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Abstract

Problem solving is a prerequisite for one’s survival. A person’s inability to solve 
problems will have a direct impact on his life, including students who are faced 
with various problems both at school and outside school. Weak problem solving of  
children can have a negative impact on the decisions taken in dealing with problems 
so that problems are increasingly tangled and even become one of  the causes of  stu-
dent failure and juvenile delinquency. This study aims to see the effect of  giving two 
different learning models based on the level of  concentration of  students in solving 
problems. This research is a quasi-experimental research with a treatment design 
by level 2x2 which concerns two factors. The population in this study was all grade 
XI students of  SMA Negeri 1 Bungo which amounted to 254 students. The sam-
pling technique in this study used a simple random sampling technique. Data was 
obtained using questionnaires with the instruments used were Grid Concentration 
test and Problem solving inventory. Data were analyzed using two-track ANOVA 
at significance level α=0.05. The normality test uses the Liliefors test and the Ho-
mogeneity Variance test uses the Bartlett test with a significant level of  α=0.05. 
The results of  the data analysis showed that: (1) Overall, there are differences in 
problem-solving abilities between discovery and cooperative learning models (Sig. 
0.048 < 0.05) (2) There is an interaction between learning models and concentration 
in solving problems (Sig. 0.025 < 0.05) (3) In groups that have high concentration, 
the discovery learning model is more effective than the cooperative learning model 
(Sig. 0.003 < 0.020) (4) In groups that have low concentration, the discovery learn-
ing model does not can differ with the cooperative learning model group (Sig. 0.996 
> 0.05).
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INTRODUCTION

Human life is something unique and will 
never run out to talk about. One of  the most 
interesting topics of  conversation in human life 
is problems. The scope of  the problem is very 
broad, such as student failure in school creates a 
problem while for a scientist the demand for the 
latest problem discovery, development and disco-
very for the future makes it a separate problem 
that requires a solution (Temel & Nas, 2021). 
Everyone’s life will definitely be faced with their 
own problems, both personal and social prob-
lems, both simple problems to complex problems. 
Big or small a problem to be able to solve it there 
is something important, namely a person’s ability 
to solve problems or problem solving.

Everyone’s problem solving will be influen-
ced by two factors, namely internal and external 
factors (Hillman, 2003). These two factors cause 
students’ problem solving not only determined 
by themselves but can be influenced by others or 
their environment. According to Hanifa et. al., 
(2018) Several factors that have the opportunity 
to influence problem solving abilities are based 
on external factors, namely: teacher motivation, 
learning environment, and learning model used. 
While interest, the level of  intelligence and cog-
nitive ability of  students become internal factors. 
Then Simorangkir & Napitupulu (2022) added 
that concentration is one of  the important factors 
in problem solving that is directly related to the 
learning model because boring learning models 
such as the lecture method make students not 
focus on learning so that concentration will not 
affect students’ problem-solving abilities.

Based on a survey conducted to several 
Guidance Counseling Teachers in several Seni-
or High Schools in Bungo Regency shows that 
there are still many student problems in schools 
including bullying, appearance problems, free 
sex, problems with lessons, cigarettes and liquor, 
the majority of  which have an impact on mental 
health and juvenile delinquency. This statement 
is reinforced that in Bungo Regency from January 
to April 2023, 15 minors have submitted applica-
tions for underage marriage to the Bungo Regen-
cy Religious Court (Halim, 2023). Then another 
case also had a student who attempted suicide by 
burning his body after an argument with his girlf-
riend (Sutan AJ, 2019).

While in general in Indonesia itself  is cur-
rently clearly experiencing a multi-dimensional 
crisis, one of  which is Immoral behaviors include 
unrestricted genders, fights among students, and 
racing on the road by students, drug users, li-

quor, gambling, (Marheni, S, et. al., 2020). This 
phenomenon shows that weak problem solving 
of  children can have an impact on the missteps 
taken by children in responding to the problems 
faced by children. The inability to solve many 
problems causes the problems faced to become 
more tangled and even many people lose golden 
opportunities in their lives because this includes 
students. Success in solving an identical problem 
is measured by the effectiveness and efficiency of  
the resulting solution to solve the existing prob-
lem.

The urgency of  problem-solving ability 
has become a basic need for everyone. Problem 
solving is a prerequisite for one’s survival (Mar-
zano et. al., 1988). The better his ability to sol-
ve problems, the easier it will be to live his life. 
Problem-solving skills are actually already pos-
sessed by everyone instinctively, this is evidenced 
by babies who cry when they feel hungry, but 
these skills still need to be trained from an early 
age by parents as a provision for children in fa-
cing every problem they will find. One place to 
train children’s problem solving skills other than 
at home is in the school (Fitriani et. al., 2022). 
Children’s mental readiness to face problems in 
the real world can be prepared with students who 
are accustomed to facing problems in a learning 
(Cahyani & Setyawati, 2016). Because in real life 
students will face many problems that are more 
tangled and unstructured (Marzano et. al., 1988). 
So that education plays an important role in imp-
roving one’s skills in problem-solving skills.

