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ABSTRACT 

The guided inquiry learning model is a student activity that emphasizes maximally training critical thinking 

skills. The learning instruments developed must be adapted to the syntax/stages of the guided inquiry 

learning model. Several learning instruments have been developed to assist teachers in making teaching 

materials. However, many teachers have not mastered technology, especially learning media using 

applications. Therefore, teachers need learning applications in schools, such as the GeoGebra applet. This 

study aims to develop valid guided inquiry-based learning instruments using GeoGebra applets for circles. 

This research is development research employing Plomp’s model and involving preliminary research and 

prototyping stages. The data was collected by compiling the comments and input from the validator through 

validation sheets related to learning instruments (lesson plans, worksheets, and GeoGebra applets). The 

results of the data analysis showed that the learning instruments were declared valid with an average lesson 

plan score of 4.75, an average student worksheet validation score of 4.60, and an average value of the total 

validation of GeoGebra applets of 4.94. Further research should assess the practicality and effectiveness of 

the instruments.  
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INTRODUCTION 

Learning is an interaction between students, educators, and learning resources in a 

learning environment. Mathematics learning has the following objectives: 1) understanding 

mathematical concepts accurately, efficiently, and precisely, 2) applying reasoning on 

patterns and characteristics and explaining mathematical ideas and statements, 3) solving 

problems, 4 ) communicating ideas with symbols, diagram tables, or other media to clarify 

situations or problems, and 5) appreciating the use of mathematics in life (Depdiknas, 

2006). Learning will be more successful if it is done through sound information processing 

(Trianto, 2010). 

Learning in schools is facilitated by learning models that encourage students to 

seek, understand, and find information for themselves. Inquiry-based learning is a 

component of information processing learning. Inquiry involves active participation or 

involvement in asking questions, obtaining information, and conducting investigations 

(Nuraisyah et al., 2015). In other words, inquiry is a process of asking and answering 

scientific questions. This is the goal of the inquiry-based approach, which is to help 

students build intellectual talent (thinking skills) connected to reflective thinking 

processes. Likewise, it is hoped that teachers who rarely use the inquiry learning model can 

improve and make it more effective to improve learning outcomes (Jauhar, 2011). 

This study used guided inquiry. Guided inquiry ensures that students' ideas or 

concepts last. This is because students are actively involved in collaborating with teachers 

and other students during the learning process, from planning to finalization, and are even 

directly connected to students' lives (Kuhlthau, 2001). In guided inquiry learning, the 

teacher helps students by providing extensive advice and assistance to overcome a problem 

(Fathurrohman, 2015). Guided inquiry learning consists of the following steps: orientation, 

formulating problems, formulating hypotheses, collecting data, testing hypotheses, and 

formulating conclusions (Abidin, 2016). The guided inquiry method is a learning paradigm 

that emphasizes student participation (Suhartini et al., 2017). 

Learning media are tools or equipment to help teachers and students to conduct 

learning activities (Prasetyo, 2011). Technology and the internet must be employed as 

learning media to enable learning in a flexible time and place (Samala et al., 2020). 

Various computer programs can help students learn mathematics, including GeoGebra. 

Geogebra is an interactive software offering algebraic possibilities, particularly for 

geometry, with some features for other topics (Hohenwarter & Fuchs, 2005). Geogebra can 

increase student interest in mathematics (Arbain & Shukor, 2015). 
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In this study, researchers used GeoGebra as an applet as a special program for 

learning media on circle material. Some software has been developed to assist teachers in 

making teaching materials. Therefore, teachers and students need to get training in using 

learning applications at school, such as using GeoGebra, especially in the form of applets. 

Applets provide dynamic and interactive graphic representations of mathematical 

concepts (Morphett et al., 2015). The geogebra applet is a unique program built and runs 

using geogebra. Geogebra applet development can be initiated in a basic or complex way, 

depending on the purpose and intended application of the geogebra applet. In addition, the 

use of interactive GeoGebra applets inspires students to become more enthusiastic, 

improve their learning outcomes, and actively participate in the acquisition of knowledge 

(Radović, Radojičić, Veljković, & Marić, 2020). Teachers who want their students to 

experiment in class and at home can use this geogebra applet program. Therefore, this 

learning media is very suitable for implementing guided inquiry learning. In developing 

learning media, learning instruments are needed first. Learning instruments are the 

components used to manage the learning process to achieve competencies optimally 

(Trianto, 2011). As stated in Permendikbud Number 65 concerning Elementary and 

Secondary Education Processes, making a learning instrument is one of the components of 

lesson planning. Learning instruments include lesson plans, student worksheets, teaching 

materials, and learning media. 

