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ABSTRACT

Teachers have not systematically handled science learning. Due to teachers’ lack of  creativity in creating science 
learning that provides learning experiences, students cannot develop literacy and numeracy. Preliminary research 
studies found low learning outcomes in science studies with significant literacy and numeracy skills weaknesses. 
This study aims to analyze the effect of  the Murder learning model assisted by Metacognitive Scaffolding on stu-
dents’ scientific literacy and numeracy skills through science studies in elementary schools. With a non-equivalent 
posttest-only control group design, this research is a quasi-experimental study. The population in this study was 
173 people, while 60 people divided into two classes were chosen by random sampling. Data on scientific literacy 
and numeracy skills were collected using a test instrument which consisted of  35 questions. The instrument was 
gone through a validation process to measure its validity and reliability. A MANOVA test with the IBM SPSS 
Statistics 21.0 program was utilized to analyze the data. The hypothesis test obtained a significance value of  0.000 
(Sig <0.05). The average score of  scientific literacy skills was 77.67, and 75.37 for numeracy skills. Based on this, 
it can be concluded that there is a significant effect of  the Murder learning model assisted by Metacognitive Scaf-
folding on students’ scientific literacy and numeracy skills through science studies in elementary schools.
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INTRODUCTION

One of  the subjects that provide opportuni-
ties for students to construct their knowledge ac-
cording to the rules of  scientific attitudes, scien-
tific processes, and scientific products is science 
(Redhana, 2013; Kurniawati et al., 2017; Subali 
et al., 2019). Science learning material is closely 
related to itself  and the environment in everyday 
life (Maison et al., 2020; Lo et al., 2021). Science 
learning becomes essential to students, especially 
at the elementary school level. At the elementary 
school level, science learning aims to form stu-
dents who think critically, logically, heed scien-

tific principles, and care about the environment. 
The aim is in line with the demands of  21st-
century learning, which emphasizes the ability 
of  students to collect information from various 
sources, formulate and solve problems, think ana-
lytically, critically, and creatively, and collaborate 
in solving problems.

Teachers must realize that the environment 
or the natural surroundings can be studied easi-
ly, with the aim that students’ scientific attitudes 
continue to develop. However, the situation on 
the ground was not as expected. Teachers have 
not systematically handled science learning. Te-
achers are pretty uncreative in creating fun scien-
ce learning (Parmin et al., 2015; Paramitha et al., 
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2016). In addition, teachers do not develop inno-
vative learning processes (Wijanarko, 2017; Eli-
sabet et al., 2019). The quality of  students from 
learning outcomes has a gap with the program 
launched or the efforts made to improve the qua-
lity of  education. One of  the causes of  this gap 
is the application of  the learning model in the te-
aching and learning process (Ratih, 2017; Suari, 
2018). The conventional learning model applied 
by the teacher causes the formation of  passive be-
havior or only accepting without protest (Bahari 
et al., 2018; Suantara et al., 2019).

Based on the initial observations, conven-
tional learning is still a transformation of  kno-
wledge through lectures, questions and answers, 
assignments, and descriptions, where the leading 
role is the teacher. It means that teachers are the 
main actors in learning that make the activities 
successful (Arisantiani et al., 2017; Wardani & 
Syofyan, 2018). The teacher is very active in plan-
ning, implementing, and evaluating, while stu-
dents passively listen to the teacher’s explanation 
and observe what the teacher is doing. Students 
only memorize and stem theoretical knowledge, 
without any practice that implies students have 
experience. The opportunity for students to relate 
learning materials to things they feel in everyday 
life is minimal or even invisible, which impacts 
the low learning outcomes of  science.

