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 This study aimed to measure the effectiveness of using the 

reciprocal teaching learning model on the higher order thinking 

skills and science process skills of students. The research method 

used is a Quasi Experiment. Based on the results of the research 

calculated by the independent sample t-test from the post-test 

results of the control class of 66.97 and the experimental class of 

77.71, it was obtained tcount> ttable (10.167> 1.996) and the 

percentage of observation results from the control class average of 

73 and the mean The experimental class average is 76, so that the 

tcount value is greater than the ttable ((3.656> 1.996). Then the 

effectiveness of the reciprocal teaching model is known through the 

effect size test and the value of d = 0.5 is obtained. Based on these 

results, it can be concluded that the reciprocal model This teaching 

is effective in improving higher order thinking skills and science 

process skills. 
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RECIPROCAL TEACHING LEARNING: APAKAH EFEKTIF 

UNTUK MENINGKATKAN KEMAMPUAN BERPIKIR TINGKAT 

TINGGI DAN KETERAMPILAN PROSES SAINS SISWA? 
  ABSTRAK 
Kata Kunci: 
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Keterampilan proses sains 

 Penelitian ini bertujuan untuk mengukur efektivitas model 

Reciprocal Teaching Learning terhadap kemampuan berpikir 

tingkat tinggi dan keterampilan proses sains peserta didik. Metode 

penelitian yang digunakan adalah Quasi Eksperimen. Berdasarkan 

hasil penelitian yang dihitung dengan uji independent sampel t test 

dari hasil postetest kelas 69ontrol sebesar 66,97 dan kelas 

eksperimen sebesar 77,71 memperoleh thitung  > ttabel (10,167 > 

1,996) dan presentase lembar observasi rata-rata kelas 69ontrol 

sebesar 73 dan kelas eksperimen sebesar 76 memperoleh nilai thitung 

yang lebih besar dari ttabel ((3,656 > 1,996). Kemudian keefektifan 

model Reciprocal Teaching diketahui dengan uji effect size yaitu 

memperoleh nilai d = 0,5. Berdasarkan hasil ini, dapat disimpulkan 

bahwa model Reciprocal Teaching ini efektif dalam meningkatkan 

kemampuan berpikir tingkat tinggi dan keterampilan proses sains. 
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1. INTRODUCTION 

The process of developing the abilities of an individual takes a long time, in 

maximizing this process, learning is needed. Learning is the most important key in any 

educational endeavor, because without learning there is no education [1]. In addition, 

learning is also an activity that cannot be separated from human life. The learning process 

is, in principle, the development of the overall personality attitude, especially regarding 

the activities and creativity of students through interaction and learning experiences. 

To achieve ideal learning outcomes, the ability of educators, especially teachers, in 

guiding the learning of their students is highly demanded. If teachers are ready and have 

high teaching abilities, the hope of creating quality human resources will certainly be 

achieved. The teacher is the spearhead of learning, therefore the teacher must have ideal 

learning characteristics [2]–[7]. 

The teaching and learning process can be said to be going well if the process can 

generate effective learning activities, and learning objectives can be achieved properly, so 

that the targeted learning outcomes can be achieved [1], [5], [8], [9]. Teachers are required 

to play a dual role, as teacher itself and as a mentor in schools. Learning is a process that 

emphasizes educating students [3], [10]–[12]. However, in practice, it tends to be 

monotonous and conventional by focusing teachers as a source of knowledge (teacher 

centered) [13]–[16]. 

Problems in conventional learning can be overcome by implementing innovative 

learning [17]–[20]. Innovative learning is learning that is able to attract students' attention 

through student involvement in the learning process [18], [19], [21]–[23]. However, active 

and fun learning is not enough if the learning process is ineffective, that is, it does not 

encourage students to master concepts. In a lesson there are a number of goals that must 

be achieved. If learning is only active and fun but not effective, then learning is just like 

playing around. 

One of the innovative learning models is the Reciprocal Teaching learning model. 

Reciprocal Teaching model requires student activeness to acquire knowledge and 

understanding independently [24]–[26]. This model is based on the principle of 

constructivism and the skills process in science process skills. This model understands how 

children think, communicate, discuss, and learn independently [27], [28]. Through the 

application of the reciprocal teaching model, students are expected to be able to learn 

effectively and meaningfully by building their own understanding, so that students are 

willing to apply higher-order thinking understanding and improve their science process 

skills. 

Physics is one of the subjects taught in stages, from concrete to abstract and 

continuously. The objective of the Physics subject is to develop experiences for 

formulating problems, proposing and testing hypotheses through experiments, designing 

and assembling experimental instruments, collecting, processing, and interpreting data, 

and communicating the results of experiments orally and in writing. In learning physics, 

students are expected to develop their thinking skills independently. Students are required 

not only to have low-level abilities but also higher-order thinking skills. Higher-order 

thinking skills are a thought process that is not just memorizing and relaying known 

information. Higher order thinking skills are also the ability to connect, manipulate, and 

change existing knowledge and experience to think critically and creatively to make 

decisions and solve problems in new situations that cannot be separated from everyday 

life.  
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The results of the pre-research at SMAN 1 Kalirejo Central Lampung found several 

problems in the teaching and learning process, including when the teacher explained, there 

were some students who did not pay attention, were still chatting with their classmates, 

many students were sleepy during the learning process, and learning conditions were still 

dominated by teachers, so that physics learning only in one direction. If the class situation 

is going on this way, then the topic presented can only be accepted by a few students. 

