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 The 21st-Century learning has been widely associated with problem-solving skills 
in a global perspective but not much related to local wisdom, even though local 
perspectives are also needed in adapting people's daily social lives. The purpose 
of this research was to analyze the effectiveness of Enculturation-Assimilation-
Acculturation (EAA) model in enhancing problem-solving skills in learning 
science. This is pre-experimental research by using one group pretest and post-
test design. The samples used were 140 students from two junior high schools 
in West Nusa Tenggara: (1) SMPN 2 Gunung Sari and (2) SMPN 3 Lingsar. Data 
collection using a problem-solving test refers to Curtis & Denton. Local wisdom 
integrated into EAA is the culture of the Sasak Tribe, including Bau Nyale, GORA 
rice, and awiq-awiq. The analysis data was done using Paired t-test/Wilcoxon 
test, N-gain, Tukey, ANOVA, and Kruskal-Wallis. The results showed that the 
integrated EAA model effectively enhances problem-solving skills (sig 0.001). 
The level of increase is medium, the average level of increase in the six groups 
is significantly different, and there are differences in learning outcomes of 
problem-solving skills. Therefore, it can be concluded that the integrated EAA 
teaching model effectively enhances students' problem-solving skills. The 
results of this study imply that the EAA integration model can be used as an 
alternative to overcome the low scientific creativity and responsibility of students 
in West Nusa Tenggara. 
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INTRODUCTION 

The 21st-Century learning is marked by the integration of technology and information in various educational 
activities (Hussin, 2018; Scott, 2015; Thompson, 2017). In addition, learning in the global era is how complex 
communication skills are multidisciplinary (Bray & Tangney, 2016; English, 2016; Genlott & Grönlund, 2013). On 
the other hand, learning is also faced with preserving local cultural wisdom as a characteristic in interacting with 
the world globally (Fadli & Irwanto, 2020; Parmin et al., 2016). Several studies also report that strengthening local 
wisdom reinforces the superior quality of human resource development (Parmin et al., 2016; Suastra et al., 2017; 
Syaparuddin, 2018). These factors then need to be developed as a framework for Indonesian students' 21st-
Century skills.  

The 21st-century skills framework is a foothold in developing the 2013 curriculum (Mastur, 2017). 
Implementation of the 2013 Curriculum is intended to meet global competency needs. These skills include 
problem-solving skills. Problem-solving skills need to be possessed in order to be able to compete globally, help 
students consider the problems encountered in everyday life (Karatas & Baki, 2013), and make logical, accurate, 
and systematic decisions (Aka et al., 2010; Veysel, 2015). However, (Rannikmäe, 2016) explains that it is not 
enough for students to only be equipped with conducting experiments but must also be involved in the decision-
making process and problem-solving in real life. Several research in junior high schools in West Lombok Regency 
shows that students' problem-solving abilities are still relatively low in general (Dewi et al., 2017). The individual 
completeness scores obtained by most students are below 40, much lower than the expected completeness 
criteria. The data illustrates that the majority of junior high school students still have difficulties in learning. 

Factors that influence the low problem-solving ability are the science learning process in Indonesia, in general, 
lack of experimental activities. Science learning tends to be more emphasized on mastery of concepts and 
mathematical problem-solving. One alternative solution to improve problem-solving skills in science learning is 
applying integrated local wisdom learning through enculturation, assimilation, and acculturation. This model is an 
innovation from PBL and Inquiry (Overton & Randles, 2015). The results showed that students were able to think 
critically, recognize and solve complex problems by identifying and evaluating sources of information, and work 
effectively in small groups. The PBL model is widely used to improve students' attitudes towards science and 
facilitate the development of a sense of community in the classroom (Ferreira & Trudel, 2012). However, the 
application of investigative skills is still low, the interaction is limited, and they need much time to solve problems 
(Celik, 2011). Tosun & Taskesenligil (2013) concluded that there are difficulties in assessing skills, challenges to 
familiarize students, difficulties in preparing heterogeneous groups and overcoming problems during group 
collaboration, and facing competition between students. Weaknesses in applying the PBL model in learning 
include the lack of feedback so that it does not involve the role of student responsibility in controlling their learning 
process (Gorghiu et al., 2015). 

