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ABSTRACT 

The subject of this research was to discribe the 

implementation physics learning materials based 

generative learning with open-ended problem approach to 

stimulate students' critical thinking skills. This type of 

research is 4D consisting of four stages, in this paper 

discussing a review of the implementation which includes in 

development stage. The  data collection instruments are 

essay tests, assessment sheets, and student competency 

sheets. Analysis technique carried out in three 

domain:cognitive design assessment uses the t test with sub-

scale analysis of critical thinking, also using gain test 

analysis to see an increase in critical thinking, then the 

analysis for affective and psychomotor domains using 

descriptive statistics. Based on analysis of student’s 

competency critical thinking skills increased by 29.9%. with 

tcount19.06>t(0.975)(31)1.67 in significance level 0.05, also gain 

factor from the 1st meeting until 4th meeting are 
〈𝑔〉1=0.3,〈𝑔〉2=0.4,〈𝑔〉3=0.5,〈𝑔〉4=0.5 in an interval 

0.3<g<0.7 indicating significant differences. It means by 

using this learning material student can increase their 

critical thinking skill. In the affective domain, the attitudes 

of the learner in good categories with a class average of 

76.65% and competency skills get an average of 74.18%, 

placing this material can improve learners learning 

outcomes in affective competencies and skills. 
 

 

 

INTRODUCTION 
 

Learning activities are expected to involve students actively to interact with concrete objects. Teachers 

must be able to carry out education with an orientation to the activities of students in finding and setting 

meaning independently so that the learning process will be able to develop students' high thinking skills 

[1]. However, in learning activities at school, there are still problems. For this reason, observations were 

made to several senior high schools in the city of Padang during April-August 2015 that as an needs 

assessment analysis of students. Needs asessment  is needed to assess and identify learning needs, 
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discrepancies between expected curriculum learning and those that occur in schools in order to find the 

right solutions to these problems [2]. In this needs assessment analysis, the observed indicators are the 

level of students' understanding of Physics material, the type of learning resources that students like in 

learning, and the types of learning methods used in solving Physics problems. Based on the results of 

the analysis of the needs of students, it is known that as many as 66.66% of students stated difficulties 

understanding material in Physics, 59.16% of students stated that they did not like teaching materials 

used in schools, and 75.55% of students stated difficulties in solving problems matter of physics. 

 

We can see in the previous research in 2013, Djamas, Kamus and Murtiani conducted research on the 

analysis of the situation of physics learning activities in class X of SMAN Padang in order to develop 

students' critical thinking skills and characters. According to Djamas, Kamus and Murtiani that 

challenging learning activities to develop critical skills and character development are still not 

implemented in the physics learning at SMAN Padang city, and teacher's understanding of models, 

approaches, and the use of learning materials is still lacking, so the characteristics of Physics material 

and student characteristics have not been taken into consideration in determining the learning materials 

to be used. It can be understood that the problems in learning Physics are closely related to learning 

material that are not developed at school. In learning activities learning material are needed so that 

learning activities can take place properly and learning objectives can be achieved. In line with the 

opinion of Trianto that learning material are a set of learning resources used by teachers and students in 

learning activities [3].  

 

In addition, based on our observation during April-August 2015 students who liked learning activities 

with natural phenomena 69.99% and students who liked group learning activities to solve physics 

problems 51.10 %. This requires a model and approach that can support the needs of these students. As 

a solution, it is expected that learning material based on generative learning models with an open-ended 

problem approach can overcome these problems. Generative learning models can support this through 

four phases of learning in it. According to Osborne and Cosgrove in Srianty that the stages of learning 

in the generative learning model by the introduction stage (exploration), the focusing phase, the 

challenge stage, and the implementation stage of the concept [4]. Generative learning models are based 

on the view that knowledge is obtained through the learning process that students pass through. This is 

in line with the opinion of Cahyaningrum, Syaifuddin, Effendi that generative learning models make 

students not passively accept the information [5]. 

 

Students develop critical thinking skills, one of which is when they focus their thoughts on finding a 

specific solution to a problem. Critical thinking is an evaluation activity, considering conclusions to be 

taken [6]. Another opinion states that critical thinking is the thinking needed to advance students' 

thinking abilities [7]. In line with the opinion of Nur, Siti, Susriyati, Endang that critical thinking is 

reasonable reflective thinking that focuses on deciding what to believe or do [8]. Popil also added that 

critical thinking is a thought that aims where individuals systematically and are accustomed to imposing 

intellectual criteria and standards on their thinking [9]. This means that critical thinking is an activity 

evaluating the conclusions to be taken [10]. By using the generative learning model, the potential 

possessed by students in the form of initial knowledge will be connected with new knowledge that will 

be taught in the learning process takes place, so that the teacher highly appreciates what potentials each 

student has, and what needs are needed by students in the learning process [11]. 