Several studies have examined GeoGebra using the guided inquiry model (Siswanto 

& Kusuma, 2017; Rahadyan et al., 2018; Safitri, 2019) but have not included questions in 

GeoGebra applets. Therefore, this study aims to develop valid guided inquiry-based 

learning instruments using GeoGebra applets for circles. 

METHOD 

The learning instruments developed in this study were lesson plans, worksheets, 

and learning media (geogebra applets). This study applied the development model of 

Plomp (2013), as it is one of the development models in the field of education and can be 

adapted to the learning model. This model consists of three stages: preliminary research, 

prototyping stage, and assessment phase but only two stages were conducted in this study, 

namely the preliminary research and the prototyping stages. Thus, the instrument 

developed in this study only reached valid criteria. Each stage of the Plomp model carried 

out by researchers is explained as follows.  
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Preliminary Research 

This stage is the initial stage in development research. The preliminary research 

stage was carried out to determine the basic problems needed in developing learning 

instruments. At this stage, the researchers conducted curriculum analysis, material analysis, 

and evaluation of the content produced as part of this research. 

Prototyping Stage 

At this stage, the researchers designed the learning instruments: lesson plans, 

worksheets, and GeoGebra applets on circle material that is in accordance with the guided 

inquiry approach. The results of the device designed by the researcher are called prototype 

1. The resulting prototype 1 was validated by the validators. An explanation of the stages 

or phases of developing learning instruments that are carried out according to the 

development of Plomp’s model is explained in Figure 1. 

 
Figure 1. Stages of the Plomp’s Model by Researchers 

The subjects of this study consisted of four validators: two content expert validators 

and media experts from the Faculty of Mathematics and Science Faculty of Mathematics at 

Universitas Syiah Kuala, Indonesia, and two mathematics teachers at the junior high school 

level. The preliminary stage involved curriculum and material analysis. At the prototyping 

stage, the researchers designed learning instruments. The instruments in this study were 

validation sheets of lesson plans, worksheets, and learning media. The validation sheet 

examined the feasibility of using the learning instrument and learning media developed. 

Validity data analysis was carried out by finding the average of the categories and the 
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average aspects of the validation sheet. Furthermore, the average validator assessment 

results were obtained for each learning instrument by scoring for each component.  

Using a Likert scale, the alternative answers are as follows: 5 =Excellent, 4 = Good, 

3 = Moderate, 2 =Fair, and 1 =Poor. After the data collection, the average score was 

calculated using the following formula.  

 

 The average rating is based on the table of learning device validity criteria 

(Widoyoko, 2016). 

Table 1. The Validity Criteria of the Learning Instruments 
Achievement Rate Interval Criteria 

 > 4,20 
Highly Valid 

3,40 <  4,20 
Valid 

2,60 <  3,40 
Fairly valid 

1,80 <  2,60 
Poorly valid 

  1,80 
Invalid 

 

RESULTS AND DISCUSSION 

 The results revealed that learning materials for circle material using the guided 

inquiry model consisting of lesson plans, worksheets, and GeoGebra applet-assisted 

learning media met the valid criteria. In the preliminary stage, the curriculum and material 

analysis was done to identify the basic problems needed in developing learning 

instruments. Table 2 presents an analysis of the curriculum used as a reference for 

designing the learning instruments.  

Table 2. Curriculum Analysis 
Basic competencies Indicators of Competence Achievement 
3.7 Explain the central angle, inscribed angle, 

arc length, and area of the arc of a circle and 

their relationship. 

3.7.1 Identify the elements of the circle. 

3.7.2 Determine the relationship between the central 

angle and the circumference angle. 

3.7.3 Determine the relationship between the central 

angle, arc length, and sector area. 

4.7 Solving problems related to central angles, 

inscribed angles, arc lengths, and areas of 

circles and their relationships. 

