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1. Introduction

Vocational education graduates are prepared to have the appropriate competence and be able to
develop a professional attitude of related industry. One major goal of modern learning in vocational education
is to combine the process of drilling students with the realistic activity on the job (Tanggaard, 2007). The fact
that, graduates of vocational school have a high competitiveness for employment also earned a higher
income than the job seeker high school graduates (Newhouse, et al., 2011). So that schools can shape
students into graduates who have mastery of job competencies, needed a model for learning in vocational
education can be a solution to facilitate learning at the same time early adaptation to the circumstances
around the world of work (Rouvrais, et al., 2006).
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Problem-based learning (PjBL) is an approach to learning in the classroom designed to improve
students' skills in investigative authentic problems (Blumenfeld, et al., 1991). The PjBL provides the demands
of the students and teachers to deal with the complex learning process, challenging, task of carrying out an
authentic project that requires resources and careful planning by the student (Laffey, et al., 1998). Limited
resources had always been an important obstacle in the implementation of the PjBL (Harry Scarbrough, et
al., 2004). Flexibility in project-based learning environment allows students to measure their capabilities,
resources, and plan (Grant, et al., 2005).

Trend of labor market demand requires new graduates must be ready to carry out his job. So requires
educational institutions to review the educational process of pedagogical standpoint that the learning process
is focused on preparing students to have professional competence (Rouvrais, 2006). Perspective of learning
in the school and learning in the workplace is very different, because the workplace learning is more informal
and incidental (Tynjala, 2008). This problem becomes very interesting to bring the learning process in the
workplace into the classroom. The PjBL has been greatly tested approach in improving students' skills in
designing projects and solving authentic problems (Lam, et al., 2010; Panasan, 2010; Tongsakul, et al., 2011;
Bédard, et al., 2012). Learning in vocational education should also equip students to have professional
competence of the workforce. Pedagogic process approach can be done by combining the principles of PjBL
with learning approach that has the characteristics can condition the student to be ready to adapt and to have
professional competence in the industry.

Institute of Technical Education (ITE) of Singapore has successfully implemented a learning model
that creates a culture of continuous learning to create students ready to face global economic competition
(Lou Shizhou and Chen Dan, 2007). This model guiding the process of learning guides, habituation and
product formation process of learning. The development process on this model include stages Plan, Explore,
Practice, Perform (PEPP) which will guide the teacher in organizing learning through collaborative activities
(learning cycle) in building habituation consisting of Enquiry activities and Reflect. Results of applicability, will
be learning the product obtained in the form of professional knowledge learning outcomes are documented
and in-sharing (tangible product) and teachers who always used to improve the quality of learning (Leong,
2004). To apply them in the learning process of vocational education in Indonesia will conduct a conceptual
model of pedagogy of learning PjBL design combined with PEPPER learning model.

2. Reseach Method

PjBL-PEPPER hybrid models developed in the form of research and development learning model, so
that the research process consists of the stages of development and testing of a model, the research
approach method uses a mixture (mix method), the research procedures for collecting, analyzing and
combining quantitative research process and in a qualitative study to understand the problem (Levin, et al.,
2013).

Design of research model used an exploratory sequential design, sequential process results of the first
research method can be used to develop or inform the second method. This design is chosen with
consideration that the process of developing a hybrid model required an investigation to establish the syntax
of components which are then tested on the samples. The design of the research conducted is shown in
Figure 1.

Interpretation by inference:

qualitative |~ quantitative L Qualitative = quantitative

Figure 1. An Exploratory Sequential Design

Type of exploratory sequential design used in this research is the instrument development models,
types have been selected on the application of the second model (quantitative) requires the implementation
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of instruments that is based on the character created based on qualitative findings, the design of this design
is shown in Figure 2.

Qualitative data Qualitative data ualitative conclusions instrument
collection analysis a development
qualitative o Lo o

interpretation of |—> quantitative | Quantitative data N Quantitative data

o conclusions analysis collection
quantitative

Figure 2. Sequential Exploratory Design : Instrument Development Models

First phase of the research used a qualitative approach with a qualitative descriptive design was
intended to establish the facts, circumstances, phenomena, variables and circumstances that occurred while
running the research and presenting what it is. Mean the application of the approach in this study is to develop
a hybrid model syntax PjBL-PEPPER.

