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Abstract  

This research is aimed to 1) develop simple props based on guided inquiry. 2) know the 

implementation of simple props based on guided inquiry.3) know students’ critical thinking skill by 

using simple props. This research is research and development with 4D models. The average score in 

an aspect based on the whole result of the assessment by media expert is 99,33%, the material expert 

is 88,20%, peer reviewer 83,02%, and science teacher upon the simple props is 88,41%, then it can 

be stated as good. There is an improvement in the student’s result when doing pretest and posttest. 

The average score of the students when doing pretest is 5,29, and posttest is 7,9. The level of critical 

thinking skill of the students is on the level medium with the gain score is 0,54.  
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Introduction 

Development of science and 

technology so quickly demanded the 

teacher to more creative and skilled in 

order for students to have the 

competitiveness and to deal with changes 

in life in a world that is always evolving. 

Education is one of the very important 

factors in the role of quality so manifest a 

human able to deal with the development 

of science and technology. Education was 

also seen as a means to give birth to a 

character, healthy, intelligent, creative, 

skilled, responsible, productive, and 

ethical sublime. 

Education is, in fact, a conscious 

effort and planned to bring about an 

atmosphere of learning and the learning 

process so that students are actively 

developing the potential in him. The future 

of the nation of Indonesia in addition 

determined by natural resources is also 

determined by the quality of the human 

resources themselves. Attempts to form an 

intelligent human/learned and quality, as 

well as good personality, is part of the 

educational mission of the professional 

responsibility of every teacher. As 

according to Poedjiadi in Lestari (2013) 

says that the learning process of 

transferring the science, but also capable of 

assisting the process of understanding the 

subject matter through the selection of the 

model as well as the use of appropriate 

learning with media the development of 

science and technology at this time. 

Learning props or Media gave a 

great influence towards the students, 

particularly the level of junior high school 

students. Junior high school students ware 

about 11-14 years old. According to Piaget 

in Fatima Ibda (2015) age, 11 or 12 years 

up to adults are on the formal operational 

stage. At this stage, students are able to 

think and build an understanding of 

knowledge related to concrete reality. 

Concrete objects can give a deeper 

impression on students with the goal of 

students will better remember what had he 

learned. According to Widiyatmoko 

(2013) props is defined as a tool to educate 

or teach teacher taught so that the concept 

is easy to understand by students and 

become a tool in the learning process that 

is created by the teacher or students from 

simple materials are easily obtainable from 

the surrounding environment.   

Based on the results of observation 

of the researchers who performed in junior 

high Country 2 Imogiri in mind that 

learning science at that school has not been 

able to maximize the critical thinking skills 

of students. According to Johnson in the 

Treasury (2017) critical thinking is a 

process that is directional and clearly used 

in mental activities like solving problems, 

decisions, persuade, analyze assumptions, 

and conducting scientific research. Critical 

thinking is the ability to apply the ratio, 

high thinking activities, including 

activities to analyze, synthesize, know the 

problems, and solving them, conclude, and 

evaluating. But in reality, while doing 

practical work, students already interested 

and excited, but students still have not been 

able to draw your own conclusions about 

the practice results. Therefore, students 

still need guidance in making conclusions 

and need a guidebook props as a guide to 

its use, namely through guided inquiry. 

According to Eggen (2012), guided 

Inquiry is one approach to teaching where 

the teacher gives students examples of 

specific topics and guide the students to 

understand the topic. 

Learning science using guided 

inquiry can make students active in 

discovering science concepts. The task of 

the teacher in the guided inquiry learning, 

i.e. as a facilitator. Learning-based guided 

inquiry can be implemented by using the 

methods of questioning, discussion, 

demonstrations, or laboratory activities. 
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Method of guided inquiry conducted by a 

laboratory or practical activities, 

positioning students as though as scientists 

who did one experiment in an attempt to 

find the relationship of natural phenomena. 

According to Sudjana (Trianto, 2014) 

States there are six stages of Guided 

Inquiry, namely: 1) presents a question or 

a problem, 2) make a hypothesis, 3) 

designing experiments, 4) experiment to 

obtain information, 5) collect and analyze 

data, 6) make a conclusion.  