4.7.1  Solve problems related to the relationship between 

the central angle, arc length, and sector area. 

  

 Table 3 is a material analysis that systematically identifies the concepts and skills 

students must acquire in learning circles. The material presented in the learning instrument 

developed is identifying the elements of a circle, determining the relationship between the 

central angle and the inscribed angle, and solving problems related to the relationship 

between the central angle, arc length, and area of the sector. 
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Table 3. Material Analysis 
Learning materials KD Learning Activities 

 Circle elements 

 The relationship 

between the central angle 

and the circumference angle 

of the circle 

 The relationship 

between the central angle 

and the arc length, and the 

area of the circular arc 

3.7 Explain the central angle, 

inscribed angle, arc length, 

and area of the arc of a circle 

and their relationship. 

4.7 Solving problems related to 

central angles, inscribed 

angles, arc lengths, and areas 

of circles and their 

relationships. 

 Identify the elements of a circle using 

the GeoGebra applet. 

 Conduct experiments on the 

relationship between the central and 

inscribed angles using the GeoGebra 

applet. 

 Conduct experiments and conclude 

about the relationship between the 

central angle and the length of a 

circular arc using the GeoGebra 

applet. 

 Conducting experiments and 

concluding the relationship between 

the central angle and the area of the 

sector of a circle using the GeoGebra 

applet. 

 

 Furthermore, at the prototyping stage, the activities of making, compiling, and 

designing learning instruments were carried out. The lesson plans were designed to follow 

the latest one-page format. The student worksheets were designed by considering the 

objectives to be achieved in learning. The GeoGebra applet is designed as a learning 

medium that is used in accordance with the lesson plan and student worksheet. The lesson 

plan developed for three meetings was designed according to the components of the lesson 

plan and adapted to the guided inquiry model. Table 4 shows the formulation of learning 

objectives that refer to indicators of competency achievement. 

Table 4. Formulation of Learning Objectives 
Meeting Learning objectives 
First Through group discussions with the guided inquiry model assisted by the GeoGebra applet, 

students are expected to be able to identify the elements of a circle. 

Second Through group discussions with the guided inquiry model assisted by the GeoGebra applet, 

students are expected to be able to determine the relationship between the central angle and the 

inscribed angle. 

Third Through group discussions with the guided inquiry model assisted by the GeoGebra applet, 

students are expected to be able to determine the relationship between the central angle and the 

arc length and area of the arc of a circle. 

 

 Furthermore, the development of student worksheets refers to the learning 

objectives that have been formulated. Student worksheet designed to implement group 

learning using the guided inquiry model. The developed student worksheets contain 

problems concerning concluding the elements of the circle and determining the 

relationships in the circle. The activities in the student worksheet are in accordance with 

the activities contained in the GeoGebra applet. The GeoGebra applet that was developed 

contains practice questions about circle material and clear instructions for use. The 
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questions used in this study were adopted from Year 8 math textbooks, so there was no 

validation for the questions needed. Figure 2 shows one of the problems in this study 

regarding the relationship between the central and inscribed angles. 

 

Figure 2. Problem with the relationship between the central angle and the inscribed angle 

 The GeoGebra applet used in this study is a learning medium that can be operated 

online via the web without downloading an application and does not require large storage 

space. Figure 3 presents the learning media in the form of a GeoGebra applet for circles. 
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Figure 3. GeoGebra applet for Circles 

 To access the applet on circle materials, you can go through the following steps: 1) 

Activity 1 elements of the circle https://www.geogebra.org/calculator/x8hgknxw, 2) 

Activity 2 the relationship between the central angle and the inscribed angle 

https://www.geogebra.org/calculator/hbfemb2k, 3) Activity 3 the relationship between the 

central angle and the length of the circular arc 

https://www.geogebra.org/calculator/jexekz6p. 

