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Abstract.The aim is to analyze the difference result from virtual and learning media viewed from their critical thinking 

skills and the interaction of effect between the virtual and real learning media and the critical thinking skills on the 

students’ learning result. The populations of the research were the students in Grade VIII of the school. The samples of 

this research were 56 eighth-grade students in Junior High School SMP N 1 Karanganyar taken randomly. The 

experimental model by two ways ANOVA (2x2) was applied in this study. During the application of Circulation of 

Blood Materials instruction, the lesson was given in accordance with the principle of virtual learning media in 

experimental group and real learning media for control group. The results showed that there was a difference of learning 

result using the guided inquiry model with virtual learning and real learning media viewed by their critical thinking. And 

there was interaction of effect between the guided inquiry learning model with virtual and real learning media and the 

critical thinking skills. 
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INTRODUCTION 

Teaching is not just an activity of transferring knowledge that the teacher has to the student's mind. It is also 

an  empowerment activity for the students to build their own and self-proclaimed knowledge. 

Science is a collection of knowledge about the objects or natural phenomenon that have been tested the truth. 

Science includes a process, known as the scientific method, and a product known as the body of knowledge. The 

product intended is the facts, principles, models, and laws of nature, often called asthe Natural Science. Science 

includes physics, chemistry, and biology. In the process of learning science, not only put forw rd the findings of 

facts, principles, models and laws of nature, but learning also requires a discovery [16]. 

The success of a learning process is strongly influenced by internal and external factors of students. External 

factors that support the process of discovery in learning include learning model. This learning model requires 

students to be active, able to acquire knowledge, skills and values, is a guided inquiry learning model. Finally in this 

model, the student will found the concept and solve the problem. Besides a learning model, a quite prominent aspect 

on the learning activities is the instructional media that serves as teaching instrument. 

In addition, internal factors are not less important. Internal factors that support this learning is the ability to 

think. During this time, many people argue that to obtain high results, people must have ability to think. The 

complex issues and high demand for education require more systematic thinking skills. But in reality, most 

individuals have a systematic thinking that tends to be weak. Due to the decreased function of individual thinking in 

critical thinking, therefore this study aims to 1) Analyze the different result from virtual media and learning media 

viewed from their critical thinking skills 2) knowing whether or not interaction between virtual media, real learning 

media and the critical thinking skills on the students’s learning result. 
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THEORY OF INQUIRY LEARNING 

Inquiry is a learning approach which studentsseekingusing many sources of information and ideas to improve 

their understanding of topics and issues. Learning activities that involve maximally all the ability of students to 

search and investigate something (object, human or event) in a systematically, critically, logic analytically so that 

they can formulate their own invention with full confidence [6]. Guided inquiry learning is a model of learning that 

is widely interfered by teachers and in the implementation, teachers providing comprehensive guidance to learners 

[9]. In this guided inquiry learning model, the teacher has given instructions on the material to be taught to the 

learners as needed. The guidance can be a question to enable learners to find or seek information about the question 

themselves or the teacher's actions to solve the problem. The teacher has given the previous answer so that the 

students does not develop their ideas [9]. 

In the learning process, the teacher guides the students to perform activity by giving the initial question and 

direct into a discussion. Then the teacher bring up a problem, gives direction about the solution, and guides the 

students recording the data. The step that applied in inquiry model involves presenting problem, making hypothesis, 

designing experiment, doing experiment to get data, collecting and analyzing data and making conclusion [5]. 

Learning media is one of the factors that can improve students's understanding. By using learning media, the 

learning process will be more effective because the learning atmosphere is fun and improves students's 

understanding. Learning media as a tool that intentionally used by teachers to help describe and to concreting 

complicated and complex subject matter so easily understood by students [13]. 

Virtual media is a media that can concreting material. Virtual media is defined as a computer simulation to 

replace real media in the form of software. Virtual media can be used as a learning tool that is cheaper, easier, 

general, variative and fun can be used as an alternative in learning to replace the real media. 

