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This study aims to produce the needs analysis of the Teaching Industry-based on the Industrial Electronics learning
model. This research type is development research which final product in the form of a Teaching Industry-based
Industrial Electronics learning model. The research subject is Vocational School in Makassar City with the field of
expertise in Industrial Electronics program and the Indicator competency achievement is Programmable Logic
Controllers. Based on the needs analysis stage of the model, the results obtained are producing a Teaching Industry-
based Industrial Electronics learning model by initial investigations of theoretically reviewing and analyzing the needs
of Teaching Industry-based Industrial Electronics learning models, such as (1) The overview of teachers with the field
of expertise industrial electronics in vocational schools, (2) Identification of Industrial Electronics learning objectives,
(3) Problem Analysis of Industrial Electronics learning, and (4) Analysis of Teaching Industry Models.

Keywords: Needs analysis, learning model, industrial teaching, industrial electronics.

1. INTRODUCTION

The change of a nation is largely determined by the
quality of its education. Education has an important role
in achieving national development goals. The ongoing
development in the era globalization causes many
changes in all fields. The needs and challenges of the
increasinglgy complex world of work require that the
workforce as human resources (HR) must be able to
compete W} the provision of professional
competencies. Education is expected to be able to give
birth to a generation of people who are strong, skilled.
creative. innovative, imaginative, sensitive to local
wisdom. and also technopreneurship [1].

Along with the growth of the world of work in
Indopgsia. the demand for skilled workers who graduated
from Vocational High Schools (SMK) is increasing.
Therefore, Vocational High Schools need to prepare and
eqpy:p their students with knowledge and skills that are by
the needgpf the Business World and the Industrial World
(DUDI). The development of Vocational High Schools is
directed at increasing international competitiveness as a

toundation in building the nation's independence and
competitiygness in facing global competition [2]. The [3]
has stated that the purpose t@:.-‘ocatiﬂnal education is to
prepare for working life, The imitial ppgparation of
individuals for working life, the continuous development
of individuals throughout their working life. and the
provision of educational experiences for dealing with
tuture job changes.

One of them gpa competitive and skilled workforce
born from quality vVocational education that is relevant to
the demands of the world of work that i1s constantly
evolving. Thus, the world of education must also keep up
with the changing times. Revitalization of vocational
education needs to be carried out to prepare an additional
58 million workers with 2 1st-century skills in the next 15
years to bring Indonesia to become a country with the
world's number 7 economic power in 2030 [4].

The President has issued Presidential Instruction
Number 9 of 2016 concerning the Revitalization of
Vocational High Schools in the context of Improving the
Quality and Competitiveness of Indonesian Human

Copyright © 2022 The Authors. Published by Atlantis Press International B.V.
This 1= an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-ne/4.0/.
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Resources which is the direction of future vocational
education elopment. The Presidential Instruction
explains thatthe Ministry of Edugation and Culture has
the task of (1) making a roa 1:@; the development of
Vocational High Schools: (2]erfecting and aligning the
SMK curriculum with competencies according to the
needs of graduate users ( link and match ); (3) increase
the number and competence of educators and vocational
education personnel; (4) increase cooperation with
ministries/agencies, local governments, and DUDI: (5)
improve access, certification of SMK graduates and
accreditation of SMK; and (6) forming a working group
for vocational development [5].

Taufiq Rizaldi (2015) explains that improving the
quality of human resources needs to be directed at
creating higher quality education graduates, improving
workforce skills, and encouraging worker competency
certification so that they can be competitive in ASEAN
and international markets. Furthermore. Presidential
Instruction No. 6 of 2014 concerning increasing national
competitiveness in the context of facing the economic
community. The Association of Southeast Asian Nations
explains that workforce development, which focuses on:
(1) Increasing Labor Competitiveness; and (2) Improving
the competence and productivity of the workforce. These
two things provide an understanding of the importance of
developing quality human resources which is the main

priority scale in producing a professional workforce to
face the MEA.

