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Abstract 

The aim of this study was to find out the difference understanding of physics concepts of the 

students taught by employing guided inquiry model of learning by direct instruction holistically, 

high learning motivation, and for low learning motivation. Besides that to analyze the effect of 

interaction between models of learning with learning motivation to the understanding of student 

physics concepts at SMAN 18 in Makassar. In order to achieve the aim, research has been done 

by using treatment by level design, factorial 2 x 2. This study involved four classes. Two classes 

were taught by using guided inquiry model and the other two used direct instruction. The 

number of population was 160 students of XI IPA class. The number of samples was 68 students 

selected by cluster random sampling technique. The data were analyzed by means of two-way 

ANOVA. The result of the study indicates that holistically there was a difference of physics 

concept understanding between students taught with guided inquiry model and direct 

instruction. Furthermore, there was an effect of interaction between learning model with 

learning motivation to the understanding of physics concepts. There was a difference of 

understanding the physics concepts of students taught by guided inquiry learning model and 

direct instruction both for the students having high learning motivation and low learning 

motivation. 

 

Keywords: direct instruction, guided inquiry, learning motivation, treatment by level design, 

two-way ANOVA, understanding of physics concept 

 

I. INTRODUCTION 

 

Science, technology and arts develop continuously until today including in it learning 

technology. Various methods, models, or approaches in learning are continually adapted with 

the student’s characteristics as learners (Arafah, B., & Kaharuddin 2019). In order the students 
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can understand learning material well, the teacher should be able to understand the students as 

well. So far most education system in Indonesia is still teacher centered. In this type of learning, 

the students lack of time to pose their ideas, tell their experiences and ability to solve problems 

(Kaharuddin, Hikmawati, Arafah, B. 2019). This will have an effect on low understanding of 

physics concepts of the students including SMAN 18 in Makassar. 

 

Therefore the teacher should try to develop learning which is oriented to student (student 

centered). Besides that learning also should pay attention to student’s learning motivation. This 

is important because the chosen learning model should be congruent with student’s learning 

motivation. In this research, guided inquiry model and direct instruction were applied by putting 

into account the student’s learning motivation. 

Ješková et. al (2016) emphasize the implementation of inquiry based science education (IBSE). 

In their research, the consistent implementation model of the three studies in three courses: 

mathematics, physics, and informatics. The results indicate a statistically significant 

improvement on the test results of gender independent, but class specialization plays a 

significant role. The results show that the designed model from the implementation of IBSE 

was effective coactively for the development of skill inquiry. 

 

In line with Ješková et al research, the study by Sulistijo, Sukarmin, and Sunarno (2017) 

indicates that there was a difference of learning outcomes between students taught with model 

of Inquiry  Student Team Achievement Division (ISTAD) and guided inquiry model. The other 

results also show a difference between the outcomes of students having high learning 

motivation and low learning motivation. 

 

Likewise is the guided inquiry study by Ningsih and Said (2017) who discovered a difference 

between students’ learning outcomes taught by guided inquiry learning model and group 

discussion plus student’s working sheet. Further Cohen (2008) found out that students in direct 

instruction group earned higher scores but not significant statistically with inquiry group. This 

finding also shows mixed learning style will function to spread information effectively and 

motivate student to learn. 

 

II. LITERATURE REVIEW 

 Understanding the concept of physics tends to find out more than facts of method 

isolated from the concepts of physics. Therefore the understanding of concepts is more complex 

than factual knowledge (Pickard, 2013, Arafah, B., & Kaharuddin. 2019, Arafah, A. N. B., & 

Setiyawati, D. 2020). The understanding of physics concepts is the student’s ability to perceive 

meaning of a concept both in the forms of verbal and writing that can produce behavioral 

changes. The said behavioral change is the change of student’s ability in translating, interpreting 

and extrapolating the physics lesson. 

The understanding of concept can help the students to define concepts (Arafah, B. & Hasyim, 

M. 2019, Arafah, B., Jamulia. J., & Kaharuddin. 2020). It includes physics. The student’s 

involvement in learning activity will have a positive effect on the achievement of concept 
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understanding being learned (Arends, 2012, Andi, K., & Arafah, B. 2017). The learning model 

of physics concepts is guided inquiry. Guided learning inquiry can develop the student’s 

scientific way of thinking (Arafah, K., Arafah, A. N. B., & Arafah, B. 2020). 