One of the constraints in the 

practical activities of the science that is in 

desperate need of a lot of instrument. But 

the perception of teachers against props is 

generally expensive. According to Asyhar 

(2012) media is learning everything it can 

convey or transmit messages from a source 

programmatically so that conducive 

learning environments occur where the 

recipient can do the learning process is 

efficient and effective. Simple props can 

be made in accordance with the concept of 

the material to be taught the gan utilizes 

materials that are in the environment, 

without having to spend a lot of costs. 

Furthermore, in the operation of the simple 

instrument is not need something specific 

skills. In accordance to Widiyatmoko 

(2013), that the science instrument can be 

made with the cheaps material, like 

reusable material. 

Using instruments in the learning 

process is expected to help teachers 

demonstrate natural science concepts. It 

makes that students understand the 

concepts more easily. Such statements 

Sidharta (2013) that the use of natural 

science instruments can help teach natural 

science concept becomes more 

meaningful. Moreover, according to 

Prasetyarini (2013) that learning with the 

use of instruments is a series of activities 

for delivering the subject matter aimed at 

giving students opportunities for active 

learning, allowing students gain 

knowledge and train their creative 

problem-solving ability. 

Instruments and/media of natural 

science where there in the school is 

limited. Based on that, then students 

should alternately use the tool. This 

resulted in a large number of wasted time 

to wait their turn to practical work, while 

no directional communication in lessons. 

The limitation of the number of means of 

practical science needs to be addressed by 

giving the students to learn the same 

material using alternative media. Based on 

the above description, as for the 

formulation of the problem in this study 

i.e. how to develop a physic instrument 

based guided inquiry to improve critical 

thinking skills of students of grade VIII 

SMP Negeri 2 Imogiri?  

 

Research Methods 

This research was carried out during 

the six months from November 23, 2016, 

until may 30, 2017 on the even semester, 

academic year 2016/2017. This research 

was conducted at the SMPN 2 Imogiri. The 

subject in this study was validtion by 1 

lecturer media expert, 6 peer reviewer, 6 

teacher science, and students and object in 

the research is physic instrument based 

guided inquiry learning to improve critical 

thinking skills of students.    

 This research includes the 

development of this type of research. The 

model research and development used IE 

4-D model suggested by Thiagarajan, et al. 

(Trianto, 2014) is a model 4-D. The model 

consists of four stages of development, that 

is, Define, Design, Develop, and 

Disseminate (figure 1). Total population of 

grade VIII in SMP Negeri 2 Imogiri as 

much as 180 students. The sample used in 

the amount of 10-15% i.e. as many as 24 

students. Students give assessments and 

feedback as the basis for the final revision 

of the top and the subject matter was 
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teaching with the instrument is hydrostatic 

pressure. 

 

Figure 1. Scheme of  4D models 

Result and Discussion 

This research aims are developing 

science simple props-based guided inquiry 

so as to enhance the critical thinking skills 

of students of grade VIII SMP Negeri 2 

Imogiri. Science simple props is developed 

using the model 4 d (Rosidi, 2015) . This 

study only up to at this stage of testing is 

limited and does not do the empirical 

test/field test to see its effect on students. 

Props is assessed from a variety of input 

from media experts and expert material is 

then used to fine-tune the Science props 

simple so that the resulting product 

revision I of science simple props. Some 

feedback from the reviewer that follow up 

on the following table: 

 
Table 1. Follow-up over the input media 

expert 
No. Input Follow-up 

1 Tools in order to 

be repaired 

Props repaired so that it 

becomes clearer. 

2 Give the scale on 

props 

Props have already been 

given the scale of the 

laminating with the 

paper so that the scale 

does not disappear when 

exposed to water. 

3 Extended interval The size of the hose is 

already extended to be 

able to get into the base 

of sump water. 

4 Writing cycles The writing had already 

been clarified so that all 

students can see clearly. 

5 For tub shelter 

marked with this 

type of solution 

and given the 

scale 

The sump was given the 

writings of salt solutions 

and solution of water 

wells and sump each 

were given a scale with 

a distance of 1 cm. 

