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ABSTRACT 

Extraneous cognitive load (ECL) is a related to the design or learning strategies in learning activities. 

This study aims to control students’ extraneous cognitive load by using chunking technique with 

writing is thinking in the human reproductive system learning. This research was conducted at one 

of the Senior High School in Tasikmalaya City for the 2020/2021 academic year. The research method 

used quasi-experimental with posttest only control group design. The research subjects were 56 

samples divided into two groups, namely the experimental group  

(28 students) and the control group (28 students). The instrument used in this research is a subjective 

rating scale questionnaire with a scale of 1 to 8 including indicators of the student responses about 

the learning strategies used and student responses to the given task. The results showed that the 

students’ extraneous cognitive load of the experimental group was lower than the control group. 

Based on the result of statistic analysis using SPSS version 23 software, the students’ extraneous 

cognitive load between the experimental group and the control group was significantly different. 
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Introduction 

The process of the effective learning activities needs to consider students’ working 
memory capacity (Sweller, 1988). Working memory is a place to operate information, 
organize it to be stored or discarded and then connect it with other information 
(Mayasari, 2017). Everyone has a limited working memory capacity so that can cause 
students to be overload when receiving and processing excess information. Therefore, 
it is necessary to optimize the cognitive load in working memory capacity. 

Cognitive load is a demand in carrying out certain tasks that burden the cognitive 
processing system (Scharfenberg & Bogner, 2013). Cognitive load is influenced by 
three components including intrinsic cognitive load (ICL) which has an interconnection 
with working memory, extraneous cognitive load (ECL) which is related to learning 
design and germane cognitive load (GCL) which is related to the load of constructing 
cognitive schemas (Van Merriënboer & Sweller, 2010). 

The use of learning strategies has an important role in controlling students' 
cognitive load. Cognitive load theory suggests that the reduction of cognitive load that 
comes from the learning environment (extraneous cognitive load) can affect how to learn 
student in managing any information received the cognition system (Jong, 2010). 
Extraneous cognitive load (ECL) component relates to the students’ mental effort (UM) 
on external aspect or extraneous aspect such as the design or learning strategies 
carried out. Then, extraneous cognitive load needs to be an important consideration 
when design learning so that learning strategies are able to facilitate cognitive 
complexity (Juanengsih et al., 2018). 

The learning process involves interaction between the teacher and the students. 
Learning strategies used by teachers should be able to assist students in processing 
information to build their knowledge. Biology learning is considered a difficult 
material and too much memorization makes it difficult for students to learn. Difficulty 
in learning is defined as a condition where students cannot learn optimally which is 
caused by the existence of an obstacle and obstacle. Biology learning material that is 
considered difficult is one of the materials for the human reproductive system 
(Harahap & Nasution, 2018; Kusuma et al., 2017; Raida, 2018). Based on an interview 
with a biology teacher at a senior high school in Tasikmalaya City, human 
reproductive system learning is considered complex because students still have 
difficulty remembering Latin names, memorizing concepts and abstract bodily 
processes. In addition, the results of the average student test in the previous year 
showed that 46% of the 35 students who were able to get a score above the KKM so 
that there were still students who were still burdened in their working memory 
caused by the design or learning strategy carried out. This shows that there is a load 
in students' working memory which is limited, so there is a need for learning strategies 
that facilitate students in processing information so that extraneous cognitive load can 
be controlled. One of them is by using the chunking technique combined with writing 
is thinking. The chunking technique combined with writing is thinking is a learning 
strategy in which information is divided into meaningful pieces, then students rewrite 
the information using simple language so that it can be easily remembered and 
understood in cognitive processing. 

