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Abstract. The use of conventional student worksheets makes students feel bored so that students'
mastery of physics concepts is low. Then it takes the development of student worksheets that are
oriented towards guided inquiry based on educational games. The purpose of this study was to
develop an educational game-based guided inquiry student worksheet using macromedia flash,
and to identify teacher and student responses to the educational game-based guided inquiry
worksheet. This study uses research and development adapted from Borg and Gall. Borg and
Gall developed detailed steps (1) research and information collecting, (2) planning, (3)
developing preliminary forms of product, (4) preliminary field testing, (5) playing product
revision, (6) playing field testing, ( 7) operational product revision, (8) operational field testing,
(9) final productrevision, (10) dissemination and implementation. But in this study only reached
stage 7 because of limited time. The average percentage score of the validator team on the
worksheet of guided inquiry-based educational games gained 85.39%. The average percentage
score of the validator team against the educational inquiry-based student worksheet obtained
85.39% with valid criteria. while the percentage of teacher responses to student worksheets
obtained 66.67% considered very practical and 33.33% considered practical. The percentage of
student responses of 45% considers very practical, 509% considers practical and 5% considers
quite practical. it can be concluded that the development LKS guided inquiry-based educational
game is already valid and very practical to use learning.
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1. Introduction

The effectiveness of learning activities is influenced by several factors includin?e source of teaching.

One source of teaching that is often used by tea:ms in learning activities is the Student Worksheet. The

use of worksheets in learning is expected to make a positive contribution and time becomes more

effective, towards the achievement of student learning outcomes. In addition, worksheets can be adapted
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to the needs of students in the class, making it easier for them to understand physical material and help
students develop their potential. The use of worksheets can also have an impact on changes in the
learning process, namely from teacher-centered learning (TCL) to student-centered learning (SCL).
But in reality, B3sed on the results of observations in the school and interviews with several teachers,
the worksheet provided from the school is not the result of the development of the teacher, but the
worksheet obtained from the publisher has been provided. The using of student worksheets causes the
ning methods used by teachers to be monotonous so that teacher-centeredglearning is not student-
centered. In addition, for a long time, the explanation of student worksheets with traditional learning
models such as "definition-formula-example-exercise-practice" was very easy for the teacher but for
studemait was boring and difficult, thus affecting student learning outcomes. This makes students
unable to acquire new knowledge by itself and the learning process is ineffective and inefficient, so that
a good learning environment is needed to arouse students' experiences, so they can acquire new
knowledge by themselves.
The implications of the above description need to be developed student wksheets that can improve
students' practicum skills and be able to make students happy not saturated in learning physics, so that
the leaming process can be effective and efficient. One solution to this problem is to develop guided
inquiry worksheets based on educational games using macromedia flash. The selection of the
development of guided inquiry worksheets based on game education, given the advantages of guided
inquiry that can shape students' Self Concepts, develop individual talents or abilities, give students
freedom to learn on their own, and can improve mastery of physical concepts. While the educational
game is a game that has been specifically designed to teach students about a particular learning,
development of concepts and understanding, guiding them in practicing their abilities, and motivating
them to aay them [1]. ?
This is 1n accordance with the results of previous studies which explained that the basic physics
practicum guide based on guided inquiry ¢ prove the hard skills and soft skills of physics education
students at Madura Islamic Lmersity [2]. The use of basic physics practicum guides based on guided
inquiry has a very big impact in improving students' hard skills and soft skills [3]. The results of another
study also explained that the use of flash media, combined with the inquiry method is very effective in
proving student learning outcomes in the cognitive, affective and psikomotrik [4].
Based on the background of the problems above, this study aims: 1) to develop a worksheet of guided
inquiry students based on educational games using macromedia flash; 2) to identify teacher and student
responses after using the guided inquiry student worksheet based on educational games.
This paper consists 5 sections, namely introduction, literature review, research methods, results and
discussion and conclusions. Introduction describes the overview of the research. Literature review
describe the concept of student worksheet, guided inquiry model, game educations and macromedia
flash. The section Research Methods describes the steps of research. The results are discussed in section
Results and Discussion. Finally, it is concluded in section Conclusion.

