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Abstract — This research was condu with a background on the problem of students who have difficulty understanding the pump and

compressor application course. This can be seen from the very low student learning outcomes, namely, 60% of the total students have not
reached the material standard. Whereas the minimum material mastery standard is 75% of all students. Thus the research uutp
interactive learning computer media and the research target is that students can understand the subjects of pumps and compressors and
can improve student learning outcomes. The od used follows the R n D model. The subjects of this research are students of the D3
Mechanical Engineering study program at the Indonesian Naval Technology College (STTAL) and the research objects to be developed
are the pump and compressor application courses. The benefit of this research collaboration is a form of sharing expertise between the
curriculum and educational technology majors with STTAL so that it is expected to obtain output results in the form of uring the
quality of pump and compressor application courses in students of the STTAL Mechanical Engineering D3 study program in the form of
interactive learning media on pump and compressor application courses.

Keywords — Computer Media, Interactive Learning, Pump, and Compressor Subject.

I. INTRODUCTION

Learning is a stage of change in allﬂividua] behavior that is relatively sedentary as a result of experience and interaction with
an environment that involves cognitive (Nursalim, 2007). 1fit is related to the role of cognitive aspects for learning activities, this
is not sufficient and less representative in meeting learning needs comprehensively because the leaming process also requires the
acquisition of non-cognitive skill values. However, generally, a group of people who work with the formal education teaching
system thinks that these non-cognitive skills are difficult to achieve and detect because visible behaviors and movements can be
assumed to arise as a result of being bound by rules including learning discipline, study time, place of study, and other norms.

Each student not only learns at different speeds but also processes information in different ways. This method of processing
information is known as a learning style. Learning style is a combination of absorbing, organizing, and processing information.
There are three types of learning styles based on the modalities used by individuals in processing information, namely auditory
learning styles, visual learning styles, and kinesthetic learning styles. Even though all students are required to balance their
understanding with onghaterial delivery with limited time conditions. From such differences in student learning styles, a learning
medium is needed that &n help students understand the material according to the level of their respective learning styles.

The selection of learning media that is tailored to the student's learning style and the characteristics of the material is expected
to increase students' full mastery of certain material as a whole as evidenced by the assessment of student learning outcomes based
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on the minimum completeness standards that have been set on the material. The results of this assessment and evaluation are
feedback to find out to what extent the teaching and learning process that has been implemented can run well (Bandono, 2020).

1
The use of learning media in the learning process is an inseparable part. Becausﬁ]e existence of a media can overcome the

limitations of experience that students have. Each student's experfance is different, depending on the factors that determine the
richness of student exp ce, such as the availability of books, and so on. Learning media can overcome these differences. If
students cannot possibly be brought to the direct object being studied, then the object is brought to the student directly.

Interactive learning computer media is an integral part of the ming system components. Together with other learning
components, learning media are used to convey mes@izes to students so that learning objectives can be achieved as expected. Arif
Sadiman defines the meaning of media as anything that can be used to transmit messages from the sender to the recipient of the
message so that it can stimulate students' thoughts, feelings, attention, and interests in such a way that the learning process occurs
(Sadiman, 2013).

Pump and compressor application courses are one of the courses that must be taken by students of the STTAL Mechanical
Engineering D3 study program. There are several competencies that students must master in this course. Seeing the condition of
the [ﬁ]p and compressor application lecture in its implementation, most students often have difficulty understanding the material.
This can be seen from the low student learning outcomes. Whereas the standard of mastery of the material is determined by 75% of
students to achieve the KKM. However, in reality, the average student learning outcomes are only about 40% of the total number
of students who can achieve the specified KKM. From the results of the initial study, it appears that the absence of adequate
interactive learning media that can be studied independently by students is one of the causes (Bastari, 2020).

From the results of the discussion, it turns out that the course instructor has never provided learning media specifically on the
pump and compressor application course. There is only a package of instructions. If the solution is not sought, it will have a negative
impact on the quality of student learning.

From the facts that have been described, the researcher feels the need to develop interactive learning media that can be studied
independently by students outside lecture hours that are following the characteristics of the material and student characteristics.
Problems that will arise in the process of media development are what media are the most practical to package, implement, and
update learning and training programs (Anderson in Sadiman, 2013).