There are many ways creative and profes-
sional teachers can improve student learning out-
comes (Ayuni et al., 2017; Widani et al., 2019; 
Andriyani & Suniasih, 2021). One of  the changes 
in the learning paradigm is that the orientation 
of  learning which was originally teacher-cente-
red has shifted to student-centered. In addition, 
the model, which was initially more dominated 
by expository, has changed to participatory, and 
the approach, which was initially more textual, 
has turned into contextual. The learning model 
that puts students through many interactions 
with other students is the cooperative learning 
model (Novianti, 2017; Nurhusain, 2017; Ha-
ryono, 2020). Cooperative learning is known as 
group learning. The Murder-type cooperative 
learning model emphasizes the students’ ability 
to reconstruct information and ideas received, 
understand them, which are then communicated 
orally or in writing (Liebech-Lien, 2021; Tan et 
al., 2021). Murder-type cooperative learning ac-
tivities are divided into six main activities: (1) 
mood, (2) understanding, (3) recall, (4) detect, (5) 
elaborate, and (6) review (Ayunani, 2013; Darmi-
ka et al., 2014).

The use of  the Murder model provides a 
concrete way for students to develop mastery of  

concepts and opportunities for students to work 
cooperatively with their friends (Rahmadhani et 
al., 2019; Serli et al., 2020). This learning model 
also provides broad opportunities for students to 
express concepts or ideas that they already have, 
test, and discuss these ideas openly. In Murder 
cooperative learning steps, the teacher presents 
information and phenomena related to learning 
activities to stimulate students’ curiosity. In this 
case, information processing skills take preceden-
ce. Information processing demands the involve-
ment of  metacognitive (metacognitive knowledge 
and skills) thinking and making decisions based 
on thinking (Koopman et al., 2011; Chuprina et 
al., 2016; Purnami et al., 2021). 

Metacognitive learning focuses on student 
learning activities, assisting and guiding students 
with difficulties, and helping students develop self-
concepts of  what to do while studying (Binali et 
al., 2021; De Backer et al., 2022). Following this, 
the relevant learning model to overcoming these 
problems is the Murder learning model assisted 
by Metacognitive Scaffolding. The Murder model 
assisted by Metacognitive Scaffolding combines 
the Murder model with metacognitive assistance 
(metacognitive scaffolding). Murder model with 
Metacognitive Scaffolding is a cooperative lear-
ning model that compares and regulates student 
learning which includes planning, monitoring, 
and evaluation of  students’ knowledge by provi-
ding support in the form of  temporary assistance 
(scaffolding) (Molenaar et al., 2010; Zheng et al., 
2019; Serli et al., 2020). 

The Murder model assisted by Metacogni-
tive Scaffolding sets students up to study in small 
groups of  4 students (Royanto, 2012). Each group 
is divided into two small groups that replace the 
function of  the dyad members, the small group 
dyad1 and dyad2. Each small group has a diffe-
rent task. One small group functions to manage, 
process, and verbally present information, while 
the other small group functions to record, mana-
ge, and process information in notes or a product 
such as a summary or a resume. One with other 
small groups can exchange roles for having the 
same abilities and skills later. The Murder model 
assisted by Metacognitive Scaffolding combines 
Murder type cooperative learning with six lear-
ning steps with metacognitive scaffolding in me-
tacognitive questions, quick questions, and feed-
back (Royanto, 2012; Wesiak et al., 2014). The 
Murder model assisted by Metacognitive Scaf-
folding adheres to constructivism learning theo-
ry. The constructivist theory view that learning 
success depends not only on the learning envi-
ronment or conditions but also on students’ prior 
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knowledge (Duane & Satre, 2014; Pande & Bha-
rathi, 2020; Suwannaphisit et al., 2021). Thus, 
students who find the initial concepts of  know-
ledge learn without always depending on the te-
acher to solve problems. This situation impacts 
more active, motivated, and creative students in 
solving problems.

The previous research findings stated that 
the cooperative learning model makes the lear-
ning atmosphere fun (Khan & Masood, 2015; 
Nurhusain, 2017; Demitra & Sarjoko, 2018). The 
Murder learning model can make it easier for stu-
dents to learn (Darmika et al., 2014; Rahmadha-
ni et al., 2019). There is no study on the Murder 
Model assisted by Metacognitive Scaffolding, 
which combines the cooperative learning model 
with metacognitive scaffolding. This study aims 
to determine the effect of  the Murder learning 
model assisted by Metacognitive Scaffolding on 
students’ scientific literacy and numeracy skills 

through science learning in elementary schools. 
This learning model is expected to help students 
learn independently. Scientific literacy in this stu-
dy includes identifying scientific facts and con-
cepts and using scientific evidence as a basis for 
decision-making. In contrast, numerical literacy 
refers to basic mathematical skills, reading and 
analyzing quantitative data, and solving a prob-
lem based on the analysis process carried out.