 

The approach used to support the generative learning model is the open-ended problem approach. An 

open-ended problem approach is an approach that allows students to develop their mindset according to 

their interests and abilities [12]. In the open-ended approach, the problem of giving open problems is 

not to get answers but to emphasize how students arrive at answers so students have the flexibility to 

express their opinions or answers actively and creatively [13]. Giving problems in the open-ended 

problem approach allows students to develop critical thinking skills. In line with the opinion of Badger 

in Husain that the open-ended is not the form of a question that demands one correct answer. It is also 

not a question that can accept any answer. In contrast, open-ended questions address key concepts and 
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processes that go beyond specific instructions that define critical content. In general, open-ended 

questions require complex thinking and produce a variety of solutions [14]. 

 

Critical thinking is basically the ability to solve problems logically. Critical thinking is purposeful 

thinking of individuals systematically and habitually imposing criteria and intellectual standards on their 

minds [9]. Critical thinking is a directed and clear process that is used in mental activities such as solving 

problems, making decisions, persuading, analyzing assumptions, and conducting scientific research 

[15]. To measure critical thinking skills developed from five subscales. Philips in Djamas, Kamus, 

Murtiani said the five subscales are analysis, evaluation, inference, deductive reasoning, inductive  

reasoning. In this study, the critical thinking skills subscale can be raised in learning activities using 

generative learning models with an open-ended problem approach, training students to construct 

knowledge and find their own concepts so as to stimulate critical thinking skills students [16]. 

 

Implementation  can be interpreted as the effectiveness level of success in the use of a learning device. 

How much learning using materials developed reaches learning effectiveness indicators [17]. In this 

study, researchers defined the effectiveness of learning to stimulate critical thinking skills. This 

effectiveness is based on all activities carried out by students, the implementation of learning syntax, 

the response of students to learning and learning outcomes of students. So that to describe the effective 

implementation of learning material can be done through measuring test scores of students, observing 

the learning process, evaluating students towards planned and planned formal and special learning and 

evaluation. 

 

 

METHOD 
 

This study uses a 4-D cycle model. This model consists of 4 stages, namely defining, designing, 

developing, disseminating. In this paper, we will examine the development stage. In this paper 

will discuss the implementation of the product being developed. The product developed is in 

the form of a high school physics learning device consisting of a syllabus, Learning 

Implementation Plan (RPP), handouts, student worksheets (LKPD), and assessment sheets on 

linear motion kinematics based on generative learning models with an open-ended problem 

approach. The instrument of this study are essay tests to measure students' critical thinking 

skills, attitude assessment sheets to measure student attitudes assessment, and students 'skills 

assessment sheets to measure students' skills assessment during the learning process. The device 

testing was conducted at SMAN 4 Padang. Analysis of the implementation of learning devices 

was carried out in the three assessment domains, namely cognitive, affective, and psychomotor 

domains. 

 
Analysis of critical thinking skill 

In the knowledge competency, the implementation of the learning device is directed at assessing 

the improvement of critical thinking skills using the pretest and posttest group design. 

 

 
Fig 1. Pretest and posttest group design [18] 

 

Information: 
O1 : pre-test learning outcomes before using the product 

O2 : post-test learning outcomes before using the product 

 

To analyze it used statistical tests (t-test). Before the t-test was carried out, a prerequisite test 

was carried out using the normality test and homogeneity test. The instrument for assessing 

critical thinking skills in the form of essay tests. Critical thinking skills consist of five subscales, 

O1 X O2 
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to analyze each critical thinking subscale, using descriptive statistical analysis using the 

formula: 

 

 
100

 scores ofnumber  maximum


X
N

 (1) 

 

With X is the number of scores obtained by students. The calculation results obtained are then 

compared with the classification of critical thinking skills in table 1 below. 