Second phase of the research used a quantitative approach using design: a quasi-experimental one
group pre test and post test design, which is intended to determine whether or not the result of a treatment
that is imposed on a group of subjects inquired, design for phase 2 study is shown in Figure 3,

X1
Learning of Computer Network with
PjBL-PEPPER Hybrid Models

Q2
PostTest

Q1
PreTest

Figure 3. Research Design : One Group Pre Test and Post Test Design

Samples of the research are given pre-test (Q1), then the students will get a hybrid learning model P-
PEPPER in an effort to gain industrial competence on learning Computer Network (X1), then students are
given a post-test the same as in the pre-test to determine learning outcomes in the form of an increase in
student learning achievement (Q2). Participants of the research is Computer Network Engineering of
Vocational High School Network consisting of 35 students and vocational teachers as peer observer. The
sample selection of this study because the students carry out learning Computer Networks as an object of
research.

Referring to the research design, the research procedure consists of the stages of model development,
testing and data analyzing and conclusions, Figure 4 shows the research stage procedure which identified
as the formulation of the problem in research. Phase of model development, covering the manufacture of
product design in the form of the preparation of hybrid models drawn from an analysis of the model and the
model PjBL- PEPPER, further design assessment by experts, to get the syntax validation of hybrid models.
Phase of model testing to measure the effectiveness, efficiency and attractiveness of the design is done in
the form of learning tools include document preparation task analysis, leraning Engagement Plan (LEP),
teaching materials, instructional media, worksheets and reflection are used in learning Computer Network.
The stage of data analysis and conclusion to know the difference of the two times measurement, by pre-test
and post-test were escorting treatment of learning the successful use of the model is shown by the results of
the evaluation of the student gain.
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PjBL identification PEPPER identification

\/

Syntax building of
PjBL-PEPPER Hybrid Models

Develop Learning Tool

!

X1
Q1 Hybrid PjBL PEPPER i Q2
PreTest 1 Implementation in the PostTest
Classroom

v

Processing and Data Analysis

conclusion

Figure 4. Research Procedure

Data processing has been done in order to find the value of the effective use of PjBL-PEPPER hybrid
models in learning Computer Networks statistical calculations to test the effectiveness of PjBL -PEPPER
hybrid models that do are: (1) Test the difference between two measurements, measurement with T test
when normally distributed data or Wilcoxon test when the data were not normally distributed. (2) Calculating
the average gain of the acquisition of student achievement of the acquisition value of cognitive pre-test and
post-test.

3. Results and Discussion

The Syntax of PjBL-PEPPER Hybrid Model

Syntax of PjBL-PEPPER hybrid model consisting of four steps of learning, namely (1) Orientation
Competence (OKK), (2) Deepening Learning Materials (PMB), (3) Presentation of Work Competence (PKK)
and Reflection. slice of origin model as a process of formation of the hybrid model are shown in Table 1

Table 1
The Sliced of PjBL and PEPPER models
Project Based Learning PEPPER Hybrid PjBL-PEPPER
1. Determination of
fundamental questions 1. Plan 1. Orientation Competence
2. Designing project planning ' (OKK)
3. Develop project schedule
4. Monitoring of learners and 2. Explore 2. Deepening Learning
the progress of the project 3. Practice Materials (PMB)
3. Presentation of Work
5. Test results 4. Perform Competence (PKK)
. 5. Enquiry .
6. Evaluate experience 6. Reflect 4. Reflection
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After validation through expert-judgment regarding the composition of syntax, PjBL-PEPPER hybrid model
described in Figure 5.

1. Orientation Competence (OKK)

orientation of the world of work and job description related knowledge and skills
that will be learned to aet the iob combetence.

v

2. Deepening Learning Materials (PMB)

Use a variety of methods and learning resources to dig in the development of
learnina materials enrichment work as demanded competence

v A
3. Presentation of Work Competence (PKK)

Skills required by the employment of competence is shown through the fulfillment
of the skills that match the criteria of performance

'

4. Reflection

Meanings of learning that have been made to the competence, the learning
process and the use of learnina outcomes in the industrial standard.

Figure 5. Syntax of PjBL-PEPPER Hybrid Model

Details syntax PBL-PEPPER hybrid model, can be explained as follows:

1. Competence Work Orientation

Identification of job competence (task analysis) in accordance with the competence of work /
learning theme.

Submission of the working scenario

Submission of goals, objectives and target learning

Exploring students' initial knowledge of the learning material.