Real media according to Permendikbud Number 58 year 2014 in the form of measuring instruments, aids and 

props. Measuring tool in real media is a measuring tool used in laboratory experiments such as balance sheet, 

graduated cylinder, pH meter, burette and others. Aids such as viewing, hearing, viewing – hearing aids. Tools that 

included: blackboard, stickboard, OHP, radio, computer, etc. While props can be in the form of original objects, 

artificial objects and models / torso. The real media is a visual aid in learning to provide direct  experience to 

students [15]. This medium is the real form of an object. The characteristic of real media is the real thing in its 

complete state and can be recognized in its original form [10]. 

Critical thinking is a personal human activity that activates discovery / information that is directed to a goal 

[11] with the main characteristic of abstraction means the assumption the loss of quality or the relation from objects, 

events and situations that first encountered as a reality. Critical thinking skills are non-negotiable requirements for 

human services professions to meet the needs of today’s society and to deal with the complexities of real-life 

problems [1]. Critical thinking is to empower skills in setting goals. These skills are used in logical reasoning 

processes to a decision [13]. 

Based on the above study, it can be concluded that critical thinking is the ability to manage information 

consist of identifying a problem so can find the cause of events, assess the impact of an event, design solution and 

draw conclusions. 

RESEARCH METHOD 

This quasi-experiment research by two ways ANOVA (2x2) was carried out to students in SMP N 1 

Karanganyar in Surakarta. The samples of the research were determined by cluster random sampling method.The 

samples of the research were 23 male and 33 female students aged 13-14 years old in Grade VIII C and Grade VIII F 

of State Junior Secondary School SMP N 1 Karanganyar. They were divided in two groups, the group exposed to the 

guided inquiry learning model with real learning media and the group exposed to the guided inquiry learning model 

with virtual learning media. Both the groups were examined in all aspects as to investigate whether the learning 

results of the two groups viewed from their critical thinking skills were affected by the learning media they used. 

The learning result of the group which was exposed to the guided inquiry learning model with virtual learning media 

was compared to that with real learning media. The main instrument to collect the data of the research was test of 

achievement as to investigate the learning result of their cognitive competence. This research involved three 

variables, namely: independent variable (learning model with learning media), moderating variable (critical thinking 

skills), and dependent variable (students’ learning result).The data of the research were analyzed by using the two-

way analysis of variance/ANOVA [12]. 
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The instrument used in this research is 25 multiple choice questions. The instrument has been validated by 

the validator lecturer and has been tested in grade IX E. The results of trial carried out some testing instruments, 

there are difficulty level analysis, different power, validity, and reliability. The data used in this research is 

quantitative. Data collected by giving the initial test (pre-test) and final test (post-test). The purpose of a pre-test to 

determine the low or high category of students’ critical thinking data in experimental and control class implemented 

before receiving the subject matter from teacher. Once completed the learning is to do the post-test to obtain the 

final data students’ cognitive competence of each class.  

Analysis of data is using non parametric inferential statistics. Measurements include pre-requisite test 

analysis and hypothesis test. The pre-requisite analysis tesi consists of normality and homogeneity test. The 

hypothesis test is using two ways ANOVA with SPSS 16.0 for windows at a significance level of 0.05. 

 

RESULTS AND DISCUSSION 

The data shown was the result of students’ questionnaire of thinking skills in the implementation of the 

guided inquiry learning models with real and virtual learning media. Based on the scores of the questionnaire, the 

students were divided into two groups; the group of students with high thinking skills and that of students with low 

thinking skills. Each is elaborated below 

Dataof the Students’Critical Thinking Skills 

The classification of the students into two groups was based on the average score of their low critical 

thinking skills. The distribution of frequency and the percentage of the students with high and low low critical 

thinking skills who were exposed to the guided inquiry learning model with real and virtual media are presented in 

Table 1.  

Table 1 Distribution of frequency of the student’scritical thinking skills 

Critical 

Thinking skills 

Guided Inquiry Learning Model  

with Real Media 

Guided Inquiry Learning  

Model with Virtual Media Total 

Frequency Relative Frequency Frequency Relative Frequency 

High 14 50 (%) 14 50 (%) 28 

Low 14 50 (%) 14 50 (%) 28 

Total 28 100 (%) 28 100 (%) 56 

 

Table1hows that 28 students were categorized as the students with low critical thinking skills and 28 students 

were categorized as the students with high critical thinking skills. The class which was exposed to the guided inquiry 

learning model with real and virtual media had the number of students with the same high score of critical thinking 

skills and so did the class exposed to the guided inquiry learning model with real and virtual media. 

