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ABSTRACT

Since 2021, the Ministry of Education, Culture, Research and Technology
(Kemdikbudristek) of the Republic of Indonesia has implemented an independent
curriculum for all levels of education in stages. The policy for implementing this
curriculum, actually not much has changed from the previous curriculum (2013
curriculum). However, specifically Vocational High Schools (SMK) through the
Directorate General of Vocational Education are directed at implementing the
project-based learning model (PjBL) or teaching factory (tefa) in implementing the
accelerated curriculum after Covid-19. Implementing this project-based learning
model requires the right strategy in its implementation, plandaoresh is one of
them. The aim of this study is to find out the comparison of learning outcomes for
Technical Drawing subjects that apply the plandoresh strategy with other
strategies. The research subjects were two groups of class Xll students with
machining engineering skills competency, each numbering 36 students. The
research results show a significant comparison between the implementation of the
plandoresh strategy and the non-plandoresh strategy with a significance figure of a
< 0.05 (0.000 < 0.005) and t count > t table (5.839 > 2.021).
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INTRODUCTION

Since 2021, the Ministry of Education, Culture, Research and Technology
(Kemdikbudristek) of the Republic of Indonesia has implemented an independent
curriculum for all levels of education in stages. The policy for implementing this
curriculum, actually not much has changed from the previous curriculum (2013
curriculum). However, specifically Vocational High Schools (SMK) through the
Directorate General of Vocational Studies are directed at implementing the project-
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based learning model (PjBL) or teaching factory (tefa) in implementing the accelerated
curriculum after Covid-19.

The massive growth of information technology and artificial intelligence (Al)
has a huge impact on all areas of social life as well as challenges. Apart from
collaborating with work colleagues to solve problems and make decisions, workers
also analyze, change and create information and carry out various complex tasks using
this sophisticated technology.

Currently, the challenge for teachers in schools is to provide skills regarding
responsibility in acting by prioritizing the greater interests of society, demonstrating
ethical behavior personally, in the workplace and in relationships between
communities (soft skills).

Teachers can build relationships with students by believing in the uniqueness of
each individual, teaching differentially. Conveying respect and trust to students, as
well as valuing effort over achievement can encourage students' enthusiasm for
learning. Students are better prepared to acquire and improve new information,
strategies or skills after they have spent a lot of time exploring a challenge or problem
for themselves without receiving explicit prompts or answers at the start of a lesson.

Students are accustomed to each learning activity actively working both
individually and in groups, then sharing. Van den Brink in his book Critical Thinking for
Students (2000) says "being able to see more clearly what is happening in an
argument is a very useful skill".

To get used to and cultivate this kind of activity requires higher thinking skills or
in other terms higher order thinking skills (HOTs), such as analysis, synthesis, problem
solving and creativity. When the learning process accommodates differences, it can
help teachers be more effective in developing higher thinking skills. So, the paradigm
of teachers as learning centers (teacher centers) must be changed to a more
democratic direction, namely students as learning centers (student centers).

Various appropriate learning models are needed to obtain optimal learning
outcomes for vocational school students. Learning models that suit the characteristics
of vocational schools, such as Project Based Learning (PjBL), Contextual Based
Learning (CBL), Problem Based Learning (PBL), and others. The approach of these
learning models is student-centered, where students are more dominant in their
learning process and are of course very relevant to the process of developing high-
level thinking (HOTSs).

Strategy in the world of education is defined as a plan, method, or series of
activities designed to achieve a particular educational goal (J. R. David, 1976). Learning
strategies can be interpreted as plans that contain a series of activities designed to
achieve certain educational goals. Learning strategies are a series of activities and the
use of various resources or strengths in learning which are arranged to achieve
learning objectives.
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The term strategy in the learning process is a teacher's effort so that students
get optimal results in their learning. Kemp (1995) said that a learning strategy is a
learning activity that teachers and students must carry out so that learning objectives
can be achieved effectively and efficiently. Dick & Carey (1985) stated that a learning
strategy is a set of learning materials and procedures that are used together to
produce learning outcomes for students.

Esteban and Zapata (2016) state that strategy means a deliberate plan that
results in learning. In addition, the proposed cognitive activities will determine the
type of strategy; either associative, elaborative or organizational. A learning strategy is
a decision-making process (responsibility) in which the knowledge necessary for the
fulfillment of objectives is selected and recovered in a coordinated manner, according
to the situation the educational activity takes place.

Cerezo, Casanova, Manuel and De la Villa (2015) said that there are self-
regulation learning strategies which are divided into cognitive and cognitive. First,
according to the activities carried out by students to achieve learning objectives. Next
consists of the mastery and knowledge that students have about the process.