From this opinion, it seems that a media developer must understand the characteristics of th@@inedia, the characteristics of the
material, and the characteristics of the target so that the media being developed can be used to improve the quality of student
learning.

From the needs analysis that has been carried out, it can be decided that the development of interactive learning computer media
in the pump and compressor application course is necessary.

II. MATERIALS AND METHODS
Development Research

According to Rusijono and Mustaji (2008) that "Development is an activity that produces designs or products that can be used
olvc actual problems". According to Seels & Richey (Bambang, 2008) that "the development area includes the development of
print technology, audiovisual technology, computer-based technology, and integrated technology”. Meanwhile, Twelker et al, in
Atwi (1997) define that development is a systematic way to identify, develop, and evaluate a set of learning materials and strategies
to achieve learning objectives.
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Learning Media
a. Definition

The word media comes from Latin and is the plural form @ the word medium which means intermediary or introduction
(Sadiman, 2013). Learning media according to Schramm (1977) 1s a messenger technology that can be used for learning purposes.
According to Briggs (1977), learning media is a physical means of conveying content/material.

b. Media Selection Criteria

Several general criteria need to be considered in media selection. Media that is not following environmental conditions and
student characteristics cannot be applied in learning, if it is still used, maybe the learning objectives cannot be achieved optimally.
According to Susilana (2007), the criteria for selecting learning media are formulated in one-word action, namely an acronym for
access, cost, technology, interactivity, organization, and novelty.

c. Learning Media Functions
1
Learning media has a very strategic function in learningfiThere is often a phenomenon where students do not understand the

subject matter delivered by military teachers because of the abserfe§ or lack of optimal empowerment of instructional media in the
teaching and learning process. According to Daryanto (2011), the use of computer media in learning activities has cognitive
functions, psychomotor functions, and affective functions.

2

d. Benefits of Learning Media

According to Sudjana and Rivai in Arsyad (2009), the benefits of learning media ala]eaming will attract more student attention
so that it can foster learning motivation; learning materials will have a clearer meaning so that it can be easily understood by students
and enable them to master and achieve learning objectives; Teaching methods will be more varied, not solely verbal communication
through words spoken by military teachersg that students do not get bored and military teachers do notrun out of energy, especially
if military teachers teach every class hour; students can do more learning activities because they do not only listen to military teacher
descriptions, but also other activities such as observing, doing, and demonstrating, and so on.

e. .Media Feasibility in Learning
19
A learning media that will be used in the leamning process needs to be tested for its feasibility to find out whether the media is

appropriate to be used as a learning medium and can achieve learning objectives well or not (Bandono, 2020).

f. Media Evaluation Variables

The media evaluation variable is the size/measure that determines the success of a media program (Arthana, 2005). Several
variables that can be used to evaluate the media include: attractiveness; a comprehensive understanding (comprehension);
credibility; identification (identification); message relevancy / importance; intention / motivation; age appropriateness; perception
of characters; appropriateness of design; demographic balance; side effect / unanticipated outcomes; value / hidden curriculum; do-
ability; content-accuracy; memorability; effectiveness; capacity of elicit active participation; learning; Technical standard; and
attention

g. Media Evaluation Instruments

Media evaluation is carried out to obtain information as a basis for improvement or enhancement of the quality of the media
being developed. According to Arthana (2005), there are several instruments used in conducting formative evaluations, including:

1) Leaming outcomes test (which asks aspects of program content/material), to gather information on whether or not the
level of change in target knowledge, abilities, and attitudes after interacting with the instructional media was tried.

2) Questionnaires and interview guides, to gather feedback on the quality of the presentation and the difficulties it causes.
3) Interview guidelines, to gather information about the technical quality of the program.
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4) Observation sheet, to gather information about the quality of techniques and target responses during and or after

interacting with media programs.

Interactive Learning Computer Media
a. Understanding Interactive Learning Computer Media

Anderson (1994) argues that interactive learning computer media is the use of computers directly with students to convey lesson
content, provide exercises, and test teaching and learning progress. Interactive learning computer media are ways to produce or
distribute using sources based on the microprocessor (Seels, 1994: 24). Meanwhile, according to Rusman (2013), interactive
learning computer media is a form of presenting learning materials and expertise or skills in small units, so that it is easy for students

to learn and understand.

b. Characteristics of interactive learning computer media

According to Seels (1994) states that interactive learning computer media has the following characteristics:

1) Can be used randomly or not sequentially or linearly.