METHODS

This study is quasi-experimental with a 
non-equivalent post-test-only control group de-
sign and a quantitative approach. This design is 
used because the population has been declared 
homogeneous and equal based on the analysis 
results in the preliminary study. The research de-
sign in more detail is presented in Table 1.

Table 1. Research Design

Group Treatment Posttest

Experiment X O1

Control - O2

Based on Table 1, the treatment for the 
experimental class is learning with the Murder 
learning model assisted by Metacognitive Scaffol-
ding, while the control class learned with the mo-
del that the teacher usually use. The experimental 
and control classes were given a posttest after the 
treatment to determine the students’ scientific 
literacy and numeracy skills. The population in 
this study was 173 elementary school students. 
This study used the random sampling technique 
because students were formed in study groups 
(study class). Through a lottery system twice, 60 
students were chosen as samples (30 students as 
the experimental group, 30 as the control class). 

In this study, the collected data were scores 
of  scientific literacy and numeracy skills. Both 

data were obtained using scientific literacy and 
numeracy instruments. The instrument is in the 
form of  40 multiple choice test questions. The 
grid containing the dimensions of  scientific li-
teracy and numeracy assessment is presented in 
Table 2. The test assessment criteria are given a 
score of  1 if  the answer is correct and 0 if  the 
answer is incorrect. The instrument used went 
through several tests to ensure its validity and re-
liability. The validity of  the instrument was tested 
using the Content Validity Index. The test results 
show that all instrument items are declared valid 
with a CVI value of  0.78. Instrument reliability is 
calculated using the Kuder-Richardson formula 
(KR-20) and shows a coefficient of  0.889 with a 
very high-reliability category.

Table 2. Instrument Grid 

Variable Dimension/Indicator Number of Items

Scientific Literacy Identifying scientific questions 5

Explaining phenomena scientifically 5

Using scientific evidence as a basis for decision making 10

Numeracy Using a variety of  numbers and symbols related to basic 
mathematics

5

Analyzing the information displayed in the form of  
graphs, tables, charts, and others

7

Interpreting analysis data to predict and make decisions 8

Total 40
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The data analysis used is a descriptive 
statistical analysis technique by calculating the 
mean, median, mode, standard deviation, va-
riance, maximum score, and minimum score. 
The technique used to analyze the data to test the 
research hypothesis is the MANOVA inferential 
analysis technique (Agung, 2014). Before testing 
the research hypothesis, the data distribution nor-
mality test, variance homogeneity test, multiva-
riate homogeneity test, and multicollinearity test 
of  the dependent variable were first carried out 
in the experimental and control groups (Agung, 
2014). The IBM SPSS Statistics 21.0 program as-
sisted the data analysis process.

RESULTS AND DISCUSSION

After treatment in the form of  learning 
that applied the Murder learning model assisted 
by Metacognitive Scaffolding in the experimen-
tal group, data were collected in scientific litera-
cy and numeracy data in the experimental and 
control groups. The data analysis was carried out 
descriptively and inferentially. Table 3 presents 
the descriptive analysis results of  data in the expe-
rimental and control groups. Based on the results 
of  the descriptive analysis, there is a reasonably 
high difference between the experimental and 
control groups.

Table 3. Descriptive Analysis Results of  Data in Experimental and Control Groups

Descriptive Statistics
Experimental Group Control Group

Science Numeracy Science Numeracy

N 30 30 30 30

Mean 77.67 75.37 50.67 48.23

Maximum Score 94.00 94.00 67.00 64.00

Minimum Score 60.00 54.00 34.00 34.00

Standard Deviation 9.08 7.57 7.81 7.21

	 The comparison of  the average scores of  
scientific literacy and numeracy skills in the expe-

rimental and control group is presented in Figure 
1.