Giving stimulation and increase students' motivation

2. Deepening Learning Materials

Deepening study materials with student-centered methods.
Use a variety of learning resources

3. Presentation of Work Competence

- Presenting the learning objectives through performance work skills

Obtain proof of concept through deepening

Finding the necessary competence in the working world
Documenting the learning experience experienced
Publishes a learning experience and work competence

4. Reflection

Inference and learning materials tailored to the competence of the workforce
Giving feedback learning
Reflection learning experience

Adoption of competence working on a hybrid model PjBL-PEPPER makes learning feel more real, it
adds to students' motivation to learn competence fulfilment according to the demands of the industry. In the
design of learning, a hybrid model PjBL -PEPPER emphasis on three things:

- Authentic / realistic learning, the role of the working world continues to affect every student activities.
This role is felt by the students through instruction / learning guide through a scenario and conditioning
work every step of learning that has always been associated with the situation in employment.
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Integrated learning, presents a model of learning centered on student activities (SCL) on an integrated
working procedures. Learning is directed to a description of work activity began preparations until the
final stage of a job completed.

Practical, instructional implemented with emphasis on practical activities to enrich students' job skills.

Each stage study on the hybrid model PjBL-PEPPER applied to the computer network has a goal of

learning that can be used as indicators of the success of the learning with this model, ie:

1. Stages of work competence orientation (OKK), the students declared successful at this stage if the student

has the ability to identify the implementation of learning material will do. Students have an overview of
professional competence to be mastered Computer Network after he studied the study material.

. Stages deepening the learning material (PMB) at this stage the teacher to plan and determine the learning
strategies so that students can achieve learning goals effectively and efficiently. Teachers provide stimulus
and trying to increase students' motivation through various types of activities oriented to student activity,
so an understanding of the basic knowledge and concepts Computer Networks discovered by the
students.

. Stages presentation of work competence (PKK) carried out in an effort to find a job competence in learning
situations, it can be found peyelesaian work instructions and proof of concept through trials / practicum
and observation. Students can find the application of the material learned in the implementation in the
world of work through practical work and observation.

. Reflection on the learning that has been done through inference and learning materials tailored to the
competencies of the workforce and providing feedback as a reflection of the students' learning experience.
Students can find out early gains and the weakness of the material results of their study on Computer
Networks, making it useful for improving learning performance. Another benefit of this reflection is that the
learning process in the future can be better organized.

Learning Tools of PjBL-PEPPER Hybrid Model

Learning process guided by arranged a number of learning tools with Hybrid characteristics PjBL-

PEPPER whose contents tailored to the learning material Computer Network. Learning device used consisted

1. Task Analysis, the decomposition of labor competence is the theme of learning. Diagram task analysis
to study computer network addressing protocol is shown in Figure 6.

| GMenerapkan Protokol Pengalamatan Jaringan ©

Whole Task

Srincipl Bused

1
Sub Task C Menyajikan Kebutuhan Konfigurasi Jaringan B Persiapan Penerapan Pengalamatan _ || ePenelapan Protocol Pengalamatan B eLaaoran Hasil Pekerjaan B
- Jaringan Komputer i - = —
Princ-2- Baad_ i Prncip- Based Procedural-tused (Decisicn)

Dasar-dasar Jenisjens Pengelompokan | Prosedur i Panduan Panduan Cara Pengiriman Laporan 115 Laporan Hasil Pekeraan B
pengalamatan _ || Pengalamatan _ || jaringan Interkoneks H Panduan Panduan persiapan ! penerapan pengupan Concests Concepts

aringan “ || Jaringan 7| komputer B padajaringan B |1 persagan komponen logka H Protocal |1 T I I VO Py yry ‘
komputer Komputer (Subnettiing - luas (Routing komponen fisk o || berdasarkan n | Pengalamatan ~ (| protocol

T Gonceps| | [Concepty | Supemetting] - NAT) berdasarian - || topolog ’ 1 Jasingan Pengalamatan

Concepts Prncple topologi (Host. || Pengelompokan ! Komputes Jafingan
_________________________________________ 1 Router, Network, Routing] 1 Trocedume-decison | Komputem
Procedure-decision|  Procedure-decision Procedure-decision

Materi Ajar

Kompetensi : Pengetahuan || P : Proses informasi mulai terminologi pengalamatan jaringan P : Penerapan dan pengujian pengalamatan jaringan komputer pada kondisi nyata P :Identifikasi Pelaporan Hasil Kerja
komputer untuk penerapan pada kondisi nyata

Kompetensi : Keterampilan || K : Menerapkan pengalamatan jaringan pada topologi sesuai dengan kebutuhan pelanggan pada kondisi nyata K: Melakukan pelaporan hasil pekerjaan

Kompetensi : Sikap || S : Berbagi dan merespon pengetahuan mengenai S : Berkolaborasi dengan Network Engineer lain untuk keberhasilan penerapan S : Melakukan komunikasi melalui berbagai
pengalamatan jaringan komputer protocol pengalamatan jaringan komputer media
Email
Hardcopy
- Telephone

S Bertanggung jawab atas pekerjaan yang
telah diselesaikan

§: Perencanaan kerja untuk memastikan tugas diselesaikan berdasarkan alokasi waktu yang disediakan

Figure 6. Task Analysis for Computer Networking Learning

148



invotec XI:2 (2015) 143-153

2. Learning Engagement Plan (LEP) with the characteristics of the industrial standard in the form of
adaptation activities of the exposure scenario that guides learning work as a whole, the stages of work
and work on details of activity teaching methods.