The inquiry model is also strongly indicated to develop students' problem-solving and science process skills 
(Duran, 2014; Pedaste et al., 2015). Students can collaborate to build new cognitive creatively and independently 
and analyze opinions through the process of investigation and discovery (Opara & Oguzor, 2011). Based on 
several research results, an inquiry is a model that is widely applied in schools. Several studies state that inquiry 
requires much time for observing, drawing, and writing activities (Duran, 2014; Oğuz-Ünver & Arabacioğlu, 2011). 

Integrating local culture in learning can improve students' thinking skills (Abidinsyah et al., 2019; Fadli & 
Irwanto, 2020; Syahrial et al., 2019). However, learning the integration of local wisdom still has several 
weaknesses. For example, the problem-solving process emphasizes building knowledge and is less related to 
the scientific knowledge possessed by local communities (Hunaepi et al., 2019). In addition, exploration activities 
are not in-depth, so they are not optimal in training students to find alternative problem solving (Fadli & Irwanto, 
2020) and are not sustainable (Abidinsyah et al., 2019; Syahrial et al., 2019). 

This study develops a science learning model by integrating problem-solving activities in PBL and inquiry with 
local wisdom. Integration through Enculturation-Assimilation-Acculturation (EAA) in the learning model is an 
innovation that provides students the broadest opportunity to solve problems critically while adhering to regional 
cultural values. Furthermore, the learning model for integrating local wisdom through adaptation of environmental 
conservation values contained in the social life of the community is expected to be able to develop problem-
solving skills to maintain environmental balance (Abidinsyah et al., 2019). This study aimed to analyze the 
effectiveness of the EAA model in improving problem-solving skills in science learning. The contribution of this 
research is to develop alternatives in teaching students higher-order thinking skills. 

METHOD  

This pre-experiment uses a one group pre-test and post-test design (Fraenkel et al., 2012). Purposive 
sampling was used as a sampling technique in this study. The sample in this study included 140 seventh grade 
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junior high school students with the distribution as shown in Table 1. The location of this research is Junior High 
School (JHS) 3 of Lingsar and Junior High School (JHS) 2 of Gunung Sari in West Lombok Regency (Indonesia) 
in March - May 2019. The research locations are divided into 2, namely: schools in urban and suburban areas. 
The consideration of choosing the location of the student's social environment is the influence of emerging 
modernization and the heterogeneity of society. 

 
Table 1. The research sample 

No School Groups Total 

1 JHS 3 of Lingsar 

1 26 

2 27 

3 28 

2 JHS 2 of Gunung Sari 

4 20 

5 19 

6 20 

 
This research emphasizes testing the application of the effectiveness of the integrated EAA learning model 

by analyzing the improvement in learning outcomes of junior high school students' problem-solving skills before 
and after the implementation of science learning activities. The learning process begins by giving a pre-test. The 
problem-solving skills test consists of five essay questions referring to Curtis and Denton (2003) including defining 
the problem, planning an approach, carrying out a plan, monitoring progress, reflecting on the result. The 
effectiveness of the integrated EAA learning model was determined based on the significant increase in scores 
between pre-test and post-test and the N-gain score in learning outcomes of problem-solving skills (Table 2). N-
gain score criteria refer to (Hake, 1999). 

 
Table 2. N-gain score criteria 

No N-Gain Category 

1 > 0.7 High 
2 0.3 - 0 .7 Moderate 
3 < 0.3 Low 

 
Learning instructional is designed to integrate the local culture of the Sasak Tribe, including; local tradition 

bau nyale, the local farming system padi gora, local rules in the form of awiq-awiq, as well as animals and plants 
endemic to the Mount Rinjani area. The learning process ended with the provision of a post-test of problem-
solving skills and cognitive science. Data analysis was performed using paired t-test (parametric) and Wilcoxon 
test (non-parametric), while the magnitude of the increase was calculated based on the N-gain. Finally, the 
magnitude of the interaction between the six groups was tested using ANOVA and continued with the Tukey test 
to determine differences between groups. This test was carried out with the help of IBM SPSS 17.0 software. 