2. Literature Review

2.1. Student Worksheet
Student Worksheet is a blank sheet, form or card form to be filled by the students at work, either
independently or in groups in the form of narrative images in accordance with the instructions
specified on the activity sheets [5]. students worksheet 1s an important component that must be done by
all students in the learning process and makes students more active [6]. students worksheet is an activity
?eet in which contains a step sheet of activities to complete a task that must be done by students [7].
ased on the definitions of the experts it can be concluded that the student worksheet is a sheet of
activities that must be done by all students either independently or in groups, which contain instructions
in the form of narration or pictures so as to make students more active.
The purpose of the preparation of students worksheets, among others (1) as teaching material makes it
easy for students to interact with the material presented, (2) mastery of students' concepts of the material
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provided is increasing with the assignments, (3) students are trained to learn independently, (4) The
assignment of tasks to students is easier for teachers to do [7].

The development of good student worksheets must meet three aspects, namely: 1) didactic aspects which
include: (a) Can be used by all students by paying attention to individual differences, (b) can find
concepts through emphasis on the process, (¢) having a variety of stimuli through various media and
student activities, (d) can develop moral, aesthetic and social communication to students; 2) aspects of
construction relating to the use of language, vocabulary, sentence structure, level of difficulty, and
clarity that must match the level of maturity of students; 3) technical aspects relating to writing design

8]

2.2. Guided Inquiry Leargng Model

Guided inquiry can train students to build answers and think intelligently in finding various alternative
solutions to problems raised by educators, develop concept understandifg skills, build a sense of
responsibility and train th#process of conveying found concepts [9]. The guided inquiry is a learning
model that trains students to identify problems, formulate problems, formulate hypotheses, collect data,
verify results, and generalize conclusions gradually [10].

The characteristics of guided inquiry, that is, students learn actively and are reflected in experience,
learning based on what they know, develop a series of thinking in the learning process through guidance,
student development occurs in a manner gradually, have different ways of leaming, and learn through
social interaction with others [11]. The inquiry process consists of identifying and resolving
contradictions, generalizing, concluding, and solving problems [ 12]. The advantage of guided inquiry is
that students actively participate in learning through inquiry [13]. The positive effect resulting from
active students in learning is the increase in process skills.

2.3. Games Educations

the educational game is a game that has been specifically designed to teach students about a particular
learning, development of concepts and understanding, guiding them in p cing their abilities, and
motivating them to play them [1]. educational game is one form of game that is used to support the
learning process or develop mastery of the concept of its users through an interesting, more fun, and
more creative media.

2.4. Macromedia Flash

Macromedia Flash is the latest version of Flash since it was acquired by Adobe. Macromedia Flash is
an animation creation software that is often used to create interactive CDs and other media to appear
more interactive. features in Macromedia Flash have very powerful and complete capabilities so they
can be used in designing various applications, such as web animation, cartoons, interactive multimedia,
to applications for mobile phones.

The advantage of macromedia flash is that it can produce files of small size with a type (extension) that
is flexible, the use of macromedia flash programs is relatively easy to create animations. Weakness of
Macromedia Flash program is that in terms of graphics that are incomplete, the menu is not user friendly,
making 3D animation is quite difficult.

mlesearch Methods
This research is a type of Research and Development (R&D) research with reference to the modified
Borg & Gall model. R&D research is a basic research activity to obtain information on need assessment,
n continued development activities to produce products [14]. Borg and Gall developed detailed steps
(1) research and information collecting, (2) planning, (3) developing preliminary forms of product, (4)
preliminary field testing, (5) playing product revision, (6) playing field testing, ( 7) operational product
revision, (8) operational field testing, (9) final product revision, (10) dissemination and implementation
[15].
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The study consists of two data, that 1) the qualitative data obtained from interviews and observations
were analyzed qualitatively, 2) Qualitative data were converted into quantitative obtained from the
assessment team of experts as well as teacher and student assessment questionnaire. Data from the
validation results of the expert team's assessment of the educational game-based guided inquiry student
worksheet using macromedia flash were then analyzed using quantitative descriptive analysis by
averaging the scores of each component. The experts' ssment is done by giving a checklist (V) to the
column that has been provided with criteria consisting of 4 categories, namely: not good (value 1), good
enough (value 2), good (value 3), very good (value 4 ). The assessment results from these experts are
then calculated using the following formula:

X=X 100% (1)

Note: X =a s
X X = total score
N = maximum value

To determine the@asibility or validity of student worksheets guided inquiry-based educational games
used criteria that can be seen in the table below:

Table 1. Eligibility Criteria For Student Worksheets Guided Inquiry-Based Educational Game

Prosentase Criteria Annotation
80% - 100% Valid Well, no revision needed
60% - 79% quite valid good but needs a partial revision
50 % - 59% Less Valid poorly, needs some revision, the
content is reviewed again
<50% Invalid not good, totally revised or replaced

Based on the results of consultations and suggestions from the validator will be used to improve student
worksheets, then the decision of the validator is used to continue the research to the testing phase with
revisions or not with revisions to produce draft 1I. Furthermore, the draft II that has been produced will
be limited to testing to see the practicality of the practicum guides developed. This trial was conducted
on 2 teachers and several students. Next the teacher and students are asked to comment and fill out the
questionnaire on the student worksheet that was developed. The results of the questionnaire will be
analyzed later based on student direct comments and the findings in the field of educational inquiry-
guided student worksheets will be revised.