2) Concepts are presented in an abstract style with words, symbols, and graphics.

3) Can be used according to the wishes of the students and in the way the military teacher planned.
4) The material combines words and images from media sources.

c. Model of interactive learning computer media presentation format

According to Rusman (2013), there are several formats for presenting interactive learning computer media, when viewed from
the learning situation, namely as follows: drills model; simulation model; game model; tutorial model. In this study, using the
tutorial model because the tutorial model aims to assist students to achieve optimal learning outcomes as expected.

d. The pattern of using interactive learning computer media

According to Morris's opinion expressed in AECT (1977: 108), there are several basic patterns of learning. This learning pattern
includes the use of a complete instructional system by placing the media as a dominant role in which military teachers are not
directly involved but cannot replace military teachers in teaching human values because the media are still inanimate objects.

CONTENT
GOAL [ AND
METHODS

L
A 4

Media Student

Figure 1. Media Learning Pattern

The pattern of using interactive learning computer media that the researcher uses is the media learning pattern because this
pattern is following the initial goal of developing this media, which is to make students learn independently using media that has
been developed which the final result of independent learning can improve student learning outcomes.

e. The steps of implementing interactive learning computer media

1) Preparation of military teachers: in this step military teachers set goals to be achieved through interactive learning computer

media concerning the material to be explained.
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2) Class preparation: this step is not only preparing equipment such as computers, laptops, LCD projectors, and preparing
classrooms, but also preparing students in terms of assignments, for example, to be able to follow, take notes, analyze, criticize, and
S0 on.

3) Presentation: at this stage, the presentation of interactive learning computer media is adjusted to its characteristics.

4) Follow-up steps and applications: after the presentation there needs to be learning activities as a follow-up, for example,
discussions, reports, and other assignments as evaluation in the learning process.

Pump and compressor Applications course

The description of this course is an explanation of pumps and compressors and applies the function and purpose as well as the
role of pumps and compressors in carrying out tasks on the Ships of the Republic of Indonesia. The competency standard is that
students can understand and understand about pumps and compressors and apply the functions and purposes as well as the role of
pumps and compressors in the implementation of tasks of the Republic of Indonesia Ships (Sutrisno, 2020).

Table 1. Basic competencies and success indicators for the Pump
and Compressor Application course

Kompetensi Dasar Indikator

Able to explain the definition,
classification, types, and working
principles of pumps and
COMPressors

Be able to explain:

a. Definition

b. Pump Classification

c. Types and working principles
d. Dynamic Pump

Able to explain basic equations and
work performance

Be able to explain:

a. The basic equation for the ideal fluid energy
b. Real fluid energy equation

c. Pump performance

d. NPSH

Be able to explain the basic size of
the centrifugal pump

Be able to explain:

a. Specific Loop

b. Head

¢. NPSH

d. Head generated by the Centrifugal Pump
e. Capacity

f. Power

g. Balancing Propeller

h. Pump losses

Be able to explain:

a. Compressor:
1) Compressor Classification
2) Compressor mode interface
3) Dynamic Compressor

Be able to explain:

b. Compressor Base Size:
1) Air Pressure
2) Compression Process
3) Temperature Change
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4) Volumetric efficiency
5) Compressor Power Calculation

Be able to explain the basic size of | Be able to explain:

the compressor a. Determination of Compressor Specifications
b. Compressor selection requirements

c. Capacity

d. Performance

e. Drive type and power transmission

Research methods.

The research method in achieving the goal requires a series of supporting components related to the development of learning
media in the STTAL mechanical engineering D3 study program as follows:

1. Object of research
The research object being developed is the pump and compressor application course.

2. Subject
The research subjects as implementing researchers were the D3 Mechanical Engineering study program in collaboration with

the Unesa FIP educational technology study program.

3. Research focus
To obtain the output, the research was focused on developing interactive learning media for the pump and compressor application

coursec.

4. Development model
The development model used by researchers to develop this Interactive Learning Computer Media is the R n D model from

Sugiyono (2013).