Based on the data obtained at the time of the pre-research, it was known that the 

condition of class X students at SMAN 1 Kalirejo, from the daily test scores of class X 

MIA 3 there were 24 students who did not pass, and in class X MIA 1 there were 18 

students who did not complete, so the total was more of 50 percent of students have not 

reached the graduation standard, this means that there are still learning problems in both 

classes. Researchers tried to apply the reciprocal teaching learning model in order to 

improve higher-order thinking skills and science process skills in class X MIA 3 as an 

experimental class and class X MIA 1 as a control class using direct learning. 

This research was conducted to determine the effectiveness of the reciprocal teaching 

model on higher order thinking skills and science process skills of students at SMAN 1 

Kalirejo, Central Lampung. 

 

2. METHOD 

This study aims to determine the effectiveness of the reciprocal teaching learning 

model in improving higher-order thinking skills and science process skills. This Quasy 

Experiment study uses the Non-Equivalent Control Group design. This research was 

conducted at SMAN 1 Kalirejo Central Lampung with a population of 98 students with a 

sample of class X MIA 1 as the experiment class and class X MIA 3 as the control class.. 

Before the instrument is used in the study, it is first tested for validity, reliability, 

difference power and level of difficulty. The data analysis technique used the SPSS 18.00 

statistical application, those are normality, homogeneity, and hypothesis tests. The 

effectiveness of the reciprocal teaching model is determined by the effect size test. The 

effect size is a measure of the magnitude of the effect of a variable on other variables [4]. 

Effect Size can be calculated by: 

 

𝑑 =
𝑚𝐴−𝑚𝐵

[(𝑠𝑑𝐴
2 +𝑠𝑑𝐵

2 )/2]
1

2⁄
   (1) 

With: 

d  = effect size 

mA = the mean value of the experimental class 

mB = the mean value of the control class 

sdA = the standard deviation of the experimental class 

sdB = the standard deviation of the control class 

The criteria for the effect size can be seen in Table 1. 
 

Table 1. Effect Size Criteria 

Effect Size Category 

d < 0,2 Small 

0,2 < d < 0,8 Moderate 

d > 0,8 High 

 

Science process skills are determined by a Likert scale score. 

% Science Process Skill = 
𝑆𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
 ˟ 100  (2) 
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The data obtained is then interpreted into the value criteria as shown in Table 2. 

 
Table 2. SPS Score Interpretation Criteria 

Percentage Information 

81 – 100 Very good 

61 – 80 Good 

41 – 60 Moderate 

21 – 40 Poor 

0 – 20 Very poor 

 

The entire research procedure can be seen in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Research Framework 

 

3. RESULTS AND DISCUSSION  

3.1 Higher-order thinking skiils 

Based on the research results, the average pretest and posttest scores for the control 

class and experimental class can be seen in Table 3. 

 

 

High level 

thinking ability of 

students are still 

low 

Students' science 

process skills are not 

trained through 

learning 

Reciprocal 

Teaching Learning  
Based on literature 

Preliminary research Preliminary research 

Develop and 

validate research 

instruments 

Treatment 

Control Class Experimental Class 

Direct learning 

model 
Reciprocal Teaching 

Solution  

Reearch Data 

Data analysis 

Drawing 

Conclusion 



 

Indonesian Journal of Science and Mathematics Education 

Reciprocal Teaching Learning …. │ Rofiatul Hidayah, et al 

I n d o n e s i a n  J o u r n a l  o f  S c i e n c e  a n d  M a t h e m a t i c s  E d u c a t i o n  ( I J S M E ) | 73 

 

Table 3. Description of Higher-Order Thinking Skills Data 

Class Pretest average Post-test average 

Control 30,69 66,97 

Experimental 31,54 77,71 

 

It can be seen that the pretest and posttest mean scores of the experimental class are higher 

than the control class. This also shows that the higher order thinking skills of experimental 

class students who use the reciprocal teaching model are higher than the other class. 

 

3.2 Science Process Skills 

Observations are made during the learning process and practicum. The observational 

data are presented in Table 4. 

 
Table 4 Results of the Observation Sheet of Science Process Skills Meeting I and II 

Class Meeting % Category 

I II 

Control 66 79 73 Good 

Experiment 69 83 76 Good 

 

Based on the data in Table 4, it shows that the percentage value of the observation 

of science process skills in the control class and the experimental class increases at each 

meeting. These data are presented in Figure 2. 
 