6 The rubber 

membrane or in 

order to look 

stronger 

Replace the rubber 

membrane or stronger. 

 

 

Define 
1. Front-end 

analysis 

2. Student 

analysis 

3. Task 

analysis 

4. Concept 

analysis 

5. Learning 

objective 

Result: 

1. Identification 

of needs 

2. Student 

condition 

3. Indicator  

4. Subject 

matter 

arrangement 

5. Learning 

objective 

development Designing 

product: 

1. Arrangem

ent of 

shape 

2. Collecting 

of 

material 

3. Finishing 

 

Design 

Result: 

First design 

instrumentation 

in Corel Draw 

form  

Develop 

Developing 

media: 

1. Expert 

appraisal 

2. Developm

ental using 

Result: 

Physic 

instrument  

 

Validation instrument by expert judgement 

 

Revision 

 

Reviewing by peer reviewer, teacher and student 

 

Revision 

 

Trial physic instrument at SMP NEGERI 2 IMOGIRI 

 

Revision 

 

Product 
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Table 2. Follow-up over the input of expert 

material 
No. Input Follow-up 

1. The equipment 

is already pretty 

good and can be 

implemented on 

learning at grade 

VIII 

Further enhanced by 

developing more 

2. Understanding 

the concept of 

the pressure on 

the liquid needs 

to be examined 

more in 

Understanding the concept 

is already adapted to the 

concept of the pressure of 

the liquid so that it does 

not cause the 

misconception  

 

Table 3. Follow-up from peer reviewers 
No. Input Follow-up 

1. Props are in 

compliance with 

the material, very 

simple and easy to 

use so that students 

can easily 

understand the 

concept of the 

given  

More enhanced 

the development 

of the work 

 

 
Table 4. Follow up feedback from teachers and students 

No. Input Follow-up 

1. Worksheet needs conclusions to 

𝑃 = 𝜌x𝑔xℎ 

On worksheet already is written conclusions to  
𝑃 = 𝜌x𝑔xℎ 

2. On the jar tool (sump) led to show its depth 

made vertical  
Students already are guided in determining the 

depth to create vertical 

3. U pipe is too large, so in depth that small yet 

can show the difference in the liquid in the 

pipe U clearly  

U already scaled down so that the pipe at a depth 

which is small already could show a difference in 

the liquid in the pipe U 

4. Liquid depth scale (h) should be made from 

the top surface of the liquid to the bottom 
The scale of the depth of the liquid made from 

above the surface of the liquid to the bottom 

5. Color appearance made more contrast so it 

can be seen from the distance a bit far when 

for a demonstration 

The color of the display contrast is already made so 

it can be seen from a distance when for a 

demonstration  

6. The placement of the clamps do not cover the 

surface of the water 
The placement of the clamp is not already cover the 

surface of the water 

7. The scale is made more thoroughly by using a 

ruler  
The scale was made more thoroughly by using a 

ruler  

8. Lower holder made wider so that the scale be 

balanced boards  
The stand down was made wider so the scale 

becomes balanced boards  

9. The making of the props basically already 

well could've been used as a medium for 

teaching and learning activities, but still, 

there must be improvements to be used 

properly. 

More enhanced the development of the work 

10. Installation of the pipes do not have bent 

parts 
The pipe is already installed with no bent parts 

 

This revision phase formative 

evaluation included for perfecting 

products that have been developed, 

evaluation is used at any stage i.e. the 

definition, design, development, and 

determination. 

The quality of the science props that 

have been compiled knowable by way of 
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analyzing the data obtained based on an 

assessment of the reviewer. Reviewers 

consist of media experts, expert content, 

peer reviewers, teachers and students. Data 

analysis is done by changing the 

qualitative data obtained from the 

assessment reviewers into quantitative 

data with calculations as shown in the 

annex. The quantitative data are tabulated 

and analyzed every aspect of the 

assessment. The final score is obtained, 

converted into a qualitative assessment 

based on criteria the category ideal. The 

following quality simple props-based 

guided inquiry based on expert assessment 

material, media experts, peer reviewers, 

teachers and student response.  