RESULTS AND DISCUSSION 

The learning outcomes of problem solving skills at SMPN 3 Lingsar and SMPN 2 Gunung Sari in the six 
groups are presented in Table 3. The results showed that there was an increase in problem solving skills in each 
indicator in all groups. Indicators of problem solving ability achieved are in the low to moderate category The 
lowest N-gain value on progress monitoring indicators and results reflection in group 1 is 0.03 (low), while the 
highest N-gain is in group 3 planning implementation indicators of 0.62 (medium). 

 
Table 3. Average n-gain of problem-solving skill for all groups. 

School Group 
Indicator of Problem-solving Skill 

DP PA COP MP RR 

JHS 3 of Lingsar 

Group 1 .22 .33 .36 .03 .03 

Group 2 .19 .22 .39 .25 .22 

Group 3 .22 .29 .62 .25 .15 

JHS 2 of Gunung 
Sari 

Group 4 .23 .31 .24 .19 .21 

Group 5 .34 .33 .28 .30 .20 

Group 6 .45 .33 .38 .58 .34 

Note: DP = defining the problem, PA = planning an approach, COP = carrying out a plan, MP = monitoring progress, RR = reflecting 
on the result 
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Based on Table 4, the data on student learning completeness in groups 1 to 3 is below 50, which shows that 
most students still have low learning outcomes. Some indications that can be identified are that students are still 
accustomed to the previous learning pattern, students' learning abilities are different, and the evaluation 
questions given are the same as the practice questions on the worksheets and the concentration of students' 
learning. Students who do not complete their learning outcomes are due to their low ability to understand the 
material, so they have difficulty mastering concepts. The low activity observed also affects students' cognitive 
learning outcomes (Demoin & Jurisson, 2013), which explains that a concept is built through social interaction. 

 
Table 4. The normalized pre-test and post-test of problem-solving skill 

Group N Test 

Problem-solving Skill 

Mean Std. Dev 
Asymp. 

Sig .(2-tailed) 

Normal 

Distrib. 

Group 1 26 
pre-test 23.94 1.00 .20 Yes 

post-test 41.63 1.69 .10 Yes 

Group 2 27 
pre-test 28.37 1.08 .10 Yes 

post-test 43.74 1.58 .04 No 

Group 3 28 
pre-test 37.54 9.74 .20 Yes 

post-test 53.36 1.31 .20 Yes 

Group 4 19 
pre-test 37.79 1.20 .20 Yes 

post-test 62.63 1.69 .10 Yes 

Group 5 20 
pre-test 36.20 1.47 .18 Yes 

post-test 64.13 2.06 .20 Yes 

Group 6 20 
pre-test 37.85 9.76 .20 Yes 

post-test 72.13 1.07 .20 Yes 

 

Table 4 shows that the pre-test and post-test scores of problem-solving skills were normally distributed in all 
groups, except for group 2, which were not normally distributed in the post-test scores. Therefore, to determine 
the effect of learning with the integrated EAA learning model in improving learning outcomes of problem-solving 
skills, paired t-test was used, except for problem-solving skills in group 2, which were not normally distributed, 
analyzed using the Wilcoxon test. The results of paired t-test and Wilcoxon test are presented in Table 5. 

 
Table 5. Paired t-test and Wilcoxon test results of problem-solving skill. 

Group N 

Paired t-test Wilcoxon test 

Std. 

Dev 

Std. 

Error mean 
t df 

Sig. 