3. Subjects were arranged openly can be a reference in the learning that can come from scientific
documents or of industrial standard that animates the character hybrid model PjBL-PEPPER.

4. Learning tools by using multimedia-based applications in order to guide the learning with industrial
activity illustrations to the students.

5. Worksheet linking interaction of student learning, teachers and learning. This document is used as a
measurement of student achievement of competence according to criteria of performance, because
there is a form that shows the assessment of student achievement.

6. Reflection sheet is used as a guide to students' competency assessment and learning process.
Reflection was conducted on the achievement of learning outcomes and learning processes are
performed.

The use of hybrid model learning device PjBL-PEPPER very influential in the success of learning. For
this study the role of the teacher useful as a guide for the achievement of learning targets, learning will be
implemented effectively and efficiently. Effective because the target is achieved in a systematic study
according to plan, efficient in the context of allocation of instructional time can be used well in achieving
learning goals and achievement of student competency. For students learning the role of the device is a
guide for learning the dilaksanakanya. (Levin, 2013).

Learning device used in the study by using a hybrid model PjBL -PEPPER are: Task Analysis, LEP,
Instructional Materials, Media Education, Student Worksheet, Reflection Sheet.

1. Task Analysis

As a competence decomposition of work into a number of learning materials, task analysis on hybrid model
PjBL -PEPPER used as a guide on the learning process of students. Through document analysis task of
professional competence Computer Networks identified for learning so that learning is done is always
oriented to the learning material utilization activities in the world of work.

Task analysis compiled must have the following criteria: (1) Complete, consisting of components includes the
whole learning support tasks, subtasks, study materials, performance criteria, learning objectives,
components of competence. (2) Informative, served through informed instructional design.(3) Guiding
learning, through the presentation of infomasinya can be a reference of learning implementation.

2. Learning Engagement Plan (LEP)

LEP arranged in such a way to illustrate lessons. Adoption of the activities of the world of work is presented
in each section on the LEP. On the identity of the LEP document, the adoption of the world of work contained
in the working scenario. While on the adoption of workplace learning details visible on the implementation of
the strategy / method of learning. At the stage of learning takes control of the hybrid model PjBL -PEPPER.

3. Instructional Materials

Teaching materials on learning should be adapted to the psychological character of learners. For vocational
level, students are able to identify the learning material from various sources of learning. Through teaching
materials which contain descriptions of materials, detailing activities guide students and teachers are
expected to guide the activities going on good pedagogical interactions in achieving learning expectations,
especially in goal-oriented learning to the demands of the job competencies.

4. Learning Media

Good use of instructional media will facilitate student learning through integrated information between the
guides, materials and learning assignments on the learning media. With good planning through storyboard
creation, will produce an effective learning media used in learning.

5. Student Worksheet

Learning activities carried out by using methods that are student centered learning. Student worksheet is
used to measure the achievement of job competence in the learning process of students, so this worksheet
to be one of the key success of the application of hybrid models.
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6. Reflection Sheet

Activities of reflection and feedback is needed in the implementation of learning because in addition to
measure the achievement of learning materials, this activity can also provide feedback that can be processed
into suggestions for improvements to the learning process at a later time. Required commitment and
openness of learning facilitators when performing data processing reflection, this may be an evaluation for
individuals and for the evaluation of the educational system / learning implemented.

Application of PjBL-PEPPER Hybrid Model on Learning Computer Network

Experimental PjBL-PEPPER hybrid model on Addressing Protocol learning applied to the learning of
computer networks as one of learning Computer Networks implemented within six stage face-to-face. Objects
observations were made on three activities: (1) Observation of PjBL-PEPPER hybrid model, (2) Calculation
increase student achievement and (3) Testing the effectiveness of the implementation of the hybrid model
PjBL-PEPPER.

1. Observation of learning activities keterlaksanaan hybrid model PJBL-PEPPER learning computer
network addressing protocol. Such analysis in Table 2 and Table 3.