Problem Validation of

Data Collecting Design of

& ) Product .
Potential
Revision Test of Revision
Test Usage of Product of Design
Product
Revision Massl
of Product Production

Figure 2. Model Research & Development (R n D) Borg and Gall (1983)
In Sugiyono (2013).
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Research Design .
25
The research dcsiggsed pre-test and post-test true experimental design. The results of the data were analyzed and compared

before experimenting (pre-test) and after experimenting (post-test).

Group Pre-test Treatment Pos-test
Experiment O X 0
Control 0 Qs

Information:

O & Os =Pre-test experimental and control groups to determine the initial ability

0. = test given to the experimental group after using interactive learning computer media

0. = test given to the control group that does not use interactive learning computer media

X = Treatment. The experimental group was given treatment, namely learning using interactive learning computer media, while the
control group did not use interactive learning computer media. The effect of learning with interactive leaming computer media is
O: - O (Sugiyono, 2013)

Type of data

The types of data used in this development research include qualitative data and quantitative data. Qualitative data is obtained
from the input, responses, suggestions, and or criticism ﬂ:m material experts and media experts. Quantitative data were obtained
from the results of material expert trials, media experts, one-on-one trials, small group trials, and large group trials.

Data collection technique

The data collection instruments used by researchers were as follows: structured and unstructured interviews; open questionnaire
and closed questionnaires; participant observation; and documentation.

Data analysis technique

The data that has been collected in this development research is interactive learning computer media that refers to the data
collection method and experimental design.

a. Content analysis

This analysis was carried out on the results of trials with media experts and military teacher assessments. Qualitative data
obtained in the form ofresponses, suggestions, and improvements. From these data were analyzed as material for revising interactive
learning computer media.

b. Descriptive analysis of percentages:

The questionnaire instrument was processed using a Likert scale formula. Data about the quality of interactive learning computer
media obtained from students as the subject of the trial with a questionnaire instrument were processed using the Likert scale
formula as follows:

2, Alternative answers were selected for each aspect

PSA = : , x 100 %
¥ of alternative answers to ideal every aspect

1
According to Riduwan (2011) based on the results of this analysis, it can be seen that the feasibility of the media and the opinions
of students who have used interactive learning computer media developed are as follows:
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Table 2. Likert Scale Criteria

Percge (%) Criteria
0- 20 Not very good
21 -40 Not good
41 - 60 Moderate
61 - 80 Good
81-100 Very well

Test Data
11

The test data obtained from this development is to use an interval scale, so to find out how to improve learning outcomes using
the t-test statistical technique formula, according to Arikunto (2010) the formula is as follows:

_Md
¥ x2d
N(N-1)
Md : The mean difference between pre-test and post-test
¥ x2d : The sum of the squares of the deviation
q
N : Subject of sampling

III. RESULT AND DISCUSSION

Preparation and Development

In the preparation stage of this development, steps should be taken following the R&D (Research & Development) development
model of Sugiyono (2013). The stages of preparation are as follows:

a. Potentials and Problems

From the results of the preliminary studies that have been conducted, it was found that there are several competencies that
students must master in this course. Seeing the condition of the pua and compressor application lecture in its implementation,
most students often have difficulty understanding the material. This can be seen from the low student learning outcomes. Whereas
the standard of mastery of the material is determined by 75% of students to achieve the KKM. However, in reality, the average
student learning outcomes are only about 40% of the total number of students who can achieve the specified KKM. From the results
of the initial study, it appears that the absence of adequate interactive learning media that can be studied independently by students

is one of the causes.

b. Data collection
After carrying out the potential and problem stages through direct observation and documentation, the next stage is data
collection by multiplying literature studies starting from basic competencies and indicators.

Implementation of Development

The next stage after preparation is the development implementation stage, which consists of the product design stage and design
validation to produce a prototype interactive learning computer media carried out in the FIP Unesa educational technology study

program.

a. Product Design
At the stage of product design, interactive learning computer media uses 3 designs, namely material product design, interactive
learning computer media product design, and interactive learning computer media CD design along with accompanying materials

and instructional packages.
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b. Product design material

At this stage, the activities are gathering information or material from various sources including military teachers, instruction
packages, and the internet. Consultation with military teachers is carried out at this stage regarding the material to be developed in
interactive learning computer media.

c. Interactive learning computer media product design
The initial stages of this process are:

Flowchart Design

This stage is an activity that aims to explain the workings of interactive learning computer media that will be developed, making

it easier for students to understand the interactive learning computer media.
Create Storyboard Format

The form of the storyboard script used in developing this interactive learning computer media script can be described as
following

Table 3. Storyboard format for interactive learning computer media

No Visual Audio

Information:
(1) Number is the number of images on the storyboard
(2) Visual is an explanation of images in interactive learning computer media
(3) Audio is the voice of the narrator in explaining the material for developing interactive learning computer media

In the next step, after creating a storyboard, the researcher goes on to concrete the storyboard into interactive learning computer
media. Product design interactive computer learning media CD, accompanying materials, and instructional packages. At this stage,
the developer makes a CD cover design for interactive learning computer media. The accompanying material is a guidebook on
program identification, usage procedures, instructions, media care, syllabus, and lesson plans for military teachers and students.

Design validation

Design validation is a process for assessing product design to know the weaknesses and strengths of interactive learning
computer media products.
Material expert design validation I

The value of the interactive learning computer media program based on media expert 11 is 8 1.8%, this percentage indicates that
interactive learning computer media is in the Very Good category.
Material expert design validation I1

The value of the interactive learning computer media program based on media expert 11 is 90.9%, this percentage indicates that
interactive learning computer media is in the Very Good category.
Media expert design validation 1

The value of the interactive learning computer media program based on media expert 11 is 100%, this percentage indicates that

interactive learning computer media is in the Very Good category.
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Media expert design validation I1

The value of the interactive learning computer media program based on media expert 11 is 86.7%, this percentage shows that
interactive learning computer media is in the Very Good category.

Design Revision

The next stage of design revision. After a review of the material and media experts, the weaknesses can be identified. These
weaknesses will then be reduced by revising and improving the product. Based on the results of quantitative analysis, each
interactive learning media assessment instrument showed good results. The average result of each variable shows that the minimum
value is in a good category, so there is no revision made by the researcher.

Product Trial
Individual Trial

Individual trials carried out on targets or users of interactive learning computer media. Sampling in the one-on-one trial was
taken from three students. The individual trial stage was carried out on 3 students. The value of the interactive learning computer
media program based on individual trials is 89.7%, this percentage shows that interactive learning computer media is in the Very
Good category.

Small-Group Trial

After ﬂvising the individual trials, small group trials were then carried the small group trial stage was carried out with 10
students. Based on the results of suggestions and responses in the form of data analysis in the form of a percentage value from a
small group to 10 students is 85.3%, this percentage shows that interactive learning computer media is included in the Very Good
category.

Revisions in Individual and Grgup Trials

After conducting individual, small group, and large group trials, the results of the average analysis of each variable indicate that
interactive learning computer media does not need to be revised so that this media has become the final result or the final project of
developing interactive learning computer media.

Trial Use

The next step is to do a large group trial, the last trial is a large group trial, namely as a media user or media user. The users of
this media are the entire class population. Based on large group trials (field trials), the value of interactive leaming computer media
programs based large group trials is 91.3%, this percentage shows that interactive learning computer media is in the Very Good
category.

Test Result Data Analysis

Calculation of test results
21
Analysis of test data aims to determine the effectiveness of using interactive learning media in the teaching and leaming process.
The research pattern used 2 groups, namely the control group whose learning used conventional methods, and the experimental
group whose learning used interactive learning computer media. After completing the experimental trial, the results of the two
groups.

33 ?
The pre-test post-test trial design uses the True mimcnm] Design in the form of the Pre-test Post-test Control Group Design.

The data that has been collected in this study are the test Post-test as follows:
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Table 4. Pre-Test and Post-Test Resultﬁfthe Control and Experimental Groups