In efforts to anticipate this statement, we need a
learning model that can grow or improve thinking skills
and work abilities. Vocational education institutions,
especially SMK and DUDI, cooperate to build industrial
classes with industry teaching so that the 21st-century
skills needed can be met in a synergy between SMK,
DUDI, and government policies. Therefore, vocational
education is basically "education for work". So it is very
urgent to develop the "teaching industry" as a model to
develop the skills of gradugses skills, including the ability
to use work equipment and critical thinking skills (critical
thinking skills) in the face of the bal workforce.
Efforts to produce an effective model, 1t 1s necessary to
analyze the needs of the learning model to be developed.
Needs analysis 1s needed in assessing the initial
phenomena needed in providing a clear picture of the
Teaching Industry (IT) -based Industrial Electronics
learning model (ELIND ) as an alternative model that is
effective in growing critical thinking skills and work
skills of SMK students.

The IT learning model has the basic concept of
transferring part of the educational process and industrial
processes in a learning design so that competency-based
education 1s held that gives birth to human resources who
win in global competition [6]. IT learning is an industrial

https://universitas-negerimakassar.turnitin.com/viewer/submissions/0id:30123:13053167/print?locale=en
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learning activity that aims to condition students into the
actual production process situation in the industry, by
presenting materials that are combined between SMK
curriculum materials and materials from the industry so
that synchronization occurs between the two materials.
The [7] states that industrial teaching or industrial
learning is a form of effort to provide a real experience to
students by involving students in production/services in
industry or schools by involving students directly.
Industrial learning is certainly different from other
learning, where industrial learning students gain real
experience by industry needs.

Thus, to realize the conditions of [T learning requires
the ability of teachers who are professional in their fields,
and competent industrial instructors, innovative students
can make new technological innovations. In addition,
government policies that overshadow the ongoing
process, so that the synergistic partnership of SMK,
DUDI. and the government so that the fulfillment of
graduates' abilities can be achieved according to the
objectives of vocational education so that they can face
various challenges in the 21st century through the IT
learning model. The research results of [8] found that the
contribution of the implementation of entrepreneurship-
based teaching industry learning model to the
improvement of productive skills competence had quite
high criteria, the magnitude of the contribution of
learning motivation to increasing the competence of
productive skills of Boutique Clothing and Patisserie had
high criteria and the magnitude of the contribution to the
implementation of teaching industry model learning.
based on entrepreneurship and learning motivation to
increase the competence of productive skills have high
criteria.

Critical Thinking Skills and work skills can be grown
through the IT model, where critical thinking is an art in
the process of analyzing and evaluating from a
perspective to increase understanding. This requires a
strong standard of thinking and deep attention [9].[10].

éritical thinking skills are also related to students' ability
o analyze arguments. make conclusions using reasoning,
assess or evaluate, and make decisions or problem
solving [9]. [11]. Meanwhile, workability can be seen as
a balance between work demands and individual
resources. Thus, this needs analysis is to answer the
problems in designing IT models with systematic steps to
grow both of them.

?. METHOD

This research is a qualitative descriptive study. which
was conducted to obtain an overview of the data on needs
analysis ingpeveloping the IT-based ELIND learning
model. The results of the needs analysis are used as a
reference or guide in producing the indicators of the IT-
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based ELIND learning model as outlined in the stages of
thed T learning model and syntax.
his research was conducted in State Vocational High
échools, as the subject of the research was productive
‘ocational high schools with ELIND expertise. The
selection of research subjects was carried out in the
following steps: (1) Selecting 2 (two) State Vocational
High Schools in Makassar City at random as a place of
research: (2) Choose a SMK that has an ELIND field: (3)
Determining the object of research based on the selection
of steps (1) and (2).

3. RESULTS AND DISCUSSIONS

3.1. Results

The results of the research are divided into 5 (five)
parts, namely: (1) conducting a literature spdy of the
development model, (2) a description of Vvocational
teachers in the field of industrial electronics expertise in
SMK., (3) the stages of development, (4) a description of
the contents of the Electronic learning model. Industry.
(5) Analysis of IT Models, and (6) Overview of FGD
results on the design of the IT-based ELIND learning
model.