(2-tailed) 
Z p 

Group 1 26 10.48 2.05 -8.60 25 .00   

Group 2 27      -4.54 .001 

Group 3 28 4.71 .89 -17.75 27 .00   

Group 4 19 9.06 2.07 -11.94 18 .00   

Group 5 20 9.62 2.15 -12.97 19 .00   

Group 6 20 8.89 1.98 -17.24 19 .00   

 
Table 5 shows that the paired test results are significant (sig <.05), as well as the Wilcoxon test results, and 

show a Z score of 4.54 with a significance level of p <.05. These results indicate an increase in learning outcomes 
of problem-solving skills in all groups after the integrated EAA learning model is applied. The effectiveness of the 
integrated EAA learning model is known based on the achievement of students' problem-solving skills in science 
learning seen from the increase in the pre-test and post-test scores, the N-gain score of problem-solving skills in 
each group is in the low and medium categories, and the interaction between groups is consistent.  

 
Table 6. ANOVA test of problem-solving skill and science cognitive problem in all groups. 

N-gain of all group  Sum of square df Mean square F 
Asymp. 

sig (2-tailed) 

Problem-solving skill Between groups 2.19 5 .43 16.78 .001 

Within groups 3.49 134 .02   

Total  5.68 139    
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The results of the different tests (Table 6) show the significance of the students' problem-solving skills aspect 
of 0.001 (sig <.05). These results indicate differences in improving student problem-solving skills learning 
outcomes after applying science learning using the integrated EAA learning model for all groups. Furthermore, 
the results of the Tukey test shows that there are differences in problem-solving between groups (Table 7). 

The Tukey test results showed that the problem-solving abilities of students in group 4 and group 6 were in 
the high category, while the others were at moderate (group 5) and low levels (group 1, 2, and 3). The integration 
of local wisdom values in an integrated manner through enculturation, assimilation, and acculturation (EAA) is 
indicated to connect students' cognitive knowledge with the traditions of local communities in everyday life 
(Abidinsyah et al., 2019; Parmin et al., 2016). The nature of meaningful learning that is strengthened through the 
expression of community ideas encourages students to be wise in solving problems (Belecina & Ocampo, 2018; 
Ferreira & Trudel, 2012). Problem elaboration activities in the learning process familiarize students with digging 
up the information needed to describe the problem. Furthermore, it can increase students' creativity (Birgili, 2015; 
Im et al., 2015), generate ideas (Parmin et al., 2015), and solve problems (Binkley et al., 2012). The integrated 
EAA model can help students find solutions to problems given through group work.  

 
Table 7. Tukey test of problem-solving skill learning  

Group N 
Subset for alpha 5 % 

1 2 3 

Group 1 26 .26   
Group 3 28 .27   
Group 2 27 .29   
Group 5 20  .51  

Group 6 20   .66 

Group 4 19   .76 

Sig.  .96 1.00 .20 

 
At the beginning of the lesson, students are trained to understand the phenomena of growing rice in dryland 

(padi gora), endemic fauna conservation (Nyale), and environmental conservation (Awiq-Awiq) through pictures 
and videos. Identification of scientific principles through observation enables us to identify and then classify 
problems based on concepts. Based on these observations, it is hoped that questions will arise in the minds of 
students. These questions will help focus and build students' thinking (Opara & Oguzor, 2011). Information 
processing theory explains that a person needs to pay attention to information so that important information can 
always be remembered and stored in short-term memory (Im et al., 2015). 

The second step is to make a problem-solving plan. Planning skills emerge when students identify problems 
(Oğuz-Ünver & Arabacioğlu, 2011). In general, students develop problem-solving plans that only meet one or 
two criteria, meaning that students' problem-solving abilities are still in the low category. It is because almost all 
students have difficulty starting to formulate problems, formulate hypotheses to identify variables. In other words, 
students cannot yet think systematically. In addition, most students lack attention to the material given, and some 
depend on more competent students. However, overall there was an increase in the n-gain score of the planning 
indicators for each group. These results indicate that students who can understand the problem well can make a 
problem-solving plan. The data relating to the causes of low planning skills above follows the functional fixation 
theory (Solso et al., 2014) that students tend to see things based on their everyday uses and have difficulty 
accepting new perspectives needed in problem-solving. It is supported by (Mueller et al., 2012) that a person is 
born as a problem-solver, but creativity barriers often interfere with the ability to recognize ideas.  