Assessment of every aspect on the 

basis of accumulated based on the 

percentage of each aspect can be seen in 

Figure 2. 

 

Figure 2.  Percentage of ideality each aspect 

of prop validation results from media experts 

Description: 
1. The quality of the props 
2. Aspects of conformity science simple props 

with the material pressure  
3. Aspects of compliance science simple props 

with curricula on the material pressure  

 

In the figure 2, clearly visible aspects 

of a balanced assessment are the second 

aspect and the third aspect, has a 

percentage of 100%, then the number one 

aspect of 98%. Thus, the results of the 

assessment by media experts stated that 

props has generated in very good quality. 

Assessment of every aspect on the 

basis of accumulated based on the 

percentage of each aspect can be seen in 

Figure 3. 

 

Figure 3 . Keidealan percentage of every 

aspect of props from the expert assessment 

results in material 

Description: 
1. Aspects of physical appearance simple props 
2. Aspects of conformity simple props with the 

material pressure  
3. Aspects of conformity curricula with simple 

props on the material pressure  
4. Aspects of the operation and performance of 

the simple props 
5. Aspects of the quality of the simple props 

 

In the picture shown above, clearly 

visible aspect of the highest valuations in 

the number-two aspects that have a 

percentage of 91% briefly, then the fifth 

aspect that has a percentage of 90%, the 

third aspect of 89%, four aspects of 86% 
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and the smallest on the first aspect which 

has a percentage of 85%. Thus, the results 

of the assessment by the expert of the 

material stated that props has generated in 

very good quality 

Assessment of every aspect on the 

basis of accumulated based on the 

percentage of each aspect can be seen in 

Figure 4. 

 

Figure 4 . Percentage of every aspect 

of the assessment results of the props from the 

peer reviewers 

Description: 
1. Aspects of physical appearance props 
2. Aspects of conformity props with the 

material pressure  
3. Aspects of conformity curricula with props  
4. Aspects of the operation and performance of 

the props 
5. Aspects of the quality of the props  

 

In the figure 4, clearly visible 

aspects of the assessment, the highest on 

the number four that has a percentage 88% 

briefly, then the fifth aspect that has a 

percentage of 86%, the third aspect of 

83%, four aspects of 82% and the smallest 

on the first aspect which has a percentage 

amounting to 76.1%. Thus, the results of 

the assessment by the expert of the 

material stated that props has generated in 

very good quality. 

Assessment of every aspect on the 

basis of accumulated based on the 

percentage of each aspect can be seen in 

Figure 5. 

 

Figure 5. Percentage of every aspect of the 

assessment results of the props from teacher 

 

Description: 
1. Aspects of physical appearance props 
2. Aspects of conformity props with the 

material pressure  
3. Aspects of conformity curricula with props  
4. Aspects of the operation and performance of 

the props 
5. Aspects of the quality of the props  

 

In the picture shown above, clearly 

visible aspect of the highest valuations in 

the number-two aspects that have a 

percentage of 91% briefly, then the fifth 

aspect that has a percentage of 90%, the 

third aspect of 89%, four aspects of 85% 

and the smallest on the first aspect which 

has a percentage amounting to 76.1%. 

Thus, the results of the assessment by the 

expert of the material stated that props has 

produced excellent quality 

Assessment of every aspect on the 

basis of accumulated based on the 

percentage of each aspect can be seen in 

Figure 6. 
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Figure 6. Percentage of every aspect of the 

assessment results of the props from the 

students. 
Description: 
1. Aspects Of Physical Appearance Props 
2. Motivational aspects of learning with props 
3. The operation and performance of the props 
4. Aspects of the quality of the props 

 

In the picture shown above, clearly 

visible aspects of the assessment, the 

highest on the number two who has briefly 

67.97% percentage, then the third aspect 

which has a percentage of 66.45%, the 

fourth aspect of 66%, and the smallest 

aspects on the fourth aspect of 59.9%. 