Figure 1. The Comparison of  Scientific Literacy and Numeracy Skills in the Experimental and Con-
trol Groups

The results of  the analysis prerequisite test 
show the following results. First, the normality 
test results for the data distribution indicate that 
the data on scientific literacy and numeracy skills 
come from groups of  normally distributed data. 
It is obtained from the value of  Sig. (0.200)>0.05. 
Second, the homogeneity of  variance test with 
Levene’s Test of  Equality shows a significance 
value of  0.308 for data on scientific literacy skills 
and 0.925 for numeracy skills. The results of  the 

multivariate normality test using the Box’s Test of  
Equality of  Covariance Matrices show an F value 
of  0.594 with a significance value of  0.619. Both 
of  these results indicate that the research data is 
homogeneous. Third, the results of  the multicol-
linearity test show a Tolerance value of  1,000 and 
a VIP of  1,000. These results indicate no symp-
toms of  multicollinearity between scientific lite-
racy and numeracy data.
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The next step is to test the hypothesis 
using MANOVA. The results of  the MANOVA 
test analysis show a significance value of  0.000 
(Sig <0.05) for Pillai’s Trace, Wilks’ Lambda, 
Hotelling’s Trace, Roy’s Largest Root. This value 
indicates a simultaneous difference in scientific 

literacy and numeracy abilities between students 
who took lessons with the Murder learning mo-
del assisted by Metacognitive Scaffolding and 
students who took usual lessons. Furthermore, 
the partial effect on each dependent variable is 
presented in Table 4.

Tabel 4. Analysis Results of  Tests of  Between-Subjects Effects

Source
Dependent 

Variable
Type III Sum of 

Squares
df Mean Square F Sig.

Corrected 
Model

X1 10935.000 1 10935.000 152.410 0.000

X2 11043.267 1 11043.267 201.651 0.000

Intercept X1 247041.667 1 247041.667 3443.227 0.000

X2 229154.400 1 229154.400 4184.370 0.000

A X1 10935.000 1 10935.000 152.410 0.000

X2 11043.267 1 11043.267 201.651 0.000

Error X1 4161.333 58 71.747

X2 3176.333 58 54.764

Total X1 262138.000 60

X2 243374.000 60

Corrected 
Total

X1 15096.333 59

X2 14219.600 59
Information:
X1: Scientific Literacy
X2: Numeracy 

The tests of  Between-Subjects Effects ana-
lysis revealed that the X1 variable (Science Litera-
cy) has a significance value of  0.000 (<0.05). The 
result indicates a significant effect of  learning 
that applies the Murder learning model assisted 
by Metacognitive Scaffolding on elementary 
school students’ scientific literacy skills. The tests 
also show that the X2 variable (Numeracy) also 
own a significance value of  0.000 (<0.05), indi-
cating a significant effect of  learning that applies 
the Murder learning model assisted by Metacog-
nitive Scaffolding on elementary school students’ 
numeracy skills.

For several reasons, the Murder learning 
model assisted by Metacognitive Scaffolding is 
better than the conventional one. First, the Mur-
der model assisted by Metacognitive Scaffolding 
emphasizes group responsibility. It causes each 
group to master, teach, and provide an understan-
ding of  the material that has been studied to other 
group friends. Students who have understood the 
material teach it to their friends. This process ma-

kes students remember the material better (Gjems, 
2013; Saguni, 2013; Rabgay, 2018). This learning 
activity makes each student have a responsibility 
so that each group understands the material as a 
whole, while in the conventional model, the res-
ponsibility given is to understand and complete a 
task individually. In addition, learning using the 
Murder model assisted by Metacognitive Scaffol-
ding through these six stages given metacognitive 
scaffolding makes it easier for students to solve 
a problem in the learning process (Molenaar et 
al., 2010; Vrieling et al., 2012). The Murder mo-
del assisted by Metacognitive Scaffolding focuses 
on the assistance provided to students to solve 
problems and guides students in understanding, 
monitoring, evaluating, and providing reasons for 
problem-solving results (Kirana, 2013; Darmika 
et al., 2014). The results of  this study are consis-
tent with the results of  previous studies. The sui-
tability of  the results of  this study with previous 
studies is sufficient to strengthen the superiority 
of  the Murder model assisted by Metacognitive 
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Scaffolding compared to the conventional model 
in improving scientific literacy and numeracy 
skills.