Chunking technique combined with writing is thinking can help students reduce 
the amount of information that must be stored in working memory into several pieces 
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of information then the students rewrite it into simpler terms or language so that the 
use of thinking methods can help students in the learning process (Fontain & Doyle, 
2012; Greenstein, 2013). Therefore, the author formulates the problem, namely "How 
is the extraneous cognitive load of students in the human reproductive system 
learning with chunking techniques combined with writing is thinking?". The purpose 
of this study is to control students' extraneous cognitive load by using chunking 
techniques combined with writing is thinking in the human reproductive system 
learning. In this article, the author describes the results of research on the use of 
chunking techniques combined with writing is thinking to control students' 
extraneous cognitive load in the human reproductive system learning. 

Methods 

The research method used is a quasy experimental research with a posttest only 
control group design. This research involved 56 students in class XI MIPA one of the 
Senior High School in Tasikmalaya City which were divided into two groups, namely 
the experimental group (28 students) and the control group (28 students). The 
sampling technique used is purposive sampling. Purposive sampling is a technique 
used based on certain considerations. The criteria for the sampling technique used 
were based on students' abilities which were not much different between the 
experimental group and the control group based on the average student score. This 
research was carried out starting from April – May 2021 on the material of the human 
reproductive system in two meetings. The first meeting discussed the male 
reproductive system (covering the structure and function of male reproductive organs 
and the male reproductive process) and the second meeting discussed the female 
reproductive system (covering the structure and function of female reproductive 
organs and female reproductive processes). The use of the chunking technique is 
carried out by the teacher, then the students carry out writing is thinking activities. 
 
Table 1. Research Design Posttest Only Control Group Design 

Group Treatment Posttest 

Experiment X1 O 
Control X2 O 

Source: Creswell (2012) 
 
Description: 
X1 : learning using chunking and writing is thinking 
X2 : conventional learning 
O : measurement extraneous cognitive load 
 

The research instrument to measure students' extraneous cognitive load was 
using a subjective rating scale questionnaire (Klepsch et al., 2017; Klepsch & Seufert, 
2020) which has been validated by expert lecturers. Data collection was carried out 
after students studied the human reproductive system given by the teacher. Giving 
scores on the subjective rating scale questionnaire using a Likert scale from a range of 
1 to 8 which is converted to a scale of 100. the lower the mental effort score obtained 
by students, the lower the extraneous cognitive load that students do in learning 
(Rahmat & Hindriana, 2014) 
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Table 2. Subjective Rating Scale Indicator for Measuring Extraneous Cognitive Load 

No Cognitive Load 
Component 

Indikator Number of 
Statements 

1 ECL Student responses about the learning strategies used 7 
2  Student responses to the given task 2 

Source: Klepsch et al., (2017); Klepsch & Seufert, (2020) with the author’s adaptation 
 

Table 3. Measurements Scale of Subjective Rating Scale Questionnaire 
Score Response 

1 Very-very agree 
2 Strongly agree 
3 Agree 
4 Quite agree 
5 Don’t agree 
6 Disagree 
7 Strongly disagree 
8 Very-very disagree 

 

The assessment of the subjective rating scale questionnaire was analyzed 
quantitatively with the following formula: 

 

𝑠𝑐𝑜𝑟𝑒 =  
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑐𝑜𝑟𝑒𝑠 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑏𝑦 𝑠𝑡𝑢𝑑𝑒𝑛𝑡

𝑡𝑜𝑡𝑎𝑙 𝑠𝑡𝑢𝑑𝑒𝑛𝑡 𝑠𝑐𝑜𝑟𝑒
 𝑥 100 

 
Table 4. Category of Extraneous Cognitive Load 

Score Category 

80 – 100 Very high 
60 – 79  High 
40 – 59 Medium 
20 – 39 Low 
0 – 19 Very Low 

 

After the extraneous cognitive load data for the experimental group and control 
group students were obtained, data analysis facilitated by SPSS version 23 software 
was carried out including prerequisite tests including normality test using the 
Shapiro-Wilk test and homogeneity test using the Levene-test. Then it was continued 
with the mean difference test using the Mann Whitney Test with a significance level 
of 5% to determine whether the extraneous cognitive load data of the experimental 
group and control group students were significantly different or not. 