Students' skills in problem-solving planning are related to the ability to understand the problem to be solved 
and their initial cognitive (Duran et al., 2011; Oğuz-Ünver & Arabacioğlu, 2011). Gagne stated that students' initial 
cognitive contributions contributed to forming cognitive understanding (Choy & Cheah, 2009; Wilson, 2016). 
Guidance can slowly be stopped when students can complete the task without the help of others. It shows that 
monitoring can be achieved through assimilated reconstruction of problem-solving results. In this process, 
students juxtapose their understanding of tradition as a science. Likewise, according to Dewi et al (2017), the 
ability to monitor will continue to develop well if students are given the proper learning. Students who have been 
able to monitor means that they can understand, analyze, interpret, and define the problem and connect the 
signals from the problem statement to determine goals (Gorghiu et al., 2015; Tosun & Taskesenligil, 2013). 
La’biran (2017) explains that monitoring through discussion can help fulfill three primary learning objectives, 
including increasing student involvement in the learning process, developing understanding by providing 
opportunities to think about and then communicating it, and helping students acquire communication skills. 
Students who carry out monitoring activities have used their thinking skills in terms of translating. In addition, in 
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integrated learning with EAA, the teacher facilitates students to explain problems and problem-solving plans that 
students have prepared for other groups (Abidinsyah et al., 2019; Hunaepi et al., 2019). 

The assessment of students' reflection skills showed an increase even though it had not reached the expected 
value. Measurement of reflection ability is carried out to show students' understanding, including before, during, 
and after learning (McCrum, 2017; Rahmatih et al., 2020). Reflection through acculturation is not limited to 
cognitive aspects but allows reflection on students' thoughts and learning experiences (Persico et al., 2010). The 
results showed that many students still had difficulty in reflecting on problem-solving activities. It is closely related 
to how students' prior knowledge is the basis for thinking in problem-solving. In practicing problem-solving, 
students need to gradually observe and imitate what has been done to solve the given problem (Listiyani, 2018). 
The implementation of the EAA model provides enough space for students to do this. It can be seen from how 
students actively seek solutions to the problems given at the beginning of learning through group work. When 
the teacher presents problems based on local wisdom, most students pay attention to the displayed phenomena, 
formulate problems from the phenomena displayed, and then discuss solutions to the problem formulations 
prepared with guidance by the teacher (Shaaruddin & Mohamad, 2017). Reflection activities in learning aim to 
assess how students respond in a lesson or delivery of a material; so that teachers can understand what are the 
weaknesses and shortcomings of a lesson that has been delivered in class (Rahmatih et al., 2020).  

The increase in problem-solving abilities is also due to the development of integrated worksheets of local 
wisdom that facilitate students to practice thinking skills. Together with groups, students analyze problems in 
discussion activities to find out the solutions that will be carried out. Discussion activities are carried out by 
expressing opinions and sharing ideas between friends. De Cock (2012) stated that students get cognitive 
concepts and essential subject matter through problem-based learning. With a worksheet that presents problems 
based on local wisdom on the island of Lombok, students carry out investigative activities to solve problems by 
the ethno science of the local community. Students who have acquired problem-solving thinking can discuss 
information in achieving the desired goals effectively (Argaw et al., 2017; Binkley et al., 2014). 

CONCLUSION 

The results of this research indicate that the integrated EAA teaching model is effective in improving problem-
solving skills. This research results imply that the integrated EAA teaching model can be used as an alternative 
innovation to overcome the low problem-solving skill, which at the same time students have good natural science 
cognitive mastery. However, they can also maintain the noble values of national culture by cultivating local 
wisdom. Further research is needed on other material and at various levels of education. The contribution of the 
results of this study is that the EAA integration model can be used as an alternative to overcome the low scientific 
creativity and responsibility of students in NTB - Indonesia. 
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