Second, the Murder learning model assisted 
by Metacognitive Scaffolding makes it easier for 
students to understand the material to improve 
students’ scientific literacy skills. Based on the 
comparison of  the two learning models, the Mur-
der model assisted by Metacognitive Scaffolding 
is better in providing opportunities for students to 
participate in learning to the fullest. The coope-
rative learning model makes it easier for students 
to understand the learning material (Qusyairi & 
Sakila, 2018; Tan et al., 2021). From an empirical 
operational point of  view in the presentation of  
learning, groups of  students who learn to use the 
Murder model assisted by Metacognitive Scaffol-
ding are facilitated with Murder-based teaching 
materials assisted by Metacognitive Scaffolding. 
In contrast, the conventional learning model 
group is facilitated by conventional worksheets. 
Interesting teaching materials will also affect stu-
dents’ enthusiasm and understanding in learning 
(Abd Majid et al., 2012; Lee & Osman, 2012; 
Istuningsih et al., 2018). In the worksheets of  
murder assisted by Metacognitive Scaffolding, 
the presentation begins with exploring students’ 
knowledge in opening learning. Students are en-
couraged to be able to answer the questions given. 
It also triggers the students’ activeness in learning 
(Ruengtam, 2013; Dewi et al., 2017; Yanthi et al., 
2017). Next, students are assigned into groups to 
discuss the worksheets, and each group consists 
of  4 people. The group learning is divided into 
two pairs (dyad 1, dyad 2) and assigns tasks to 
each pair (Purnamasari et al., 2016; Dewi et al., 
2017). Unlike the case with conventional work-
sheets, these worksheets are packaged in the usu-
al way as used by teachers in teaching in general. 
The presentation begins with the delivery of  the 
basic theory, then continues with practice questi-
ons related to the material that has been taught. 
The presentation of  learning with conventional 
worksheets does not give students the freedom 
to explore their prior knowledge so that students 
learn only based on teaching materials and clear 
instructions from the teacher. 

The findings of  previous research state that 
attractively packaged teaching materials would 
trigger student activity (Thuneberg et al., 2018; 
Cloonan et al., 2020). Other research also states 
that the Murder-type cooperative learning model 
can improve the learning atmosphere to be fun so 
that it affects students’ learning outcomes (Ayu-
nani, 2013; Darmika et al., 2014; Rahmadhani et 
al., 2019). This research finding implies that scien-

ce learning can improve optimal literacy skills if  it 
is based on the constructivism learning paradigm. 
The Murder model assisted by Metacognitive 
Scaffolding is one of  the learning models based 
on learning theory or constructivism paradigms. 
In learning activities, the concepts studied are lin-
ked to students’ real lives, thus providing conside-
rable opportunities in a more meaningful science 
learning process. It builds students’ knowledge 
through an active learning process based on the 
initial knowledge that they already have. In addi-
tion, the Murder model assisted by Metacognitive 
Scaffolding is concerned with individual student 
activities and contributions to group members to 
optimize cooperation between group members. It 
can train students to be more responsible for the 
tasks given in their groups. The Murder model 
assisted by Metacognitive Scaffolding can be fa-
vored to improve students’ scientific literacy and 
numeracy skills.

CONCLUSION

There is a significant effect of the Murder 
learning model assisted by Metacognitive Scaffolding 
on students’ scientific literacy and numeracy skills 
through science studies in elementary schools. The 
Murder model assisted by Metacognitive Scaffolding 
is one of the learning models based on learning the-
ory or constructivism paradigms. In learning activi-
ties, the concepts studied are linked to the students’ 
real lives, thus providing considerable opportunities 
in a more meaningful way science learning process. 
It builds students’ knowledge through an active lear-
ning process based on the initial knowledge that they 
already have. In addition, the Murder model assisted 
by Metacognitive Scaffolding is concerned with indi-
vidual student activities and contributions to group 
members to optimize cooperation between group 
members. It can train students to be more responsible 
for the tasks given in their groups. The Murder model 
assisted by Metacognitive Scaffolding can improve 
elementary school students’ scientific literacy and nu-
meracy skills.
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