Based on a survey conducted to several 
sports teachers in several high schools in Bungo 
Regency stated that in following the appeal of  
the Ministry of  Education and Culture where 
The learning process must be engaging, inspiring, 
enjoyable, and demanding in order to encourage 
students to actively engage. It also has to leave 
enough room for initiative, creativity, and inde-
pendence so that students may modify their abi-
lities, interests, and physical and mental growth. 
The two most popular teaching methods emplo-
yed by students today are discovery learning and 
sharing knowledge.

The exploratory method of  teaching is dis-
covering conditions students to be able to find the 
desired general principles independently (Petrus 
Ly, 2021). The system of  educational discovery 
in physical education learning can develop cre-
ative thinking skills, improve learning outcomes, 
increase interest in learning, and improve skills 
(Ginanjar et. al., 2022). While cooperative lear-
ning has the characteristics of  learning in groups 
(Slavin, 2010). This learning model in physical 
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education can increase learning achievement, 
increase cooperation, improve social skills and 
increase physical activity (Rahman, 2021). Both 
of  these learning models clearly provide many 
benefits based on the discussion above. Teachers 
are expected to teach based on models that match 
student characteristics (Marheni et. al., 2022). 
But so far there has been no research comparing 
between discovery learning and cooperative lear-
ning models to problem solving through Physical 
Education learning.

Based on the discussion above, there is still 
a lot to consider, especially the level of  concent-
ration of  students. The ability of  students to pro-
vide good concentration is one of  the important 
factors in problem solving skills (Tambychik & 
Meerah, 2010). The varying level of  student con-
centration will make students have differences in 
solving problems. So that in solving problems, 
concentration is clearly a factor that will influen-
ce humans in making decisions in solving prob-
lems.

METHODS

The methodology utilized in this study is 
experimental research. The dependent variable 
is the capacity to solve problems, and the inde-
pendent variables are a learning model (discove-
ry learning and cooperative learning). Gender is 
also a moderator variable. Additionally, this stu-
dy is a quasi-experimental research using a level-
based therapy plan 2x2 which concerns two fac-
tors. The following is the design in the study will 
be sharpened in the Table 1. 

Table 1. 2x2 Factorial Research Design

Concentration Learning Model

Discovery 
Learning (A1)

Cooperative 
Learning (A2)

Tall (B1) A1B1 A1B2

Low (B2) A2B1 A2B2
Information:

A1	 = Discovery learning model group
A2	 = Cooperative learning model group
B1	 = High concentration group
B2	 = Low concentration group
A1B1	 = High concentration problem solving abi-

lity of  students who obtain learning using 
discovery learning models

A2B1	 = High concentration problem solving abi-
lity of  students who obtain learning using 
the cooperative learning model

A1B2	 = Problem solving ability of  low concent-
ration students who obtain learning using 

discovery learning models
A2B2  = Problem solving ability of  low concent-

ration students who obtain learning using 
the cooperative learning model
 
The population in this study was grade 

XI students at Sekolah Menengah Atas Nege-
ri 1 Bungo which amounted to 369 people. The 
limitations of  the study make researchers will 
only use two classes to be a research sample. The 
sampling technique in this study used a simp-
le random sampling technique. The total initial 
sample of  the study amounted to 55 students from 
two classes with 28 students from class 11A and 
29 students from class D, then ranked from 27% 
who had high and low concentrations. So that the 
total sample of  this study finally amounted to 32 
Shiva.

This research instrument is a questionnaire 
/ questionnaire, an instrument for problem sol-
ving skills using the Problem Solving Inventory 
(PSI) instrument by Heppner & Petersen (1982) 
consisting of  6 (Strongly Agree; Quite Agree; 
Slightly Agree; Slightly Disagree; Strongly Disag-
ree) 35-item Likert type format. The 2x2 Analysis 
of  Variance (ANAVA) method was used to exa-
mine the study data before the Tukey Test. The 
normality test using the Liliefors test and the 
homogeneity variance test using the Bartlett test 
with a threshold are first checked before the data 
is processed using the ANAVA approach signifi-
cant level of  α=0.05.