Data of the Student’s Critical Thinking Skills 

The data of the learning result of the students exposed to the guided inquiry learning model with real and 

virtual media were retrieved from the scores of the science competence test result, and then they were classified 

according to the level of their critical thinking skills. The description of the students’ learning result viewed from the 

level of their critical thinking skillsis presented in Tables 2, 3, and 4. Meanwhile, the histogram indicating the 

correlation between the learning media and the critical thinking skillsis presented in Figure 1. 

Table 2. Data of students’ learning result viewed from their critical thinking skills 

Group Total Lowest 

Score 

Highest Score Average Standard 

Deviation 

High critical thinking skills 28 73 93 84 7,19 

Low critical thinking skills 28 67 100 81 9,92 

Table 3.Description of students’ learning result viewed from their highcritical thinking skills 

Group Data 

Total 

Lowest 

Score 

Highest 

Score 

Average Standard 

Deviation 
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Guided inquiry learning model 

with real media 
14 73 93 85 6,49 

Guided inquiry learning model 

with virtual media 
14 73 93 83 7,91 

Table 4.Description of students’ learning result viewed from their lowcritical thinking skills 

Group Data 

Total 

Lowest 

Score 

Highest 

Score 

Average Standard 

Deviation 

Guided inquiry learning model 

with real media 
14 67 87 75 7,00 

Guided inquiry learning model 

with virtual media 
14 67 100 87 8,96 

 

The proposed hypotheses of the research were tested by using the two-way analysis of variance (ANOVA). 

The data of the research were exposed pre-requisite tests, namely: normality test and homogeneity test before they 

were exposed to ANOVA.  

The normality test was to investigate whether or not the samples were derived from normally distributed 

population. The data tested were the learning result of cognitive competencies. The data of the competencies 

included critical thinking skills and learning result. They were tested with the Kolmogorov-Smirnov Test. The data 

were categorized as normal ones if their probability was greater than 0.05 (ρ > 0.05). The result of the normality test 

is presented in Table 5. 

Table 5. The result of normality test with the Kolmogorov-Smirnov Test 

 
Learning media 

Kolmogorov-Smirnov 
Conclusion 

Statistic Df Sig. 

Critical thinking skills 
Real 0,111 28 0,200* Normal data 

Virtual 0,120 28 0,200* Normal data 

Learning result 
Real 0,144 28 0,143 Normal data 

Virtual 0,129 28 0,200* Normal data 

Source SPSS18 

The data then were exposed to the homogeneity test. It was done so as to investigate whether or not the 

samples were derived from homogenous population. The data were tested by using the Levene's Test. They were 

categorized as homogeneous if the probability was greater than 0.05 (ρ > 005). The result of the homogeneity test is 

presented in Table 6. 

Table 6. The result of homogeneity test with Levene's Test 

 
Prediction 

Levene’s Test 
Conclusion 

F Sig 

Critical thinking skills 
Homogeneous 0,179 0,674 Homogeneous  

Not homogeneous    

Learning result 
Homogeneous 0,015 0,904 Homogeneous 

Not homogeneous    

Source SPSS18 

The analysis of variance on the learning result of Natural Science as shown in Table 7, and the average of the 

learning result of the students exposed to the guided inquiry learning model with real and virtual media viewed from 

the level of the critical thinking skills is presented in Table 8. 