3.1.1. Conduct Initial Investigations Through A
Literature Study of Development Models

Initial activities were carried out in analyzing the
needs of the model by conducting a literature study
(supporting theories) in IT Model-based learning. This is
very important to achieve learning objectives so that
critical thinking skills and work skills can be realized as
expected. The learning theories related to this module are
the learning theories of behaviorism and constructivism,
which are collaborated in learning the IT model. In
addition, identification of IT-based industrial electronics
learning steps was also carried out, and analyzing IT-

based industrial electronics learning models.
Furthermore, the design of IT-based industrial
electronics learning models, IT-based industrial

electronics learning concepts, IT learning principles, IT
learning support components, and the positive impact of
IT-based electronics learning on SMK graduates.

3.1.2. Overview of ELIND's Vocational High
School Teachers

3.1.2.1. Presentation of Male and Female Tecachers

The productive teachers of ELIND's skill competency
in SMK who were involved and took a role in this study
consisted of 56% male teachers and 44% female teachers.
It can be concluded that most of the teachers in SMK are
male because the interest in this field is still dominated

https://universitas-negerimakassar.turnitin.com/viewer/submissions/oid:30123:13053167/print?locale=en
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by men, however, the motivation of female teachers to
choose this field as a unique job and market opportunity
is wide open. Male and female teachers in IT-based
industrial electronics learning have a very big role in
achieving learning objectives according to the lesson
plans.

H Male

B Female

Figure 1 Presentation of Male and Female Teachers

3.1.2.2. ELIND’s Teacher Age

Around 40.74% of ELIND's teachers of expertise are
50 years old, this shows that the teachers at the SMK have
very adequate teaching experience in terms of age.

The age of responden
40,74%

29,63%

18,52%
I 11,11%

Morethan 50 41-50years 31-40years lessthan30
years old old old years old

Figure 2 The age of ELIND’s Teachers

3.1.2.3. ELIND's Teacher of Working Period

Theoretically, teachers who have a long working
period have sufficient experience and competency skills.
Based on observations and interviews, the data obtained
tor ELIND teachers' tenure of fewer than 10 years were
40.74%, and 33.33% (21 to 30 vyears). These results
describe that ELIND teachers, although the largest
presentation has less than 10 vears of teaching, these
young teachers have adequate knowledge and skills, this
is indicated by learning activities that involve active
student interaction.
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Tenure

40,74%

Morethan 30 21- 30vyears 11- 20years less than 10
years old old old years old

Figure 3 ELIND Teacher Tenure

3.1.2.4. ELIND’s Teacher Workine Group

As many as 37.04% of ELIND teachers have class
IVb, based on the monitoring of the teacher class level. it
1s a description of the level of expertise in ELIND's field
of expertise in theory and practice. Teachers who do not
yet have a class 44.44%, teachers who do not have this
class are contract teachers whose existence is very
helpful for ASN (State Civil Apparatus) teachers in the
school.

Working Class

50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

N N

v-B IV-A l-D N-C  Nothing

Figure 4 ELIND'S Teacher Working Group

3.1.3. Stages of Model Development (Results of
Preliminary Investigation)

Qr]itial investigation through needs anaqis of
learning model design in the ELIND field through
observation activities at State Vocational Schools in
Makassar City. The initial stage was interviews with the
head of the ELIND Expertise Program, the Electronics
Expertise Program. and several teachers in this area of
expertise through face-to-face meetings. The data from
the initial investigation obtain information that is used to
draft the IT model.

https://universitas-negerimakassar.turnitin.com/viewer/submissions/oid:30123:13053167/print?locale=en
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3.1.3.1. Identification of ELIND ’s Learning
Objectives

The learning objectives of Industrial Electronics
Engineering Expertise Competence, namely educating
students to have the ability/skills in the field of control
systems and maintenance of industrial equipment based
on electrical control, microprocessor, and PLC. Where
the competencies above include general knowledge and
skills of Electrical and Electronics. Microcontroller and
Microprocessor, Pneumatic and PLC, as well as
computer-based programming which is closely related to
industrial production processes.