Control Group Expcrimaal] Group
Pre Pre ;
Subject | Test Post test Different — Test Post test | Different -
(X1) (X2) (X) (X1) (X2) (X)
1 50 70 20 400 70 90 20 400
2 40 60 20 400 60 80 20 400
3 65 80 15 225 55 70 15 225
4 40 70 30 900 70 80 10 100
5 35 55 20 400 75 90 15 225
6 50 60 10 100 50 70 20 400
7 45 70 25 625 85 95 10 100
8 40 60 20 400 70 80 10 100
9 35 65 30 900 50 70 20 400
10 40 35 15 225 70 80 10 100
11 50 70 20 400 65 70 5 25
12 30 75 45 2025 50 80 30 900
13 60 80 20 400 55 70 15 225
14 55 90 35 1225 80 100 20 400
15 40 90 50 2500 70 90 20 400
16 40 80 40 1600 65 85 20 400
17 50 85 35 1225 60 80 20 400
18 70 90 20 400 70 95 25 625
19 35 80 45 2025 50 80 30 900
20 40 100 60 3600 70 100 30 900
21 50 80 30 900 50 80 30 900
22 65 80 15 225 50 85 35 1225
23 30 100 70 4900 70 100 30 900
Amount | 1700 2745 1045 37375 | 2255 2950 695 15525

From the data Table 4, then analyzed into the following formula:

M,JNX —15 19,03

36
1wy BXP
Y x=3 X N

= 37375 - Qo)
36

=37375 -

= 37375 - 30334,02
= 7040,98

( M)

1092025
36

[(£x2+5y? (L+2)
Nx Nx

J Nx+Ny
29,03 — 19,30

TO40,98 + 2 107,61)(1_ +
36

36+36

5
36

36
15525 — 13417,36
2107,64

&
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9,73

914862 2
7o * 36

9,73
V130,69 %0,06
9,73
VBT
_ 973
280
t=348
db=(Nx + Ny—2)=70

t=

30
Based on the calculation of the results of the pretest and posttest in the control group and the experimental group, the t-count is

obtained with a price of to = 3.48, while db = 70 with a significance level of critical price at ts0.05 = 1.66 and at ts0.01 =2, 38.

| 1,66 < 2,38<3.48 |

So it can be concluded based on the q.l]ts of these trials it was found that the price to be greater than the price at ts0,05 and
ts0,01, namely 1.66 <2.38 <3.48, so this s
improve the results. student learning.

ows that the use of interactive learning computer media in the experimental group can

Revised Trial Use
After conducting a trial use, the results of the analysis show that the interactive learning computer media does not need to be

revised so that this interactive learning computer media has become the final result or final project.

Mass Production

After the interactive learning computer media carried out several trials and revisions and got the results that the interactive
learning computer media was declared feasible and effective in improving student learning outcomes, so the mass production of
interactive learning computer media was carried out.

IV. CONCLUSIONS

After going through the development stages using the R&D (Research & Development) development model starting from
development preparation, implementing the development of interactive learning computer media to evaluating or testing interactive
learning computer media, the development of interactive learning computer media can be drawn as follows:

a. Interactive leaming computer media that has been assessed the feasibility of media to material experts I and II are in the
very good category. Media experts I and I1 are also in the excellent category. In the individln‘ial, the category value is very good.
Small group trials in very good categories. Large group trials with excellent category scores. Based on the results of the data analysis,
it can be concluded that this interactive learning computer media is suitable for use in leaming activities.

b.  Based on data analysis, learning usi@ginteractive learning computer media has been shown to significantly improve student
learning omes. This is evidenced by the post-test scores of the experimental group students (using interactive learning computer
media is better than the control group (without using interactive learning computer media).

V. SUGGESTIONS

This development research produces interactive learning computer media, therefore researchers provide suggestions related to
the resulting interactive leaming computer media.

Utilization Suggestions

In the use of interactive learning computer media that has been developed, it is expected to pay attention to the following:
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a.  Used as a medium for independent learning. Students can study the material and work on questions without limitation of
time and space, can be done anywhere and anytime.

b.  Provide maximum learning outcomes through the role of military teachers as facilitators. Military teachers can first explain
the stages of using interactive learning computer media to students, and explain which parts students have to go through.

Suggested Product Dissemination (Deployment)

The development of interactive learning computer media is only for students of the D3 Mechanical Engineering STTAL study
program. If it is used for other students or the use of the product for a wider scale, needs analysis, environmental analysis, analysis
of target characteristics, analysis of the curriculum used, consideration of the time required, consideration of available equipment
must be carried out.

Further Development Suggestions
a.  The development of interactive learning computer media is not only focused on the D3 Mechanical Engineering study

program, STTAL but can be developed in other study programs so that learning can be more varied.

b.  Choosing a material that is following the characteristics of the media by selecting only important material that can represent
the whole when presented in interactive learning computer media.
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