Results and Discussion 

Learning using chunking techniques combined with writing is thinking aims to 
control students' extraneous cognitive load. 
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Figure 1. Average Extraneous Cognitive Load Value 

 
Based on the results of the study, Figure 1. shows that the average extraneous 

cognitive load score of students at the first meeting of the experimental group 
obtained an average score of 32.1, including the low category, while the control group 
with an average value of 41.2 was in the medium category. Meanwhile, in contrast to 
meeting 2, the experimental group and the control group both obtained an average in 
the low category. However, the experimental group obtained an average score of 33.5 
lower than the control group with an average score of 38.2. These findings indicate 
that the experimental group has a lower extraneous cognitive load than the control 
group. A low extraneous cognitive load illustrates the low mental effort made by 
students during learning which means that the design or learning strategy has been 
carried out well. The results of statistical tests obtained from the average overall 
meeting are presented in Table 5. 

 
Table 4. Student Extraneous Cognitive Load Data 

Component 
Extraneous Cognitive Load Data 

Experiment Control 

Number of Sample (n) 28 28 
Average (x) 32,79 39,75 

SD 7,7 6,9 
Highest Value 45 64 
Lowest Value 15 29 

 Normality test (Shapiro-Wilk) 
Sig. 0,063 > 0,05 0,005 < 0,05 

Conclusion Normal Abnormal 
 Homogeneity test (Levene Test) 

Sig. 0,527 > 0,05 
Conclusion Homogen 

 T Test (Mann Whitney) 
Sig. 0,002 < 0,05 

Conclusion Significantly different 
 

The statistical test results presented in Table 5. show that the average extraneous 
cognitive load in the experimental group is 32.79, which is lower than the control 
group, which is 39.75. Furthermore, the results of the normality test using Shapiro-
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Wilk showed that the experimental group obtained data with a normal distribution (α 
> 0.05) and the control group obtained data that were not normally distributed (α < 
0.05), then the next test was carried out with non-parametric statistical tests, namely 
Mann Whitney with a significance of 0.002 (α <0.05) so the test results show that the 
extraneous cognitive load of students in the experimental group and the control group 
is significantly different. These findings indicate that the use of chunking techniques 
combined with writing is thinking can control students' extraneous cognitive load in 
the human reproductive system learning. 

Chunking technique can help reduce students' cognitive load by cutting 
information into simpler and more meaningful ways to make students able to manage 
cognitive systems. Then continued with writing is thinking students are able to write 
down understanding that has not been organized to be more fully coordinated, then 
the use of thinking by writing it into a simpler language can help students in the 
learning process (Greenstein, 2013; Leonard, 2015). 

Mental effort is an effort that is done other than or outside the capacity of the 
cognitive system (Rahmat & Hindriana, 2014). The results of the average score of low 
mental effort indicate a low extraneous cognitive load. This means that the design or 
learning strategy uses chunking techniques combined with writing is thinking which 
is done well in the learning process. The results of the relevant research according to 
Putri (2018) suggests that the low mental effort describes the learning strategies used 
by the teacher in explaining the excretory system is good. Research conducted by 
Garnasih (2018) showed that differences in students' mental effort caused the 
experimental group's extraneous cognitive load to be more controlled than the control 
group in plant classification learning. Furthermore, according to Nurismawati et al., 
(2021) suggesting a low extraneous cognitive load score indicates that the writing is 
thinking strategy has an impact on decreasing extraneous cognitive load in light and 
optical learning. 

Conclusion 

The use of chunking techniques combined with writing is thinking can control 
students' extraneous cognitive load in learning the human reproductive system. This 
is indicated by the low extraneous cognitive load of students on the average value of 
the extraneous cognitive load of students which causes low mental effort made by 
students during learning which means that the design or learning strategy has been 
done well. 
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