In solving physics problem, the student can get knowledge in the form of investigation. In 

relation to that Kuhlthau, Maniotes and Caspari (2007) state that guided inquiry is the way 

teacher in guiding the students to build up knowledge and  profound understanding about 

learning materials. Through guided inquiry learning process, it must be planned carefully and 

to be controlled carefully. The characteristic of guided inquiry learning model is assumed to be 

able to develop the will and motivation of the student in learning principles and physics 

concepts. This learning model presents five stages: problem display stage, make hypothesis, 

collect data, analyze data and draw conclusions (Trianto, 2013). 

In guided inquiry model the student does not only sit, listen and write to find the answer to the 

problem provided by the teacher. The task of the teacher is to make the students to do 

something. The teacher comes to class bringing problems to be solved by the students. Then 

they are guided to find the best way to solve the problem. This guided inquiry learning can help 

the students construct the physics concepts learned. The teaching material that has been 

constructed by the students can stay longer and is kept in their memory. The student’s role is 

more dominant and more active in guided inquiry learning; whereas, the role of teacher only 

gives directive and guidance to student appropriately. 

On the contrary, learning that makes teacher plays more roles in teaching direct instruction. 

Adams and Engelmann (1996) explain two kinds of techniques and order in direct instruction 

(DI) that is technique and order of DI fixing standard and order of material. Commercial ID is 

planned to be used by untrained people. Supporting theory of direct learning is behaviorism and 

social learning theory. 

 

Based on both theories, direct instruction emphasizes learning as a change of behavior. If 

behaviorism emphasizes learning as a mechanic stimulus-response process, the social learning 

theory accentuates on an organic change of behavior through imitation. According to Trianto 

(2013), direct instruction is the form of lecture, demonstration, training, and group work. Direct 

instruction is used to deliver lesson material which is directly transformed by the teacher to the 

students. 

 

Further, Slavin (2017) defines direct instruction as an approach to teaching in which lessons 

are goal-oriented and structured by the teacher. When the teacher wants to execute this direct 

instruction model, there are five steps that must be paid attention to: express goal and make 

student represent and demonstrate knowledge or skill, guide training, check understanding and 

feedback and give opportunity to advanced training and application. 

 

In order to be able to have the understanding of a holistic concept, learning motivation is needed 

which is congruent with the learning model used by the teacher. Uno (2010) defines learning 

motivation as an impulse in individual to try to make a change of behavior in better learning. 

Further, Sardiman (2012) states that learning motivation has its root in the word motive which 

means motivating force in oneself to do certain activities to achieve a goal. Therefore learning 
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motivation means the ability to do learning activity. By this the research hypothesis can be 

formulated as follows: 

 Holistically there is a difference of understanding the physics concepts between students 

taught with guided inquiry and students taught with direct instruction. 

 For high motivation students, there is a difference of understanding the physics concepts 

between students taught with guided inquiry model and the students taught with direct 

instruction model. 

  For low motivation students, there is a difference of understanding the physics concepts 

between students taught by guided inquiry model and the students taught by direct 

instruction model. 

 There is an effect of interaction between learning model and learning motivation on the 

students understanding of physics concepts. 

 

III. RESEARCH METHOD 

 

This study was an experiment conducted at SMAN 18 in Makassar by employing treatment by 

level design (Khan, 2008) as follows: 

 

Level of 

Motivation (B) 

Learning Model (A) 

GI (A1) DI (A2) 

High (B1) Y[A1,B1] Y[A2,B1] 

Low (B2) Y[A1,B2] Y[A2,B2] 

∑ 

Y [A1,B1]+ 

Y [A1,B2] 

Y [A2,B1] 

+ Y 

[A2,B2] 

Figure 1. Treatment by level design, 2 x 2 factorial  

 

Information: 

GI  = Guided inquiry, DI = Direct instruction Y is the understanding of physics concepts. 

  

The number of population was 160 students from five classes XI science in which the number 

of students in each class was 32 students at SMAN 18 in Makassar. The samples were selected 

by cluster random sampling technique so that four classes were selected with the number of 

students 128 people as target population. Two classes were taught by using guided inquiry 

learning model and the other two classes were taught by using direct instruction model. For the 

sake of analysis, students understanding score of physics concepts at the experimental class, 

27% were taken from each high learning motivation group and low learning motivation group 

(Sani et al., 2019). As a consequence, 68 people were taken as samples of analysis. 

