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Abstract. Some of the worlds physics communities have observed that student learning 

outcomes in introductory physics courses are weak and ineffective. To overcome this, 
one of the efforts to complete it is the development of effective teaching materials. 

Excellent teaching materials will help students in solving problems in learning including 

deep conceptual understanding. Many misconceptions occur for students who have 

completed introductory physics courses. Whereas in the introductory physics courses 
there are many major branches of physics. Conceptual understanding is a part that cannot 

be missed in the whole of physics learning. Weak understanding of the concept will 

affect the completion of mathematical physics questions. Sometimes students can solve a 

physics problem that is mathematical but does not understand the concepts contained in 
it. One method of solving physical misconceptions in students is to use peer learning 

methods whose activities are arranged in instructional materials developed based on 

Algodoo. This method is expected to reduce the misconceptions that occur for students 

who take Introductory Physics courses during their first year of college. 
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1   Introduction 

Physics is the study of matter, energy, and interactions contained in it. The knowledge 

contained in physics plays an essential role in the progress of humanity. Physics covers the 

realm of science that is widely used by chemists, computer engineers, and scientists, as well as 

other practitioners of physical and biomedical sciences. 

Physics began to be introduced to students ranging from elementary to high school. When 

these students study with science majors, they are likely to return to studying physics at the 

beginning of the semester. There are several mentions of introductory physics courses at 

several universities in Indonesia such as Basic Physics, General Physics, and Physics 

Introductory. At Universitas Negeri Medan itself since the implementation of the KKNI-based 

curriculum, introductory physics courses in the first year of lectures at FMIPA are "Basics of 

Mechanics and Heat" and "Basics of Wave, Electricity, and Magnets." 

Conceptual understanding of physics must be accepted by students well in college because 

the physical sciences always relate to one another. Therefore, a good conceptual understanding 
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will prepare students better in starting the next lesson. Conceptual errors in students will have 

an impact on higher learning stages (Daud et al. 2018; Widarti, Permanasari &Mukyani, 

2017). 

To help students' understanding in building an excellent conceptual understanding, one of 

them is the lecturer must apply media that suits the needs of students. Virtual media in physics 

learning can help students visualize physical phenomena interactively (Wibowo et al., 2016). 

Algodoo is one of the virtual media offered in physics learning, especially in introductory 

physics courses (Euler & Gregorcic, 2017). The use of Algodoo is expected to help students 

learn actively and creatively. 

In this preliminary study, the author offers the development of Algodoo-based Newtonian 

teaching materials which later can be used by students in introductory physics courses. Also, 

the author also offers the use of peer teaching methods in solving specific problems in 

textbooks that will be created. The use of peer teaching methods will help students to confirm 

the knowledge that is in themselves (Fagen, Crouch & Mazur, 2002).  

2   Method 

2.1   Type of Research 

This research includes development research using the Thiagarajan teaching material 

development model. The teaching material developed in this study is Newtonian based 

Algodoo material. 



 

 

Fig .1. Thiagarajan 3D Learning Material Development Mode 

2.2.   Development of Teaching Materials 

 
The development model used in this study is a learning material development model 

proposed by Thiagarajan (Thiagarajan, 1974). The Thiagarajan model consists of four stages 

(four-D models): define; design; development; dissemination. However, the stage undertaken 

in this study is only up to the development stage, because teaching materials will be used in 

the university themselves. 

Students Analysis 

Assigments Analysis 

Needs analysis 

Concept Analysis 

Formulation of Learning Objectives 

Test Development 

Media Selection 

Format Selection 

Initial Design of Learning Materials 

Draft 1 

Reporting 

Learning Material Validation 

Revision I (Draft 1) 

Revision III 

Trial I 

Revision II (Draft 2) 
 

Analysis of Trial Results I 

Analysis of Trial Results II 

Trial II 

Defining 

Designing 

Development 



2.3.   Data Collection and Instrument Techniques 

 

Data collection techniques by questionnaire. There are four types of questionnaires that 

are used to capture information and data needed in the development of textbooks, which are 

prepared based on the needs and suitability of the information for students in Basic Mechanics 

and Heat. After the preparation of teaching materials is complete, the Algodoo-based 

Newtonian teaching materials will be applied to students to see a Newtonian conceptual 

understanding of students. 

 

2.4.   Research Procedure 

 
This research activity is divided into three stages, namely: (1) Planning; (2) 

Implementation; and (3) Data analysis. 

 

2.4.1.   Planning 

 
Collect information from first semester students who take Introductory of Physics course 

on 1) Material to be developed; 2) Character of students; 3) Tasks and learning objectives to 

be developed, and 4) Preparing teaching materials based on information that has been 

received. 

 

2.4.2. Implementation 

 

The steps taken in the implementation phase are as follows: 

1. Conducting a feasibility test on the product that has been compiled to material and 
learning design experts, by giving an assessment sheets 

2. Conduct revisions based on criticism and suggestions provided by a team of material 
and learning experts. 

3. Conducting trials on students who take Introductory of Physics courses to analyze 
conceptual understanding using the teaching material. 
 

2.4.3. Data Analysis 

 

Data analysis in this study is descriptive, which explains a symptom-problem, or the 

situation as it is and not tests the hypothesis. The data obtained in this study are qualitative 

data obtained from questionnaire answers filled by students and expert teams.  

3   Discussion 

In this preliminary study, the author offers an alternative method in teaching the 

introductory of physics to students in the Faculty of Mathematics and Natural Sciences, 

Universitas Negeri Medan. Newtonian teaching materials developed will apply Algodoo as an 

activity that can be used by students to build a better conceptual understanding of physics. 

Algodoo-based teaching materials will assist students in obtaining self-assessment. This 

strategy will help students develop instructional knowledge (Mason & Singh, 2016). 



 

 

 

 

 

The peer teaching method will also be used to solve problems using Algodoo. This 

method will develop students' conceptual abilities and attitudes towards a better direction, 

especially for students in universities (Zang, Ding & Mazur, 2017; Martin, 2016). This method 

will give students the opportunity to express their initial ideas and then confirm them with 

their peers. Some researchers have shown positive results in the use of peer teaching methods 

in universities in various applied sciences (Teixeira et al. 2015; Graziano, 2017; Sayer, 

Marshman & Singh, 2016). 

The use of Algodoo will help students improve their creativity by visualizing physical 

events in the Algodoo system (Gregorcic & Bodin, 2017). This strategy will undoubtedly run 

more effectively by learning peer teaching methods with Algodoo-based teaching materials. 

The author hopes that students can discuss with their peers to answer the problems in 

Newtonian material based on Algodoo so that the conceptual knowledge of students will be 

built during the discussion process. 

4   Conclusions 

Based on the results of the discussion, it can be projected that Algodoo-based teaching 

materials combined with peer teaching methods will make the learning process in the 

introductory physics courses run more effectively. This study was made as a preliminary study 

to study the potential use of Algodoo applications in preliminary Physics teaching materials at 

the Faculty of Mathematics and Natural Sciences, Universitas Negeri Medan. 
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