Table 2
Number of Learning Activities Meeting by Face to Face

Number of Learning

Stage Activity Applicable Prosentation
1 6 6 100%
2 5 5 100%
3 5 4 80%
4 6 6 100%
5 3 3 100%
6 4 4 100%
Total 29 28
Table 3
Number of Learning Activities Meeting by PjBL-PEPPER Hybrod Models
Number of
Syntax Learning Applicable Prosentation
Activity
Competence Work Orientation 4 4 100%
Deepening Learning Materials
Presentation of Work 11 11 100%
Competence
Reflection 10 9 90%
Refleksi 4 4 100%
Total 29 28

2. Calculation to get gain value of student learning outcomes for implementation Test Pre and Post test

of each student obtained from the calculation using the formula:
(Post Test — Pre Test)

(Max.Score — Pre Test)
From the results of all students gain calculation, obtained an average gain of 0.57. Score shows that
the students gain valuable medium because it is in the range between 0,3- 0.7, so it can be said to
be a hybrid model PBL-PEPPER effective enough to be applied to study Computer Networks.

Gain =

3. The statistical calculation to obtain the success of the learning is done through a test measuring the
difference twice pretest and posttest. Through testing Wilcoxon signed rank test (Wilcoxon pair test

150



invotec XI:2 (2015) 143-153

match) showed statistical measurements shown in Table 6 to Table 8. Table 6 shows the test results
of descriptive statistics.

Table 6
Descriptive statistics
N Mean Std. Minimum Maximum
Pre 3 47,740 18,4687 15,4 84,7
Pos 3 78,32 13,78 46,20 100,00

From Table 7 obtained 31 students scored postest> pre-test, and 4 students scored a pre-test value
= post test. it can be said that most of the students were able to get the results of learning with hybrid

models.
Table 7
Table Rank Details Value Comparison Test Pre and Post Test
N Mean Sum of
Rank Ranks
Post - Negative 02 ,00 ,00
Pre Ranks
Positive 31° 16,00 496,00
Ranks
Ties 4¢
Total 35

a. Post < Pre ; b. Post > Pre ; c. Post = Pre
The end result of this test is shown in Table 8, which shows the statistics of the test are tested, such as
the Z value and significance.

Table 8
Test of Statistics
Post - Pre
Z -4,874°
Asymp. Sig. (2-tailed) ,000

a. Wilcoxon Signed Ranks Test
b. Based on negative ranks.

From these test results obtained two differences: The value of the acquisition posttest> pretest, shows
student achievement after treatment experienced better conditions, and Value of significance <0.05, showed
no significant difference for student achievement before and after treatment. From the results of this test
showed that that the implementation of the hybrid model of PjBL-PEPPER effectively to improve student
achievement in learning Computer Network.

In the tradition of human resource development, the values of competence a worker can be fostered
through education programs, development or training. The training program was organized as a unified way
that is oriented to the demands of the current job, with an emphasis on the development of skills, knowledge
and abilities (SKA). A worker who is able to achieve the most significant SKA will be able to improve their
competence. This increased competency expected to be used to meet the standards of behavior in the
system and work processes are applied. (Brooksbank, 1995)

Application of hybrid model of PjBL-PEPPER pedagogy in learning Computer Networks has contributed
to the internalization of professional competence by students from the learning begins. At the beginning of
learning when teachers convey information and picture material implementation Computer Network working
scenario, students will begin to make the orientation of professional competence would he have in a work
activity in the field of Computer Networks.

In theory deepening Computer Networking student uses a variety of sources through a variety of
learning methods to strengthen professional skills with concepts and procedures accordingly. As an
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adaptation of her work, mastery of the concepts and procedures is corroborated by laboratory and real-world
observations in the form of work activity that are integrated in the learning material as do the installation and
configuration of the operating system that is tailored to the real needs and other appropriate activities.

Professional capability student performance measured through tests covering the whole work as
described in the working scenario that comes with the process of reflection on the competence of the
students, so that students have the adaptability and the ability to contribute significantly to the activities of
the working world in the field of Computer Networks.

4. Conclusion

Research development of a hybrid model PjBL-PEPPER addressing protocol applied to the learning of
computer networks generate some conclusions, including: Syntax of PjBL -PEPPER hybrid model presents
a series of pedagogical activities that lead to learning can produce professional competence in learners,
where each learning activity is done with the world of work-oriented activities. The devices used in the
application of learning PjBL-PEPPER hybrid model pedagogical consists of a number of documents that have
the characteristics of a standard integration work in guiding the students' learning in order to generate
competence in accordance with the demands of work competence. Learning the material addressing protocol
computer network using PjBL-PEPPER hybrid model pedagogical can facilitate learning for the achievement
of learning and competence fulfillment of work as one of betuk adaptation of students in the work environment
in accordance with the vocational field chosen, so the use of this hybrid model is considered sufficient
effective for use in vocational learning material oriented to job competence.
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