 The instrument compiled in this study is a learning device validation sheet designed 

as an instrument to obtain validation results data. Learning instruments are validated by 

expert validators in their fields. Based on the results of the validation, the lesson plan that 

was developed met the valid criteria with minor revisions. The lesson plan was validated 

using several components, such as content feasibility, construction feasibility, and 

language feasibility. The results of the validator's assessment of the lesson plans show that 

the average rating score for all components is 4.75. Therefore, based on the instrument 

validity criteria presented in Table 1, the lesson plans meet the highly valid criteria. In 

https://www.geogebra.org/calculator/x8hgknxw
https://www.geogebra.org/calculator/hbfemb2k
https://www.geogebra.org/calculator/jexekz6p
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addition to assessing the learning instrument being developed, the validator provided some 

suggestions and input so that the developed lesson plan was feasible. Table 5 summarizes 

suggestions and comments on the lesson plan developed from several validators and 

revisions made. 

Table 5. Revised lesson plan 
Before Revision After Revision 

Not including the assessment of Minimum Competence 

(AKM), indicators, and appropriate learning objectives. 

Include competencies, indicators, and learning objectives that 

are in accordance with AKM. 

In the introductory part of the lesson, the appropriate 

apperception and motivation have not been included. 

 

Apperception and motivation have been included in the 

introduction. 

Examples of assessment and reflection sentences have not 

been included in the closing part of the lesson. 

 

Sentences for assessment and reflection in the closing part of 

the lesson have been included accordingly. 

The assessment procedure is still unclear. The assessment procedure has been completed as needed. 

 

 Furthermore, the learning instruments validated by the validator were the student 

worksheets. The student worksheet was validated using several components, such as 

content feasibility, construction feasibility, language feasibility, and graphic feasibility. 

The results of the validator's assessment of the student worksheet show that the average 

score for all components is 4.60. Therefore, the validity criteria of learning instruments 

(Table 1) shows that student worksheet meets highly valid criteria. 

 In addition to providing an assessment of the student worksheet being developed, 

the validator also provides some suggestions and input so that the developed student 

worksheet is feasible for use. Table 7 summarizes suggestions and comments regarding the 

student worksheet developed from several validators and revisions. 

Table 7. Student Worksheet Revision 
Before Revision After Revision 

On the student worksheet, the explanation "use the 

GeoGebra screen" does not need to be included, and make 

motivational sentences for each activity. 

 

The student worksheet contains motivational words and 

does not display the words "use the GeoGebra screen." 

The time allocation does not match the details that have 

been made at each stage of learning. 

 

Allocation of time already with details that have been made at 

each stage of learning. 

Learning objectives are still not in accordance with AKM-

based learning. 

 

Learning objectives are in accordance with the required 

learning. 

At meeting 1, the instructions for the activity did not need 

to be detailed; it was enough to give instructions on how 

to use it when it was displayed on the GeoGebra screen. 

 

At meeting 1, the activity instructions were brief and showed 

how to use them on the GeoGebra screen. 

Add instructions for the part that students must slide when 

used using GeoGebra. 

Instructions for using the student worksheet on the GeoGebra 

screen have been explained. 

  

 For learning, the media developed by the validator did not provide suggestions and 

comments. The validator only provides an assessment regarding several components that 

are validated in the form of material feasibility components, illustration feasibility 
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components, quality feasibility components and media appearance, and attractiveness 

eligibility components. The results of the validator's assessment of learning media in the 

form of GeoGebra applets show that the average rating score for all components was 4.94. 

Therefore, based on the validity criteria of learning instruments (Table 1), the learning 

media met very valid criteria and required no revision. 

 Based on the results of the validation assessment, it was found that the mathematics 

learning instruments with the guided inquiry model assisted by the GeoGebra applet for 

circle material met the very valid criteria according to the components used. The results of 

this study are in line with the research of Sulistyowati, Usman, & Harini (2022), producing 

a valid GeoGebra applet valid that can be used as a reference for other related research and 

mathematics classroom. 

 The learning instruments produced in this study have met the valid criteria but have 

not been tested for practicality and effectiveness. However, this learning instrument is 

ready and valid for field testing.  

CONCLUSION 

 To sum up, the learning instruments developed in this study (lesson plans, 

worksheets, and GeoGebra applets) using the guided inquiry model have met the highly 

valid criteria. The development of these learning instruments was based on the Plomp 

model (2013), covering preliminary and prototyping stages. Two mathematics lecturers 

and two junior high school mathematics teachers were involved in the validation. All 

instruments developed are valid and thus are feasible to use.  
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