RESULTS AND DISCUSSION

Based on the results of  this study, the abili-
ty to solve problems is the result of  measurements 
of  all research objects. Based on the experimen-
tal research design conducted, there are several 
groups of  data that are described separately. The 
following is presented a description of  concentra-
tion data and data on students’ problem-solving 
skills:

Concentration
From the results of  measurements made 

on a sample of  grade 11 A and 11 D students of  
SMA Negeri 1 Bungo can be seen in the Table 2. 
Based on the calculations in the Table 2 above, 
it can be seen that none of  the students (0%) had 
a concentration in interval class 21 and above, 7 
students (12.3%) had concentration in interval 
class 16-20, 24 students (42.1%) had concentra-
tion in interval class 11-15, 20 students (35.1%) 
had concentration in interval class 6-10, 6 stu-
dents (10.5%) had concentration in interval class 
5 and below.
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Table 2. Student Concentration Data

Interval 
Class

Frequency
Percentage 

(%)
Category

21 – Over 0 0.0 Excellent

16 – 20 7 12.3 Good

11 – 15 24 42.1 Enough

6 – 10 20 35.1 Less

5 – Down 6 10.5
Very Lack-

ing

Total 57 100

Student Problem Solving Inventory Test Data
Based on the results of  the Problem Sol-

ving Inventory test, students in groups of  32 
people scored the highest 193 and the lowest 137. 
With an average of  158.47 and a standard devi-
ation of  14.34. More details can be seen in the 
following frequency distribution Table 3. 

Table 3. Data Distribution Problem Solving Stu-
dent Inventory

Interval 
Class

Frequency
Percentage 

(%)
Category

179 – 193 4 12.50 Excellent

166 – 178 5 15.63 Good

153 – 165 10 31.25 Enough

140 – 152 12 37.50 Less

127 – 139 1 3.13
Very Lack-

ing

Total 32 100
	

It is evident from the computations in the 
table that as many as 2 students (6.25%) have 
problem-solving skills in the interval class 127-
140. 14 students (43.75%) had problem-solving 
skills in interval classes 141-154, 8 students (25%) 
had problem-solving skills in interval classes 
155-168, 6 students (18.75%) had problem-sol-
ving skills in interval classes 169-182, 2 students 
(6.25%) had problem-solving skills in interval 
classes 183-196.

Normality Test
That all data groups tested for normality 

with Liliefors and Shapiro-Wilk tests give Sig. 
values that are greater than those with L table va-
lues of  0.05. Thus it was concluded that all data 
groups in this study were normally distributed. 

Homogeneity Test
That the homogeneity test result with the 

test criteria is H0 Sig. 0.083 > 0.05 which me-
ans homogeneous variance with significance α 
= 0.05. Thus it can be concluded that all four 
groups of  data are Homogeneou.

Test the hypothesis
Hypothesis testing using a two-track Ana-

lysis of  Variance (ANOVA). Furthermore, if  

there is an interaction between the Discovery 
learning model, the Cooperative learning model 
and student Concentration. The purpose of  the 
two-track Analysis of  Variance (ANOVA) is to 
determine how the independent variable affects 
experimental results and to determine the effect 
of  interactions from treatment. 

Based on the calculation results presented 
in the two-track ANAVA table above, it can be 
concluded that ”there is a value of  Sig. 0.048 > 
0.05, so it can be concluded that ”there are diffe-
rences in students’ problem-solving abilities based 
on the learning model given” and obtained a va-
lue of  Sig. 0.025 < 0.05, so it can be concluded 
that ”there is a significant interaction between the 
learning model and concentration on students’ 
problem-solving abilities”.

With the proof  of  the research hypothesis 
that states that there is a significant interaction 
between the learning model and concentration on 
students’ problem-solving abilities, further tests 
are carried out (Tukey Test).

The hypothesis of  Following is an analysis 
of  the Analysis of  Variance (ANOVA) and Tukey 
test results: a) According to the first study hypot-
hesis, there are variations in the overall effects of  
the cooperative and discovery learning models 
on students’ problem-solving skills, b) The se-
cond research hypothesis states that there is an 
interaction between the learning model and con-
centration on students’ problem-solving abilities,  
The hypothesis tested accepted sig < 0.05. This 
means that students’ problem-solving skills are 
determined by the interaction between the lear-
ning model used and the concentration of  samp-
les that follow the learning process, c) The third 
research hypothesis states that on average the 
discovery learning model with high concentrati-
on is more effective than the cooperative learning 
model with high concentration on students’ prob-
lem-solving abilities. The hypothesis is accepted, 
because the results of  the tukey test sig.0.009 < 
0.005, and d) The fourth research hypothesis sta-
tes that on average the discovery learning model 
with low concentration is more effective than the 
cooperative learning model with low concentra-
tion on students’ problem-solving skills. The hy-
pothesis was rejected because of  the test results of  
Tukey sig. 0.996 > 0.05.