According to Affoni et al. (2021), plandoresh strategies include; 1) Plan which
consists of setting goals, determining final tasks, scheduling, challenges and solutions,
learning resources. 2) Do includes working on plans, finding new information, keeping
work well. 3) Review, discussion, group work, student interaction, listening to others.
4) Share, present, ask questions, test work results, receive feedback. 5) Happy,
continue to improve yourself, look for new, better ways, strive for improvement.

Today's vocational education and training systems are challenged to prepare
future workers not only to excel in routine jobs but also to be able to adapt to
complex and changing work environments (Dall'Alba, 2009). The ability to adapt to
changing demands in the workplace, students must be more independent and learn
throughout life in order to maintain and expand their competencies. Lifelong learning
requires the capacity to regulate one's own learning through metacognitive self-
reflective processes. (Van den Boom et al. 2007).

Little (1994 ) identified the learning process as important in enabling individual
autonomy by highlighting the ability of learners to transfer their learning to other
contexts. If learners can transfer their individual autonomy to new contexts, then
autonomy is not limited to a particular environment, or something that has already
been learned. According to Williamson (1995) the variables involved in one learning
environment with one individual are very broad. The only common element is student
responsibility.

Project-based learning refers to an inquiry-based learning method that involves
students in knowledge construction by having them complete meaningful projects and
develop real-world products (Brundiers & Wiek, 2013. Krajcik and Shin (2014) point out
six advantages of PjBL, including managing questions ,focus on learning objectives,
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participation in educational activities, collaboration among students, use of
scaffolding technology, and creation of tangible artifacts.Among all these features,
the creation of artifacts that solve authentic problems is the most important.

What differentiates PjBL from other student-centered pedagogies, for
example, problem-based learning (Blumenfeld et al., 1991; Helle, Tynjald, & Olkinuora,
2006). This creation process requires students to work together to find authentic
problem solutions in the process of integrating knowledge, application and
construction. Instructors and community members, usually as facilitators, provide
feedback and support to students to aid their learning process. Several reviewed
studies focused mostly on PjBL in postsecondary education.

Helle et al. (2006) discussed PjBL practices and the impact of PjBL on student
learning. Regarding practice, the authors found that most of the studies reviewed
were limited to course descriptions in terms of course scope, instructor requirements,
and team size. As for impact, the review found that only a few studies have
investigated the influence of PjBL on student learning related to cognitive outcomes
(e.g. knowledge) or affective outcomes (e.g. motivation). Efforts to achieve learning
goals can be achieved in three ways: 1) competitively, 2) individually, 3) collaboratively.
Whether by competing, individually or collaboratively, they have a role to play in
achieving goals. The idea is that all students should learn to compete, working alone
and with others. Research says that working together provides students with
opportunities for increased academic success because they have to ask questions,
discuss thoughts, find solutions, clarify their own thinking, and develop deeper
understanding. Apart from that, social skills such as taking turns, sharing, providing
help to others, and receiving help from others will be obtained through cooperation.

Collaboration does not happen automatically for students and requires
motivation, direct instruction, and practice time. When students are working together,
the teacher should ensure that all group members participate and are accepted by the
group, agree on their goals and plans for making a product, work in designated areas
to complete the product, and talk about their work and help each other.

In implementing learning models, appropriate strategies are needed to obtain
optimal learning outcomes. Strategy is one of the keys to the success of teachers as
facilitators in implementing learning models in teaching and learning activities.

Learning practices in vocational schools, the strategy or method that is often
used is assignments/recitations. This assignment/recitation method is a way of
presenting learning material where the teacher gives certain tasks so that students
carry out learning activities. Apart from its various advantages, the
assignment/recitation method has weaknesses, including; (1) students are difficult to
control, whether they are actually doing the assignment or someone else's, (2) it is not
easy to give assignments that suit individual student differences, (3) they often give
assignments that are monotonous, so they are boring.
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The learning strategy developed in this research is the Plan-Do-Review-Share-
Happy (Plandoresh) project-based learning model. It is hoped that the implementation
of the plandoresh strategy can improve student learning outcomes so that they are
able to answer the challenges of the world of work in the future.