4, Results and Discussion

4.1. Product Validation Analysis

This research has developed a student inquiry-based worksheet based on educational games using
macromedia flash. The student worksheet developed was then validated by a team of experts consisting
of 2 people for media experts and 2 people for matter experts. Based on the results of the validation by
media and matter experts, the educational inquiry-based student worksheet was revised. Comments from
media and matter experts are shown in Table 2.

Table 2. Comments on the validator to draft educational games and student worksheet
Validators Comments

The educational game should not only be in the form of a quiz, but make
an adventure game to make it more interesting to students but must be in
accordance with the worksheets of the students.

Media
Expert 1
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) The cover of the student worksheet is made even more interesting not only
Media in the writing content but also in giving pictures that are appropriate to
Expert 2 what will be practiced.

Matter Game instructions in the educational game don't be too formal so students
Expert 1 feel relaxed when playing it.

A summary of the material should not be placal on the student worksheet
but will be placed in the educational game so students are more interested
in reading it.

Matter
Expert 2

Based on the comments from the validator team in the above table, it can be concluded that the prototype
of the educational game is still less interesting and should be replaced with an adventure game with clear
and not too rigid game instructions. In accordance with the comments from the validator team, the
educational game which was originally in the form of a quiz game was replaced with a simple adventure
game. The educational game prototype and the revised guided inquiry student worksheet draft will then
be assessed again by the validator team. The validator team's evaluation of the revision results is shown
in Figure 1.
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Figure 1. Average percentage of team validator ratings

In Figure 1, it appears that @fjdraft of the student inquiry guided worksheet based on educational games
using macromedia flash is teasible to use. This can be seen in the acquisition of scores for each aspect
of the assessment exceeding the value of 80%, while the average percentage assessment of all aspects
of 85.39%. Based on the picture above that has the lowest percentage is the suitability of LKS with an
educational game that is equal to 80%, but €ill in the feasible category. This is in accordance with the
results of the study which explains that the development of a basic physics practicum 1 guide module
based on guided inquiry is appropriate for use in practicum [16]. The development of guided inquiry-
based worksheets is valid, effective and practical in the study of plant movement matter [17].

4.2. Practicality Analysis Worksheet
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After being declared feasible to be used by the validator team, the draft student worksheets guided
inquiry-based on educational games using macromedia flash was tested on science teachers and An-
Nidhomiyah Middle School students to find out the practicality of the worksheet. As for the percentage

eacher and student responses to the LKS inquiry based educational game using macromedia flash
can be seen in Figure 2. Based on Figure 2, it appears that the use of educational inquiry-based
supervised learning LKS based on responses by the teacher of 66.67% stated very practical, and 33.33%
said practical. Whereas students' responses to educational game-based guided inquiry worksheets
showed 45% assumed very practical, 50% said it was practical and 5% said it was not practical. Other
studies have also explained that the student worksheets based guided inquiry practical use in the learning
process [ 17] [16]. Student worksheets based guided inquiry also effectively used in the learning process
[18].
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Figure 2. The response of teachers and students on worksheet guided inquiry
based on educational game

In figure 2, it appears that there are some students who respond less practical use student worksheets
guided inquiry-based educational games. This is because the use of guided inquiry worksheets is initially
very difficult to understand, because students are familiar with using conventional worksheets. This is
in accordance with the findings, [19], [20], [12], [21]. that students at the beginning of learning did not
enjoy guided inquiry-based learning because many of the activities they had to do themselves although
at the same time, students’ abilities grow and are able to build their own knowledge.

5. Conclusion
Based on all the results and data obtained after conducting research and analysis, conclusions can be
drawn regarding the research that:
* The worksheets guided inquiry-based educational game using Macromedia Flash has been
developed with a valid.
*  Teacher and student responses to the work sheet of guided ingiry based on educational games
using macromedia flash, the majority assume it is practically used in the leaming process.

From the results of this study. further development and research need to be carried out by observing g
use of educational inquiry-based student worksheets on the mastery of student concepts.
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