Thus, the results of the assessment by the 

expert of the material stated that props 

have generated in good quality. Average 

rating based on pretest and posttest 

obtained increased as much as 0.54. Thus, 

the improvement of students ' critical 

thinking skills at the level of being. This is 

based on. conversion value of gain score be 

the qualitative data.  

Research development produces 

Props based guided inquiry in pressure 

materials. Props ware developed using the 

model 4D i.e., Define, Design, 

Development and Disseminate suggested 

by Thiagarajan et al. (Trianto, 2014). This 

research only as on preparation of props 

and to test limited only. Stages of 

evaluation not only performed at the end of 

the study but done at every stage of the 

research. 

Development props it has 

advantages i.e. develop material that refers 

to learning science in accordance with the 

concept of guided inquiry. Practical 

activities are presented more varied, it 

aims to test the student's understanding of 

pressure material after the experiment is 

presented, it also aims to increase the 

knowledge and critical thinking skills of 

students in understanding the material 

being presented.  

Some barrier in the development of 

this simple props includes: 1) time: 

creation and validation products which 

takes a relatively long time. This is due to 

several factors, such as the respondent may 

be another flurry so cannot assess and 

provide input towards the product within 

the time required by the researchers. 2) 

Cost: in the process of making the props 

needed a great cost, and the difficulty of 

getting materials to suit the desired. and 3) 

researcher: the limited ability of 

researchers in the field of design skills 

specifically design props and literary 

language in use of language. 

Rating score from reviewer 

response is qualitative data. Qualitative 

data obtained from the assessment of the 

reviewer are converted into quantitative 

data. The quantitative data are tabulated 

and analyzed every aspect of the 

assessment. The final score is obtained, 

converted into a level of qualitative 

product eligibility guidelines according to 

the criteria of the assessment categories are 

ideal. 

The average score on overall 

assessment results based on expert media 

namely 99.33%, expert materials namely 

88.20%, peer reviewers 83.02%, and 

teachers against props i.e. 88.41% so stated 

good and decent to use. 

Increasing critical thinking skills 

students are measured by pretest and 
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posttest students in working on the 

problem of hydrostatic pressure. The 

number of students who follow the pretest 

and post test i.e. 24 students. Pretest 

conducted before learning begins while the 

posttest did after learning begins. An 

increase in the value of students when 

doing a pretest and posttest. The average 

value of the students when doing a pretest 

i.e. 5.29 and when do the posttest average 

students that is 7.9. Based on the gain level 

of critical thinking skills of students at a 

medium level with score 0.54. 

Based on the average value can be 

inferred that props can enhance critical 

thinking skills of students. In this study, 

the use of props based guided inquiry can 

enhance critical thinking skills of students 

(Permatasari, Yuanita, & Suyono, 2014) 

on components provide arguments, give a 

simple explanation, decided on an action 

and conclude the results of the practical 

work on the material pressure of the liquid 

(hydrostatic pressure). The research is in 

line with Hartanti (2010) research 

regarding the development of props 

friction to improve critical thinking skills. 

Conclusions and Suggestions 

Based on the results and discussion 

of the research can be concluded that this 

development has produced simple props 

based guided inquiry for students of grade 

VIII junior high school. Development of 

the props using the model 4D (Define, 

Design, Develop, and Dissiminate) but 

only to the limited test only.   

The quality of the simple props 

based guided inquiry that has been 

developed is good based on the research of 

media experts, expert content, peer 

reviewers, teacher assessment and student 

response, so the simple props based guided 

inquiry for grade VII worthy of learning 

used in science. 

Development of simple props based 

guided inquiry can enhance critical 

thinking skills of students as much as 0.54 

with medium criteria. It looks at 

acquisition average pretest and posttest 

students than average of 5.29 be 7.9.   

Based on the results of simple props 

have been obtained, then the researchers 

suggested props is used as an alternative 

junior high school student learning 

materials grade VIII. In addition, the 

teacher should be able to take advantage of 

these props as alternative materials science 

on the subject of hydrostatic pressure. 

These props can be used on students 

capable of average and above as well as on 

the students who are capable of averaging 

down because this tool with instructions on 

the use of props to make it easier for 

students to study. 
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