 

The instruments used in this study were test and questionnaire. The test was used to collect data 

on the students understanding of physics concepts and questionnaire for students learning 
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motivation. The content validity of both instruments has been calculated by using Gregory 

(2015) technique. The coefficient of internal consistency obtained from the learning motivation 

instrument was 0.89 and 0.93 from the test of understanding of physics concepts. 

 

The validity of each item criteria for questionnaire of learning motivation was computed by 

using   Karl Pearson product moment correlation (Sugiyono, 2011). Meanwhile the test of 

understanding the physics concepts was computed by using biserial point correlation (Brown, 

1988). The reliability of learning motivation questionnaire was computed by alpha cronbach 

(Djaali and Mulyono, 2004). After the computation, the reliability coefficient obtained was 

0.97. Further, the understanding of instrument reliability of physics concepts was computed by 

the formula KR 20 (Surapranata, 2004) with the reliability coefficient obtained was 0.92. Both 

instruments are said to be reliable and can be used to collect data. 

 

Further, the data on understanding the physics concepts was analyzed by using descriptive 

statistics and inferential. Inferential statistics used was two-way ANOVA (Supardi, 2013) at 

the level of confidence 95%. Before the path analysis was used, the normality test was done 

first by Chi-square test (Sudjana, 2005) and homogeneity test of the two data was done by using 

F test (Sudjana, 2005). Finally hypothesis testing was done by the criteria Ho was accepted if 

F count < F table and Ho was rejected if F count ≥ F table. The number of samples analyzed by 

each cell was similar for each group, therefore.  Turkey test was employed (Supardi, 2013). 

 

 

IV. RESULT AND DISCUSSION         

Descriptive data of this research were processed by using IBM SPSS 20.0 for windows The 

data consist of data on student’s learning motivation and data on the understanding of physics 

concepts. Both data are presented in the following table. 

 

Table 1. Scores of students’ learning motivation and understanding of physics concepts 

 

Statistics 

Learning 

motivati

on 

Understandi

ng of 

physics 

concepts 

GI DI GI DI 

Means 
78.

7 

81.

1 
16.1 14.5 

Standard 

Deviation 

13.

9 
8.9 2.9 2.8 

Maximum score 
98.

0 

10

3 
21.0 20.0 

Minimum score 
39.

0 

55.

0 
10.0 9.0 
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Variance 
19

6 

78.

9 
8.5 8.1 

Source: research data that have been processed 

GI = Guided Inquiry,  DI = Direct Instruction 

 

Table 1 above shows that scores variation of learning motivation of class using guided inquiry 

model was wider compared to class taught by direct instruction model. Unlike the 

understanding of physics concepts taught by guided inquiry model and direct instruction, the 

variation of scores was relatively similar. The wider scores variation shows that between 

maximum scores and minimum scores the distance was great. 

 

The distribution frequency of test scores of understanding of physics concepts by students 

taught by guided inquiry learning model is presented below: 

 

Table 2. Frequency distribution of students’ understanding of physics concepts taught by 

guided inquiry model. 

 

Class Interval 
Frequency  

Absolute Relative % 

20 – 24 6 17.7 

15 – 19 18 52.9 

10 – 14 10 29.4  

5 – 9 0 0 

Total 34 100 

Source: research data that have been processed 

 

Table 2 above shows category scores of understanding the physics concepts mostly above the 

scores range 10 – 14. This means that the student’s understanding of physics concepts taught 

by guided inquiry learning model belongs to high category meaning that the students tend to be 

able to understand the physics concepts if they were provided with guidance in finding the 

physics concepts in learning. The role of the students here is still dominant, the teacher only 

helps to direct them to find physics concepts. Further, frequency distribution of understanding 

test scores of physics concepts taught by direct instruction learning model is presented in table 

3. 

 

Table 3. Frequency distribution of physics concepts understanding taught by direct instruction 

model 

 

Class 

Interval 

Frequency  

Absolute Relative 

% 

20 – 24 2 5.9 
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15 – 19 10 29.4 

10 – 14 19 55.9  

5 – 9 3 8.8 

Total 34 100 

Source: research data that have been processed 

 

Based on the table 3 above, the understanding physics concepts scores of students taught by 

direct instruction model has relatively greater frequency that is 55.9% which belongs to 

moderate category. This means that in general students taught by using direct instruction model 

tend to be passive in understanding the physics concepts. As a consequence the scores of 

physics concepts understanding was relatively under the group taught by using guided inquiry. 

