaire was developed based on two variables: reaction and learning. The
instrument was developed into four indicators. The reaction variable is broken down into three
indicators: the participant's reaction to the instructor, the participant's reaction to the training
delivery method, and the participant's reaction to the training environment. The learning
variable is described as an indicator of the impact of training on learning and knowledge. The
indicator is then outlined into 30 items. Each item was tested for validity and reliability from
previous research, and then the questionnaire was validated by experts. The questionnaire uses
a 4-point Likert scale, which consists of responses to strongly disagree, disagree, agree, and
strongly agree with the statements in the questionnaire.

2.4. Data analysis

The data from this study consisted of two types; they are quantitative and qualitative.
Quantitative data analysis used descriptive techniques to describe reactions and changes in
knowledge of the Kirkpatrick model in tabular form and t-tests to determine the increase in
participants' competence after implementing the training. Qualitative data obtained from open-
ended questions and interviews were analyzed using Nvivo software. The data will be used to
support quantitative data.
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3. Results and Discussion .
3.1. Participant Characteristics

The activity participants are teachers in the working area of VTTC, which consists of 15
teachers of welding and metal fabrication engineering expertise in the province of East Java,
namely two vocational schools from wilker 1, one vocational school from wilker 2, one
vocational school from wilker 3, and three vocational schools from wilker 4. Each school
delegates two participants to make it easier for the trainees to apply the knowledge gained
during the training. The characteristics of the trainees are shown in table 1.

Table 1. Characteristics of Training Participants

Characteristics Classification N(%)

Expertise Welding technique 10 (66.6%)
Mechanical Engineering 4 (26.6%)
Machining technique 1 (6.6%)

Last education Bachelor/ D4 14 (93.7%)
Master 1 (6.3%)

Teaching experience < 2 years 8 (53.3%)
5-10 years 5(33.3%)
11-20 2 (13.3%)

Gender Man 14 (93.7%)
Woman 1 (6.3%)

Table 1 shows that young teachers dominated the trainees. Teaching experience can be
one of the factors that affect teacher competence [20]. It can make participants have difficulties
in producing products in a short time. In addition, the lack of work experience harms the quality
of metal products produced[21]. This may result the product will not appropriate with the
standard.

3.2. Reaction

The evaluation results of GTAW welding training at the reaction level are very good. The
results are viewed from three things; the participant's reaction to the instructor, the
participant's reaction to the training delivery, and the participant's reaction to the facilities.
Table 2 below presents the data from the quantitative analysis at the reaction level.

Table 2. Results of Quantitative Analysis in the Reaction Level

No. Indicator Mean Standar Predicate
Deviation

1 Participant's Reaction to Instructor Very
392 0.22 good
2 Participant's Reaction to Training Delivery Very
3.87 0.25 good
3 Participant's Reaction to the Training Very
Environment 390 0.20 good

Based on the results of processing the questionnaire data in table 2, the participant's
reactions to the instructor, in this case, were widyaiswara, were in the very good category, with
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an average of 3.92. This is supported by qualitative data, which states that the instructor is the
most favorite part of the training. Widyaiswara has been able to apply an andragogy approach
that is compatible with the characteristics of the trainees. The term andragogy is synonymous
with adult learning [22].

GTAW welding training is carried out by considering the characteristics of adult education
by developing four main things: self-concept, the role of experience, learning readiness, and
learning orientation[23]. Widyaiswara acts as a mentor and facilitator for participants in
completing projects. The relationship between instructors and training participants is multi-
communication due to the concept of the andragogy approach[22]. This teaching pattern,
suitable for the self-concept of adults, has been able to direct them to achieve the desired goals.
The trainees are teachers with experience in the welding field; these factors play the most crucial
role in andragogy education[24], and topics that match the participants' experience will be more
exciting and easier to learn.

Based on the data in table 2, the teacher gave a very good assessment of the delivery of
GTAW welding training with an average score of 3.87. However, one indicator has a low
percentage, namely the indicator of the duration of the training implementation, with an average
score of 3.5. This figure gets the lowest percentage among the other items, in line with the
participant's statement that the duration of the training is something that needs to be improved
in this training. It is supported by the results of interviews with training participants. Some
participants felt that the duration of the training was too short of finishing the project. However,
some other participants felt that the duration of the training was sufficient. Participants who
gave low ratings of training duration were those with less than two years of teaching experience.
There is a significant influence between teaching experience on teacher competence [25,26].

The organization of training material is arranged appropriately to the needs of trainees'
lives. The presentation's order is according to the readiness of trainees. This is proved by the
delivery of GTAW welding training material divided into five stages. First, the delivery of
material on technopreneurs, leadership, independent curriculum, and PBL, which was delivered
simultaneously with other field training participants. Second, participants received an
explanation of the training objectives, project orientation, and introduction to GTAW welding by
widyaiswara. Third, widyaiswara trains participants' competence in welding GTAW. Fourth, in
groups, the trainees work on the project. Finally, participants presented the project results in
the expose activities, which were carried out with training participants in other fields. Fourth,
the material taught in GTAW welding training can support the work of the trainees so that the
training is suitable for the participant's learning orientation. Adults seek to learn knowledge and
skills to increase the effectiveness of their work[27].