METHODS AND MATERIALS
This study is classroom action research, which compares two groups or samples
that are not related to each other (independent). Testing was carried out using the
independent sample t-test, which is a statistical method used to compare two groups
or independent samples. The purpose of this test is to determine whether there is a
significant difference between the two groups in terms of the mean or means of the
observed variables.
The independent sample t-test was used to compare two different classes. One
class is the treatment group (plandoresh), the other class is the control group.
The steps carried out in the independent sample t-test are as follows:
1. Data from two independent groups or classes are compared.
2. The sample size for each class is 36 students (according to Ministry of Education
and Culture standards) so that it can meet the t-test assumptions.
3. Calculate the t-statistic value using the appropriate formula based on the sample
size and the average difference between the two groups.
4. Determine the significance level (a) < 0.05 which is the threshold for determining
whether the difference between two groups is considered significant.
5. Interpret the results If the null hypothesis is rejected, it means that there is a
significant difference between the two groups in terms of the means of the
observed variables.

RESULTS AND DISCUSSIONS
Results

After carrying out treatment in one of the classes, the learning results for that
class were obtained, namely class XII TPm 2 with an average learning result of 90.08.
Meanwhile, in the control group or class XIl TPm 3, the average score was 84.47. These
results show that the group or class that received learning treatment by applying the
plandoresh strategy was better than the group that did not apply the plandoresh
strategy. It can be seen in the following statistical table.

Table 1. Average Learning Results of Two Independent Groups

Mea Std. Std. Error
Class N n Deviation Mean

Learnin XII TPm 2 90.0

.78 .6
g Class > 8 3762 30
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outcom XII TPm 3

6 84. .352 .72
eGTM  Class 36 64.47 4.35 725

Based on the results of the independent sample t-test, where t count > t table
(5.839 > 2.021) while the significance value a < 0.05 (0.000 < 0.005). These results
indicate that there is a significant difference between learning in technical drawing
subjects that uses the plandoresh strategy and learning that does not apply the
plandoresh strategy. The following table shows the results of the independent sample
t-test.

Table 2. Independent Sample t-test results

Levene’s t-test for equality of

test for means

equality of

variances

F si t d Si M Std.
g f g ea Error

(- n differe
tai dif nce

le fer
d) en
ce
L Equa 3 . 5 7 .0 5  .961
e varia O . O o0 61
a nces o 8 8
r assu 4 5 3
n med 4 9
i  Equal 5 6 .0 5. .961
n varia . 8 00 6n
g nces 8 .
0 not 3 6
u assu 9 6
t med
C
o
m
e
G
T
M

DISCUSSIONS
The project-based learning model is a learning approach that involves students

in working on real projects or assignments that are challenging and meaningful. Under
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this model, students are actively involved in identifying problems, planning solutions,
conducting research, collaborating with teammates, and producing a final product
that reflects their understanding.

According to Hamalik (2004) "learning is a process, an activity and not a result
or goal. Learning is not just remembering, but broader than that, namely
experiencing.”

The project-based learning model places students as active participants in the
learning process. They learn by actively participating in real-life relevant projects,
which helps them develop practical skills and a deep understanding of the subject
matter.

This model allows students to develop a variety of skills, including problem-
solving skills, critical thinking, communication, working in teams, and time
management. This process helps prepare students to face real-world challenges and
the job market.

Although the project-based learning model has many benefits, its
implementation also requires good planning and organization from educators. Proper
guidance is required to ensure the project meets learning objectives and provides a
meaningful learning experience for students.

At this point, appropriate strategies are needed in learning activities. The
plandoresh strategy can present a sequence of planning processes (Plan), doing (Do),
reviewing work results (Review), and sharing with other friends (Share). These
plandoresh strategy steps are in line with a student-centered learning approach.

Students tend to be more motivated and engaged in learning when they have
responsibility for their own projects and are in control of the results. This can increase
students' interest and enthusiasm for learning.

CONCLUSIONS
The steps in applying the plandoresh strategy in learning technical drawing

include 1) plane; students plan their learning goals before starting a lesson or project,
2) do; students work on relevant assignments or projects to enable students to
engage in active and meaningful learning experiences, 3) review; students reflect on
the process of their learning outcomes. This is done through discussion with friends in
class, 4) share; sharing sessions where students can share their experiences and
learning with presentations.

Achieving good learning outcomes shows that the individual has successfully
achieved the learning objectives and mastered the expected material or skills.
Learning outcomes in technical drawing subjects achieved by students after following
the learning process in the classroom. This includes understanding, knowledge, and
skills.
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Learning outcomes are measured by tests, performance assessments, or
projects that require the application of knowledge and skills. Regarding this, it can be
concluded that the application of the Plandoresh strategy in technical drawing
subjects is very relevant to use in learning activities. Apart from vocational subjects,
the plandoresh strategy allows it to be applied to other subjects that use a project-
based learning model at secondary education level.
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