 

Further, normality test was done to data on understanding of physics concepts. The result for 

experimental class was X2count = 5.91; whereas, X2 table for data on understanding physics 

concepts of control group the X2 count = 1.16. As for the criteria of data testing is said to be 

distributed normally when X2 count < X2 table.  Since 5.91 < 7.81 and 1.16 < 7.81,  this 

indicates that data on physics concepts understanding of students taught by  both guided inquiry 

model and direct instruction model come form the same population which is distributed 

normally. Likewise after the homogeneity testing was done, the obtained information was both 

data come from homogenous variants. 

 

After both precondition tests were fulfilled, the hypothesis testing was followed.  The 

hypothesis testing of the research was done by using two-way ANOVA test. This test was done 

to answer statistical hypothesis using factorial design 2 x 2. In order to be easier in doing the 

hypothesis testing, the two-way ANOVA working table was made with the same cell as follows: 

Table 4. Statistics to test two-way ANOVA 

Learning  

motivation  

(B) 

Learning model (A) 

GI (A1) DI (A2) 

High (B1) 

n = 17 

∑ (X) =275 

∑ (X)2 = 75.63 

�̅� = 17.19 

∑ (X2) = 

292.23 

S = 2.66 

S2 =7.09 

n = 17 

∑ (X) = 219 

∑ (X)2 = 

47.96 

�̅� = 13.69 

∑ (X2) = 

187.42 

S = 2.24 

S2 = 5.03 

Low (B2) 

n = 17 

∑ (X) = 239 

∑ (X)2 =57.12 

�̅� =14.93 

n = 17 

∑ (X) = 244 

∑ (X)2 = 

59.54 
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∑ (X2) = 

222.91 

S = 2.79 

S2 = 7.79 

�̅� =15.25 

∑ (X2) = 

232.56 

S = 3.23 

S2 = 10.4 

Source: research data that have been processed 

 

Table 4 above illustrates the results of statistical analysis for guided inquiry learning model and 

direct instruction model and high and low learning motivation. It is clear that students who have 

high learning motivation, the scores of understanding concepts taught by guided inquiry model 

were higher than direct instruction. Unlike the students whose learning motivation were low 

their physics concepts of understanding was higher taught by instruction direct model than 

guided inquiry. The summary of two-way ANOVA test is shown in Table 5 below. 

 

Table 5. Summary of the results of statistical hypothesis testing of the research 

Source of 

Variance 
Fcount Ftable Decision test 

Intercolumn  5.35 4.00 H0 is 

rejected 

Intergroup  4.41 2.76 H0 is 

rejected 

Inter-line  7.65 4.00 H0 is 

rejected 

Interaction  4.26 4.00 H0 is 

rejected 

Source: research data that have been processed 

Table 5 above can be explained as follows. The test decision indicates that null hypothesis (Ho) 

was rejected or alternative hypothesis was accepted. This means holistically there was 

difference of concepts understanding between students taught by using guided inquiry model 

and direct instruction. Further,  t test was done to see the average difference of understanding 

of concepts between students taught by guided inquiry learning model and direct instruction. 

The result of t test analysis was t count = 3.72 and t table = 1.67 at the level of significance 

0.05. Since the value of t count > t table or 3.72 > 1.67, the test decision can be said that there 

was a difference of the average of physics concepts understanding between  students taught by 

using guided inquiry model and direct instruction. 

The test was then continued by Turkey test to see the superiority of the two learning models.  

After doing the computation, the result of Q count = 6.67 and Q table = 4.00 so, it can be 

concluded that holistically the guided inquiry learning was superior to direct instruction model. 

This is assumed to be caused by the student’s active involvement in solving the problem 

together with their friends group.  The students were given an opportunity to have discussion 

with friends in the group and find themselves the knowledge of material taught. This research 

result was supported by research conducted by Sarwi,  Sutardi and Prayitno (2016). The 
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conclusion of their research is the implementation of guided inquiry model was effective to 

improve the SMA student’s mastery. In line with this research, Aditomo and Klieme (2020) 

found the similarity of structural equation showing that inquiry has a positive correlation with 

the concepts understanding when he included teacher’s guidance and negative when it is not. 

Likewise Paharani et al. (2016) conclude that learning material through guided inquiry model 

was effective to improve student’s skill in problem solving based on several representatives at 

senior high school. Finally the research by Bilgin (2009) shows that students taught by guided 

inquiry has a good understanding of concepts. 

The result of second hypothesis shows that F count = 4.41 was greater than F table = 2.76. 