Table 7. The result of ANOVA 

Source Dv 
Sum of 

Square 
Mean Square F stat F crit Significance 

Learning Media 1 318,54 318,54 5,442538 4.03 F stat> F crit 

Critical thinking 

skills 
1 581,06 581,06 9,927823 

 
H1 verified 

Interaction of 

effect 
1 273,42 273,42 4,671619 

 

 
Within 52 3043,45 58,53 

  
 Total 55 4216,47 
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Table 8. The average of the learning result of the students exposed to the guided inquiry learning model with real 

media and virtual viewed from critical thinkingskills 

Critical Thinking 
Guided inquiry model 

with real media 

Guided inquiry model 

with virtual media 

Low 75 87 

High 85 83 

Students’ score average 81 84 

 

 

 

Figure 1. Correlation between real and virtual learning media and Critical Thinking skills 

Table 7 shows that the value of Fstat.was greater than that of Fcrit., and therefore Ho was not verified, meaning 

that the media  and the critical thinking skills had an effect on the learning result. Table 8 shows that the use of 

virtual media is better than the real media. The interaction between media and critical thinking ability is shown in 

table 7 and figure 1. 

This is because the virtual media has several advantages such as being able to provide more information by 

using visual aids or audia, giving a picture of what is learned in real so it easier for students to learn. Besides it has 

an attraction so that it can increase students' interest to learn the material. In the virtual media there are animated 

processes that can provide a real visual experience to students [2]. Virtual media designed in this research is 

intended to give students the experience of using, obtaining, and increasing scientific process skills and critical 

thinking [8]. Students who use virtual media such as virtual laboratory as learning media have higher capability in 

comprehending and presetending the material they study. Similar conclusion is also conveyed by Magyar & Zakova 

[7] in their research stating the students’ motivation to more actively participate in learning and developing various 

skills can be increased by the use of virtual laboratory.  

When viewed from the critical thinking ability there is also a difference because critical thinking is a 

directional and clear process in mental activities such as solving problems, making decisions, persuading, analyzing 

assumptions and conducting scientific research [3]. Besides, the ability to think critically is the ability to think by 

organizing and evaluating the opinions of the person and others systematically. At the time of thinking, people 

essentially learn to use the ability to think intellectually. When people are thinking, there will be several alternative 

solutions and consider the appropriate way in solving the problem and finally choose the  right and best solution. 

The ability to think critically causes students to experience the process of analyzing the argument by exploring a 

reason for knowing the real situation. Critical thinkers examine their own thought processes and other people's 

thinking processes to see if their thinking processes are sensible [4]. In this phase the students do the thinking 

activities well according to his opinion. 

A person who has high critical thinking skills will be able to analyze a problem better, organize personal 

opinions and people and solve the problem. If we are having difficulties in learning, we will think how to solve the 
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problem based on facts that happened. This will certainly impact on better student learning outcomes with high 

critical thinking skills than students with low critical thinking skills. 

Groups of students who have high critical thinking skills with virtual media gain higher learning outcomes. 

Inquiry learning is an activity that maximizes all students' ability to search and investigate systematically, logically, 

critically and analytically so that they can formulate their own findings confidently [3]. Inquiry is built on 

constructivism theory, in which the student must develop his own knowledge acquired when taught by inquiry 

model. Inquiry is not just the transfer of information process by the teacher to the students but rather focuses on the 

direct experience by the students. The direct experience students gain in learning is influenced by the use of teaching 

media [14]. Based on the statistical results obtained that the virtual media used in this study provide a positive 

impact so as to improve student learning outcomes on blood circulation material. This is because the concept of 

blood flow, students find it difficult to imagine because the material is abstract, so it takes a media that is able to 

describe the process of blood flow. This is in line with constructivism learning theory where knowledge must be 

constructed based on real experience. In addition based on Piaget development theory, junior high school children 

are children with formal operational class (11-18 years). At the formal operational stage, the process of adaptation of 

children has been divided into two namely accommodation and assimilation. At the stage of accommodation, junior 

high school students are considered capable of creating new knowledge gained on the basis of experience, while in 

the assimilation phase, junior high school students are considered capable to cognate the cognitive processes and 

integrate knowledge into the existing scheme. 

 

CONCLUSION 

Based on the results of the analysis and discussion, conclusions are drawn: (1) There was a difference of 

learning result using the guided inquiry model with virtual learning and real learning media viewed by their 

critical thinking. (2) There was interaction of effect between the guided inquiry learning model with virtual and 

real learning media and the critical thinking skills.. 
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