The influence of discovery and cooperative 
learning models on students’ problem-solving 
skills

The first hypothesis test’s findings revealed 
that there were substantial disparities between the 
two learning models’ average problem-solving 
capacities for cooperative and discovery learning. 
Thus, it can be argued that these two learning mo-
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dels can affect students’ problem-solving skills.
The advantages of  these two learning mo-

dels that make students learn actively greatly 
determine the success of  the learning objectives 
given to students (Svinicki, 1998), as stated by 
(Marheni et. al., 2022) that Discovery learning 
exposes students to questions and situations in 
such a way that students are able to discover the 
concepts in question on their own. This supports 
the condition when students face a problem whe-
re students must be able to analyze and find their 
own solutions to the problems they find. Dis-
covery learning conditions that make students 
independent individually make students able to 
solve problems in their own way (Novita sari & 
Nur Muhammad, 2021). Students become more 
creative and have confidence in decisions about 
problems they encounter.

Meanwhile, in Cooperative learning which 
shifts the focus of  learning to students by making 
learning in groups so that each student becomes a 
meaningful participant in learning (Dyson et. al., 
2004). This makes students have more empathy 
and the formation of  good social attitudes becau-
se in learning each student will influence other 
students in assessment. This condition trains 
students in communicating so that in a problem 
students are able to see from a wider variety of  
perspectives. The existence of  discussions makes 
students have many views and then be able to 
conclude and see the best solution available.

This study uses two learning models to 
improve the ability to solve student problems, 
namely the cooperative and discovery learning 
models of  education. It is clear from the discussi-
on above that these two learning styles have qui-
te different effects on students’ capacity to solve 
issues. On pupils’ ability to solve problems, the 
discovery learning model outperforms the coope-
rative learning model skills.

There is an interaction between the discovery 
learning model, the cooperative learning model 
and the concentration on students’ problem-
solving skills

From the results of  testing the second 
hypothesis proves that there is an interaction 
between the discovery learning model and the 
cooperative learning model with a concentration 
on students’ problem-solving abilities or in other 
words the proposed research hypothesis can be 
proven true.

In the learning model group, the learning 
model with high concentration and the learning 
model group with high concentration both have 
interaction. Thus, it means that there is an in-

fluence of  interaction between the learning model 
and concentration on students’ problem-solving 
abilities. This shows that learning and concent-
ration models together affect problem-solving 
skills. Good concentration is needed by someone 
in learning so that they are able to follow lear-
ning and achieve learning goals (Fridaram et. al., 
2020). Good concentration will make children 
become more focused in the process to the achie-
vement of  learning outcomes. So with these two 
learning models, researchers want to provide a 
learning that considers the level of  concentrati-
on of  students to be able to influence students’ 
problem-solving skills.

Group discovery learning models with high 
category concentration are more effective than 
cooperative learning models with high catego-
ry concentration to improve students’ problem-
solving ability speed

The third hypothesis was tested, and the 
results indicate that, at large concentrations, the 
effect on problem-solving abilities provided by 
the discovery learning model and the cooperative 
learning model differs. In other words, the sug-
gested study hypothesis is true accepted. In the 
results of  these findings, it can be argued that the 
discovery learning model group with high con-
centration is more effective for improving stu-
dents’ problem-solving skills.

Low Motivation Training Intensive Interval 
Training Methods Are More Effective Than 
Extensive Interval Methods.

The results of  testing the fourth hypothesis 
showed that overall, the results of  the problem-
solving ability of  group students given the disco-
very learning model and the cooperative learning 
model at low concentrations could not be signifi-
cantly different. Based on the calculations made, 
it can be seen that given the discovery learning 
model with low concentration there is no signifi-
cant difference with the group given the coopera-
tive learning model with low concentration, and 
the fourth hypothesis is declared not accepted.

CONCLUSION

Based on research findings and discussion 
of  research results, it can be concluded that for 
students’ problem-solving skills, more attention 
needs to be paid so that students avoid stress that 
can lead to negative things that will harm stu-
dents, one of  which is juvenile delinquency. The 
role of  the teacher is very necessary because it is 
a figure who provides education to children in 
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a structured manner in cognitive, psychomotor 
and affective aspects so that the selection of  the 
right learning model in accordance with the cha-
racteristics of  Shiva needs to be considered. The 
findings of  this study are expected for teachers as 
educators to always pay attention to students by 
providing learning in accordance with their cha-
racteristics and supporting students to improve 
the ability to solve problems through learning by 
choosing the learning model that best suits the 
characteristics and conditions of  students.
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