Industrial  Electronics  Engineering  Expertise
Competence 1s an expert program that specifically
provides expertise for maintenance and repair, and (2)
manufacture and assembly of household industrial
electronics. In addition, students also gain expertise in
instrumentation and technology
Programm Logic Controller (PLC) and pneumatic
electronics. Based on the results of observations and
interviews with the Head of the Department and several
teachers, the following information was obtained: (1)
Graduates of Industrial  Electronics  Expertise
Competence are expected to be able to carry out work as
industrial electronics techmicians, (2) can plan and
organize the work of electronics technicians in the
industry and other installations, (3) can program
electronic automation systems with PLC and computers,
plan, assemble, and install electronic devices for
electronic automation systems.

control such as

The results of the interview explained that the
competence of this field of work, students can master,
namely: (1) Programming electronic automation systems
with microprocessors, microcontrollers, PLCs, (2)
Planning, assembling, installing electronic devices for
electronic automation systems, and (3) All work-related
with automation or control of industrial machines.

3.1.3.2. ELIND’s Learnine Problem Ancalvsis

Industrial electronics competency learning has been
carried out so far using a lecture and discussion learning
approach accompanied by questions and answers. The
learning approach 1s monotonous so that student
motivation is not well developed. This learning condition
causes critical thinking skills and work skills to not grow,
even though this is needed to keep pace with the
development of work equipment in the industry which is
always updated. The practicum is carried out with
improvised equipment, with simple techniques so that the
learning objectives written in the Lesson Plan (RPP) are
not fully realized properly. The production process using
PLC as an important component of industrial work
processes is not fully understood by students. Some of the
special laboratory equipment in this area of expertise 1s
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not yet complete. ELIND equipment on PLC already
exists but is still not complete so that the competencies
expected in the RPP are not achieved optimally. This was
discussed during the observation and interview process
by providing input for the Head of Department and
teachers. DUDI's partnership program to transfer
knowledge and skills regarding this competence can be

Qeveloped beyond the MoU which establishes bonds with

ach other by always being guided by the principles of
mutual reinforcement, mutual benefit, and mutual trust.

hrough a partnership with DUDI, Vocational Schools

an learn new technologies that have the potential to be
developed into learning media, modules, or technological
works, and the development of production units for
Vocational High Schools.

The implementation of this partnership presents a real
industry portrait presented in learning in Vocational High
Schools (SMEK) through the IT model. Students directly
learn industrial concepts at school by building these
concepts with industrial miniatures in them.

3.1.4. Teaching Industrv Model Analysis (IT
Model)

The learning-teaching industry is an industry of
learning activities aimed at conditioning the learners into
the actual situation of the production process in the
industry, by providing the material that is combined
between vocational curriculum materials with the
material of the industry so that there 1s synchronization
between the two materials. This IT model almost
coincides with the teaching factory (TEFA). where the
learning concept leads to work process-oriented learning
in the industry. However, the difference is in the
implementation of work process activities where the IT
mode emphasizes industrial processes according to the
competence of the field of expertise.

3.1.5. Description of the Contents of The IT-
Based ELIND Learning Model

Phase 1 is the phase of receiving product orders and
then 1dentifying and analyzing order specifications. The
teacher guides the students in discussing to identify and
analyze the product specifications to be worked on. Then
the teacher guides the students to write down the product
specifications to be worked on. The next phase (Phase II)
is the teacher making planning documents for order
processing in the form of procedures, timelines, product
designs, tools and materials, final specifications of
orders. In Phase III. namely the provision of tools and
materials to be used. In this phase, the teacher directs
students to discuss methods of providing effective and
efficient tools and materials. Next, direct students to
provide tools and materials that will be used to work on
the product.

https://universitas-negerimakassar.turnitin.com/viewer/submissions/0id:30123:13053167/print?locale=en
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Phase IV is the process of working on products where
the teacher will direct students to discuss effective and
efficient methods of working on products as well as
directing and monitoring students working on the
product. Continue to phase V where in this phase students
assist the industry/product ordering parties. The teacher
checks the suitability of the product specifications made
by students to go to the stage of assistance to the product
ordering industry and facilitates and guides students for
assistance to the industry regarding the products that have
been made. Next phase VI finalizes the products made.
The teacher explains to students the results of the
assistance to the product ordering gndustry to further
guide students to finalize the product based on the results
of the assistance.