Based on this test, Ho was refuted or H1 was accepted. The conclusion that can be drawn is 

there is a difference of physics concepts understanding based on the application of learning 

model to group of students with high learning motivation. The hypothesis testing was continued 

by Turkey test with the value for Q count = 5.73 and Q table = 4.00. The test decision shows Q 

count is greater than the Q table. The Turkey test result supports the second hypothesis testing 

in which students with high learning motivation in which the application of guided inquiry 

learning was superior or was better than direct instruction model. Likewise with the result of 

the third hypothesis testing the F count = 7.65 was greater than the F table = 4.00. This means 

that the result of Ho test was refuted or H1 was accepted. It can be concluded that there is a 

difference of understanding the physics concepts based on the application of learning model to 

group of students with low learning motivation. Then the hypothesis testing was continued with 

Turkey test and value for the Q count = 6.03 and the Q table = 4.41. The test result shows Q 

count was greater than Q table. This Turkey test result supports the third hypothesis that 

students with low learning motivation, the application of guided inquiry model was superior 

than the direct instruction model. 

Finally, the testing of hypothesis four indicates F count > F table or 4.26 > 4.00. This hypothesis 

testing result indicates that the Ho test was accepted. This shows that there is an interaction 

effect between learning model and learning motivation to students understanding of physics 

concepts. The following is the graphic of interaction between learning model and learning 

motivation to the understanding of physics concepts of students at SMAN 18 in Makassar. The 

graphic was drawn by using SPSS 20.0 and the result can be seen in figure 2. 

 

 
Figure 2. Interaction between learning model and learning motivation to the students 

understanding of physics concepts 
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The line crossing in figure 2 above can be explained based on data presented in table 4. The 

average scores of the student’s physics concepts understanding taught by using guided inquiry 

model for high earning motivation was 17.19 for low learning motivation was 14.93. The 

average scores of students understanding of physics concepts taught by using direct instruction 

model for high learning motivation was 13.69 and for low learning motivation was 15.25. 

Figure 2 displays that if high physics concepts understanding is to be achieved, guided inquiry 

learning tends to be congruent for students who have high learning motivation. This result is 

consistent with the research result done by Sarwi, Sutardi and Prayitno (2016) that the 

implementation of guided inquiry model was effective to improve the students’ mastery of 

concepts in the topic discussion about size and measurement. 

The finding above was strengthened by Aditomo and Klieme (2020) that inquiry is related 

positively with the understanding of student’s concept when teacher’s guidance was included. 

Even the teacher who dressed nicely can improve student’s attitude to learning (Kashem, 2019, 

Floriani, R., Arafah, B., & Arafah, A. N. B. 2020). The research results show that the role of 

teacher is very important in inquiry to improve the students understanding of physics concepts.  

Further, Williams et al. (2020) state that students who learn based on inquiry was better to be 

contextualized and more open to decision making. 

Figure 2 above further shows that for students who have low learning motivation tend to be 

taught appropriately using direct learning to be able to have high physics concepts 

understanding. This research result shows that at SMAN 18 in Makassar, the students who have 

low learning motivation, their physics concepts understanding is more appropriate to improve 

if they were taught by direct instruction model. This can be understood that students who have 

low learning motivation tend to have   direct learning model to present concrete examples.  Due 

to the frequent provision of direct concrete examples, they can trigger their critical thinking 

ability. Ling and Loh (2020) point out that critical thinking is a good predictor to the recognition 

of students learning pattern. Meanwhile the recognition of good patterns will easily improve 

students’ concepts of understanding in learning. 

 

V. CONCLUSIONS  

Based on the explanation above, the conclusions can be drawn as follows: 

1. Holistically, there is a difference of understanding of physics concepts between students 

taught using guided inquiry learning model and direct instruction model. 

2.  For students who have high learning motivation, there is a difference of understanding of 

physics concepts between students taught by using guided inquiry learning model direct 

instruction model. 

3.  For students who have low learning motivation, there is a difference of understanding of 

physics concepts between students taught by guided inquiry learning model and direct 

instruction model. 

4.  There is interaction between learning model and learning motivation to the students 

understanding of physics concepts. 

 

The findings above show that guided inquiry learning can be reference for the teacher who 

wants to improve the students’ physics concepts understanding. It is to be noted that this model 
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is more appropriate to be used to improve the students physics concepts understanding who 

have   high learning motivation. On the contrary, for students who have low learning 

motivation, the suitable model to improve their physics concepts understanding is direct 

instruction. 
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