GTAW welding training applies the PBL learning method. PBL is an effective learning
method for acquiring knowledge and skills [28]. The gold standard of project-based learning
must be applied strictly to improve the quality of training. The main criteria for the gold
standard for project-based learning are learning based on challenging problems or questions;
learning encourages continuous inquiry; authentic / directly connected to real-world problems;
paying attention to student voices and choices; reflection on the learning activities that have
been carried out; students get criticism and revision from other students, teachers and, or
experts; and produce products that are presented to the general public [29].
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To meet the gold standard project-based learning criteria, the projects created must come
from the initiative of the participants. The limited time provided made participants did not have
the opportunity to design the project according to their original ideas. The competency factor of
the participants also hindered the implementation of the gold standard project-based learning.
Not all participants have the skills to design a product; this is evidenced by the statement of
participants who want additional material about metal product design. However, the
participant's response to the training method was very good. Participants feel they have gained
knowledge about PBL. Several participants stated that the learning method was the most
favorite part of the training. Even the participants were inspired to implement PBL in schools.

The application of the gold standard project-based learning will have the consequence of
increasing the duration of the training time[30]. The implementation of PBL will not be optimal
if it is not supported by insufficient training duration. It was appropriate with the participant's
response which stated that the duration of the training was too short to learn GTAW welding
materials and produce home furniture products. These limitations can be overcome using the
flipped classroom training model. The application of the PjBL method in the flipped classroom
model is proven to positively contribute to the effectiveness of learning [4,31,32]. The VTTC
implemented this model in 2021. However, the model was not implemented further due to time
and human resource constraints.

The diverse competencies of participants can cause the problem of reactions to
inadequate training duration; there is no standardization of competency qualifications for
teachers participating in the training. The development of information technology, especially big
data, can be used to analyze teacher education and training policies [33]. Teacher professional
development management platforms like SIM PKB can be used optimally to map teacher
competencies and analyze the need for teacher competency improvement.

The training environment is a crucial factor responsible for the successful implementation
of the training program, which includes the suitability of physical facilities, equipment,
classrooms, and accommodation. The learning environment plays a positive role in the training
program’s success [8]. Based on the data in table 2, the participant's reactions to the learning
environment showed an excellent percentage. It was supported by the participant's response
which stated that the facilities provided by VTTC were the things they liked the most in training.

The equipment, classrooms, and accommodation facilities provided by VTTC are in
accordance with the standards set by legislation. The room has adequate lighting and air
circulation, and the ratio of the work area is 4.4 m2 per participant; these conditions are in
accordance with the standards of the training institution[34]. The tools and materials provided
during the training meet the needs of the participants. During work, participants are equipped
with complete welding personal protective equipment consisting of welding helmets, aprons,
gloves, safety shoes, and masks.

3.3. Learning

The evaluation results at the learning level were viewed from two perspectives: the
results of the participant's answers to the questionnaire on indicators of the impact of training
on learning and knowledge and the results of the different tests from the pre-test and post-test
scores. The data from the quantitative analysis at the learning level can be seen in table 3.
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Table 3. Data from the Quantitative Analysis of the Learning Level

No. Indicator Mean Standard Deviation Predicate
1 Impact of Training on Learning and Knowledge 3.93 0.16 Very good

The results showed that participants felt confident that their knowledge, information, and
practical skills improved after attending the training program. Participants learn about some
law, theory, and practice or find information related to their work. Suitable with the training
objectives to improve standardized professional competencies according to the needs of the
world of work.

As a result of the training, participants experienced increased skills in metal fabrication,
occupational safety and health (K3), entrepreneurship, drawing reading, and GTAW welding.
After completing the training series, participants are required to carry out follow-up actions in
the form of impacting teachers and students in their work environment. Stimulating activities
become important to do related to teachers' main tasks and functions [35]. Inducement
positively impacts the equitable distribution of teacher competencies [36]. Impacting will be
more effective in subject-teacher deliberations (MGMP) activities[37]. The VTTC sets no special
requirements regarding the technical implementation of the impact. The follow-up plan that the
training participants will carry out is to apply the PBL learning method and materials about
GTAW welding and to impart their knowledge to the teachers in their environment. However,
only a few schools have GTAW welding kits. So VTTC needs to consider the benefits of the
knowledge gained by the training participants.

The data from the pre-test and post-test were tested for normality of the data before the
paired difference test analysis was applied. Based on the results of the normality test of the data,
it is known that the scores are not distributed normally, so the normality test method is used to
determine the difference between the pre-test and post-test values. Based on the statistical
results of the paired difference test, a significance of 0.00 was obtained, which means that there
was a significant difference between the two groups of pre-test and post-test data. It indicates
that the participants experienced increased skills and knowledge due to the training.

Home furniture products produced by GTAW welding trainees still do not meet the
standards regarding precision and aesthetics. These problems are closely related to the duration
of the training and the competencies possessed by the participants. Limited experience and
competence will result in increased time to learn.

4. Conclusion .
Industry-standard teacher training has succeeded in improving participants' skills and
obtaining a high satisfaction score; this means that the program has been running effectively.
However, the products produced by the trainees did not meet the standards. It is due to the
limited time provided and the varying initial abilities of the trainees. Lack of experience and
skills makes the participants need more time to learn. They were increasing the effectiveness of
the training necessary to standardize the qualifications of the trainees. To determine the
qualifications of prospective trainees, VTTC can select participants based on their portfolio of
work and the competence of prospective participants. In addition, VTTC can also take advantage
of big data to determine participants’ preferences and qualifications.
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