Phase VII is the teacher and students together to
evaluate the final product work. The teacher directs
students to make a final presentation of product work,
tacilitates student discussions about the final €valuation
of the pgqaduct manufacturing process, explains the results
of the Tinal evaluation of the product manufacturing
process, and directs students to make a final product
report. The last phase is the phase of product delivery to
the ordering industry according to the product
specifications requested.

3.1.6. Results of Focus Group Discussion (FGD)

The FGD activity was carried out after the IT-based
ELIND learning model design process had been designed
by the research team. Team of Experts with Research
Teams involved in FGD activities in various fields of
engineering expertise and research methodologies. The
FGD implementation resulted in a revised model design
which was then submitted for registration of IPR
(Intellectual Property Rights). These results will be used
in the model feasibility test at a later stage (Phase II).
Some expert inputs are as follows.

The results of the FGD that had been carried out with
5 experts in the field of expertise provided several
suggestions for improving the design of the IT-based
ELIND learning model. IT Model syntax, 2) The initial
phase/stage of the IT learning model syntax should be
added to an imitial phase, namely market needs analysis,
3) clarifying the link between the Industrial Electronics
expertise program and the IT model, 3) an overview of
the production process in the industry/a description of the
production machines used with the application of PLC as
the control, 4) Focus on the competencies to be achieved
by students, not on the final product. 5) Add production
process control technology to the table list of partner
industry plans, 6) Several sensors and other automation
systems can be added to miniature production machines
to be made. considering the production process, 7) The
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evaluation instrument must be specific and standard to
measure student competence.

3.2. Discussion

Productive teachers in the field of industrnal
electronics expertise have had sufficient experience
supported by adequate contract teachers who have the
knowledge and skills to work on some work equipment
in the laboratory. The [12] states that a teacher must have
adequate and competent skills in the field he 1s involved
in. namely to improve his performance along with the
achievements or results and outcomes of a job. Then, the
[13] state that teacher quality is very important to support
the country's economic development.

Competent teachers deliver students who can
improve critical thinking skills and work skills. IT-based
ELIND learning which has been designed with the stages
of developing a learning model problem analysis,
Teaching Industry Model Analysis (IT Model), and a
description of the contents of the IT-based ELIND
learning model, provides an IT model framework with
systematic stages starting from analysis and development

q that after being tested 1t 1s expected to be effective.
e

velop critical thinking and work skills. Criti@l
thinking skills are also related to students' ability To
analyze arguments, make conclusions using reasoning,
assess or evaluate, and make decisions or problem
solving [9][11]. Critical thinking skills can be
empowered through learning in schools, especially in
vocational education as a provision for graduate
competitiveness [14][15]. For this reason. optimizing
learning critical thinking skills in the classroom is very
important because it can affect student learning outcomes
[16][17]. Critical thinking skills are a form of 21st-
century skills that are expected to be able to equip
students to have strong competitiveness in the face of job
market competition [18][14]. Several key indicators in
measuring critical thinking skills such as the ability to
interpret, analvze, draw conclusions, evaluate, provide
explanations, and self-regulation [15]. This explanation
provides an understanding of the importance of
integrating metacognitive strategies in learning tools. If
the learning tools are packaged properly according to the
learning objectives, they will grow HOTS abilities and
produce effective learning.

Workability can be seen as a balance between work
demands and individual resources. Workability 1s also
defined as the extent to which the person can work [19].
Emplovability, defined as a balance between human
resources and job demands, is an evidence-based concept
[20]. Workability 1s a dynamic range of aspects,
determination to build, and also individual characteristics
that have been systematically and negatively correlated
with age, and also systematically positively correlated

https://universitas-negerimakassar.turnitin.com/viewer/submissions/0id:30123:13053167/print?locale=en
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with quality of work-life, quality of life. productivity. and
general well-being [21]. Thus, students who have good
work skills will make it easier to carry out their
responsibilities in carrying out work at DUDI both during
field Industrial practice and internships for a certain time.