 
Figure 2. Science Process Skills in the Control Class and Experiment Class 

 

Based on Figure 2, the observing indicator is an indicator that has very good criteria with 

a percentage value of 83.31%. The indicator using the tool is the lowest aspect with a 

percentage value of 65.31%. The results of all aspects of science process skills in the 

control class and the experimental class obtained an average presentation score of 73% and 

76% respectively and based on the indicators of success, this value is categorized as good. 

Before the data obtained is said to be correct, it is necessary to conduct prerequisite 

testing to determine whether the data is normally distributed and homogeneous, before 

being tested by the independent t test. The normality test in this study used the Kolmogorov 

Smirnov test with a significant level of 𝛼 = 0,05 d with the SPSS 17 statistical 

application.The Kolmogorov Smirnov test results showed that the data were normally 

distributed as in Table 5. 

 

 

 

77 78 74 73 71
65

83 81 78 73
80

70

0

20

40

60

80

100

Observe Collect Predict Communication Asking

question

Using tools

Control Experimental



 

Indonesian Journal of Science and Mathematics Education 

Rofiatul Hidayah, et al │ Reciprocal Teaching Learning …. 

74 | I n d o n e s i a n  J o u r n a l  o f  S c i e n c e  a n d  M a t h e m a t i c s  E d u c a t i o n  ( I J S M E )  

 

Table 5. Postest Normality Test Results 

Data 
Posttest 

Conclusion 
Control Experimental 

(N) 35 35 Lcount < Ltable 

Data is normally 

distributed 

𝛼 0,05 0,05 

Sig 0,06 0,18 

 

The homogeneity test in this study was calculated using the homogeneity of variance 

test in the SPSS 17 program. This homogeneity test aims to determine whether the two 

samples have the same variant. The results of the posttest homogeneity showed that the 

data was homogeneous. 

After the prerequisite test is carried out, namely the normality and homogeneity test, 

data that are normal and homogeneous can be tested with an independent sample t-test in 

the SPSS 17 statistical application. The data is obtained in Table 6. 
 

Table 6. HOTS and SPS Hyposcription Tests 

Data HOTS SPS 

T sig T sig 

Tcount 10,167 0,00 3,656 0,001 

Ttable 1,996 0,05 1,996 0,05 

 

Based on Table 6, H1 is accepted, meaning that the reciprocal teaching model has an effect 

on improving higher-order thinking skills and science process skills. 

The effectiveness of a learning model or strategy can be measured using the effect 

size test. The effect size can be calculated using the formulation described by Hake [5-8]. 

The results of the posttest effect size test of high-order thinking skills are described in 

Table 7. 
Table 7. Effect Size Test Result 

Class SD Effect Size Criteria  

Control 179,3 0,5 moderate 

Experiment 18,47 

 

The results of the posttest effect size test high-order thinking skills obtained a value of d = 

0.5, then these results are interpreted using the effect size table, it is found that the 

reciprocal teaching model affects high-order thinking skills by 69%. 

Learning in the control class sample (X MIA 1) used a conventional model (direct 

learning) following the teacher's previous teaching habits, and in the experimental class (X 

MIA 3) used the Reciprocal Teaching model. After the treatment was applied, there was a 

significant difference in the average posttest score, the control class got a score of 66.97 

and the experimental class was 77.71. It can be seen that the posttest mean score of the 

experimental class is higher than the control class. This shows that the high-order thinking 

skills of students in the experimental class using the reciprocal teaching model are higher 

than the control class using conventional methods. 

Observation of science process skills is carried out during the learning process and 

practicum using the observation sheet. In the experimental class, the SPS indicator with 

very good criteria was found in the observing and grouping indicators, while in the control 

class, all indicators received good criteria (one level lower than the results in the 

experimental class). 

Reciprocal Teaching learning model trains students to learn independently, 

creatively, and actively in the learning process. The teacher only acts as a facilitator and 

provides opportunities for students to be directly involved during the learning process, so 
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that students can develop process skills in the learning process. Reciprocal Teaching is a 

learning model in the form of peer tutoring activities (friends become tutors). In this 

learning model students act as "teachers" to convey learning topics to their friends. 

Meanwhile the teacher acts as a facilitator and mentor. 

Hypothesis testing of the data from the SPS observation sheet in the experimental 

class and control class using the independent t-test shows the results of the calculation of 

the tcount value that is greater than the ttable (3.656> 1.996) and the SPSS 17 test value, the 

sig <0.05 (0.001 <0.05), then H1 is accepted, this shows that there is an effect of using the 

reciprocal teaching model on students' science process skills. This increase was also seen 

from the observation sheet of science process skills, that the percentage of students' SPS 

at each meeting increased in the experimental class that applied the reciprocal teaching 

model. 

 

4. CONCLUSION 

Based on the research results, it can be concluded that the reciprocal teaching model 

has an influence on the higher-order thinking skills and science process skills of students. 

The effectiveness of the reciprocal teaching model which is determined by the effect size 

test showed a result of 0.5 with moderate criteria, which means that the reciprocal teaching 

model has a moderate effect on higher-order thinking skills and science process skills with 

a percentage of 69%.  
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