Description of the contents of the ELIND learning
model, containing the stages of learning with the
tollowing steps: (1) Analysis of market needs., (2)
acceptance of orders, (3) Identification and analysis of
order specifications, (4) Preparation of order processing
planning documents (procedures). . timeline., product
design, tools and materials, final specifications of the
order), (5) Provision of tools and materials to be used. (6)
Order processing process, (7) assistance to industry, (8)
Finalization of workmanship, (9) Evaluation the end of
the execution of the order, and (10) the submission of the
order. This stage is by the miniature of industrial work
process activities, the IT model that has been designed
will provide a real picture of industrial processes for
vocational students.

The next stage is to analyze the IT model by paying
attention to the linked learning syntax, namely the PjBL
and WBL approaches. The IT-based ELIND learning
model with PjBL and WBL approaches where the syntax
1s product-based and produces students who can carry out
the production process optimally. Thg implementation of
the IT Model 1s ultimately able To improve critical
thinking skills and work skills. The PjBL syntax consists
of 4 stages, namely: 1) Reading about Science, (2) Direct
Instruction. (3) Process Science Teaching, and (4)
Project-based learning. WBL describes a
school/pgiversity class program that brings together
schoolgﬁversities and work organizations to create
learning opportunities in the workplace [22][23][24].

The description of the results of the FGD on the
design of the IT-based ELIND learning model was
revised/improved then summarized in the following
descriptions: 1) the IT model design provides clarity on
the use of PjBL and work-based learning (WBL) syntax
with the IT model syntax, 2) Initial phases / stages From
the syntax of the IT learning model, an initial phase
should be added. namely market needs analysis, 3)
clarifying the link between the Industrial Electronics
expertise program and the IT model, 3) describing the
production process in the industry / description of the
production machine used with the application of PLC as
a control, 4) Focusing on competencies that students want
to achieve, not in the final product. 5) Add production
process control technology to the partner industry plan
list table . 6) Several sensors and other automation
systems can be added to the mimiature production
machine that will be made, and consider the production
process, and 7) The evaluation instrument must be
specific and standard to measure comm student potential.
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ELIND Learning Model-based IT to improve critical
thinking skills and ability to work were developed
consisting of five (5) components, namely: (1) Syntax:
The syntax 1s a phase - the phase of activity in models of
learning embodied in a series of learning activities. Thus,
the syntax learning model designed in this research, in
general, 1s the herb between design researchers with signs
- signs or the classification of learning that has been put
forward by the designers learning models such as:
[25][26][27][28][29][30][31]: (2) Social system: Social
system 1s a condition or situation or rule that applies in a
learning model; (3) The principle of reaction: The
principle of reaction is a pattern of activities that describe
the teacher's response to students, both individually and
in groups, as well as a whole: (4) Support system: The
support gystem of a learning model is things that can
support the achievement of learming objectives by
applying a learning model [32]. The things referred to as
a support system in the form of facilities, materials,
devices, and aids or media: (5) Instructional impact and
tollower/accompaniment impact: The principle of model
users must seek to synergize £ll model components to
achieve learning objectives. Learning objectives are
divided into main goals that are immediate/urgent to be
achieved (instructional ect) and
tollower/accompaniment goals, namely goals that cannot
be achieved immediately or the results cannot be
obtained immediately after learning takes place, but are
expected in a relatively long time (nurturant effect).

4. CONCLUSION

Based on the results of data analysis and discussion
of research results, it can be concluded that: (1) conduct
a literature study, (2) Overview of teachers in vocational
industrial electronics expertise in SMK can implement IT
models, (3) Identify Industrial Electronics learning
objectives tailored too with the IT model, (4) Analysis of
Industrial Electronics learning problems developed with
the IT Model approach. and (5) Analysis of the IT Model
by bringing the concept of industrial processes closer to
SMK. (6) Results of Focus Group Discussion (FGD), so
that students can master optimally ELIND learning with
industrial production processes and can develop critical
thinking and work skills.
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