 
Table 1. Level criteria critical thinking skills based on scores obtained by students 

Score Interval obtained by students Level criteria critical thinking skill 

0 ≤ N <39 Not Critical 

40 ≤ N <55 Less Critical 

56 ≤ N <65 Quite Critical 

66 ≤ N <79 Critical 

80 ≤ N< 100 Very Critical 

 

Then to see an increase in critical thinking using gain test as below: 

 

 〈𝑔〉 =
〈𝑆𝑝𝑜𝑠𝑡〉− 〈𝑆𝑝𝑟𝑒〉

100%− 〈𝑆𝑝𝑟𝑒〉
 (2) 

 

Hence: 

<g> = gain factor 

<Spost> = average post score 

<Spre> = average initial score   

 

Then the criteria for increasing students' critical thinking skills based on gain factors are: 

 
Table 2. Level increasing student critical thinking skill based on factor gain 

Score of gain factor Level increasing based on gain factor 

g > 0,7 High 

0,3 < g < 0,7 Medium 

g < 0,3 Low 

 

Values in the domain of cognitive of students are said to be complete if they have reached the 

Minimum Completion Criteria (KKM). 

 
Analysis of student’s affective and psychomotor competency assessment 

Analysis of attitude and skills competency assessment is used to determine the character of 

students who appear in the learning process. This assessment is to detect the characteristics that 

are formed in students through the learning process that they follow. This attitude and skills 

assessment uses attitude observation sheets and skill observation sheets during the learning 

process in the classroom. Data analysis by knowing the percentage of completeness using the 

following equation: 

 

 
100

C

B
S

 (3) 
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100

C

B
K

 (4) 

 

Information: 

S : attitude value 

K : skill value 

B : score obtained 

C : maximum score 

 

 

RESULTS AND DISCUSSIONS 

 
The implementation of learning devices is seen based on student learning outcomes in competency 

knowledge, attitudes, and skills. Learning will be effective if students are actively involved in organizing 

and finding knowledge. If students are more active, learning will be more effective. 

 

Results of Knowledge Assessment 

Data on the results of student knowledge competency assessment were obtained from daily assessments 

and the results of written tests of critical thinking skills at each meeting. Initially given an initial test to 

find out the initial knowledge of the level of critical thinking skills of students. The average  score of 

the initial test of students was 51. The average of students' critical thinking skills in percent for the initial 

test was 53.2%.  Treatment with learning using the materials developed was carried out in 4 meetings. 

In general, the results of the assessment analysis for each critical thinking skills subscale can be seen in 

Table 3. 

 

Table 3. Results of Assessment Analysis for Each Sub-Scale of Critical Thinking Skills 

Meeting of- The Sub-scale of Critical Thinking Skills 

Analysis Evaluation Inference Deductive Inductive 

Without Treatment:  

Score of initial test 73.0 77.0 65.5 64.3 61.0 

Score of initial test in 

percent 57.0 60.2 51.2 50.2 47.6 

Average 53.2 

Level criteria critical 

thinking skill 

Quite 

Critical 

Quite 

Critical 

Less 

critical 

Less critical Less critical 

With Treatmet:  

I 88.0 87.0 76.0 75.0 75.0 

II 91.0 90.0 80.0 81.0 80.0 

III 88.0 84.0 81.0 81.0 81.0 

IV 88.0 88.0 82.0 83.0 83.0 

In percent 88.8 87.3 79.8 80.0 79.8 

Average 83.1 

Level criteria critical 

thinking skill 

Very 

Critical 
Very Critical Critical Very Critical Critical 

 

Based on Table 3, the average percentage of students' critical thinking skills from I-IV meetings is at 

critical criteria to very critical. This shows that students' critical thinking skills have increased by 29.9% 

compared to the initial test.Then to see an increase of critical thinking skill in each meeting we can use 

gain-test as shows below. 
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Table 4. Results of Critical Thinking Skills Assessment Analysis Using Gain Test 

Meeting of- 

The Sub-scale of Critical Thinking Skills 

〈𝒈〉 

Level 

increasing 

based on 

gain 

factor 

Analysis Evaluation Inference Deductive Inductive 

I 88.0 87.0 76.0 75.0 75.0 0.3 Medium 

II 91.0 90.0 80.0 81.0 80.0 0.4 Medium 

III 88.0 84.0 81.0 81.0 81.0 0.5 Medium 

IV 88.0 88.0 82.0 83.0 83.0 0.5 Medium 

In percent 88.8 87.3 79.8 80.0 79.8   

Level criteria 

critical 

thinking skill 

Very 

Critical 

Very 

Critical 
Critical 

Very 

Critical 
Critical 

 

Through the gain test, it was found that the increasing students 'critical thinking skills was  〈g〉1=0.3,〈g〉2 

=0.4,〈g〉3=0.5,〈g〉4=0.5 in an interval of 0.3<g<0.7 with medium increasing level, indicating that the use 

of Physics learning material based on generative learning models with an open-ended problem approach 

can stimulate students' critical thinking skills. To see the increase in the stimulus of critical thinking 

skills from the use of learning devices based on generative learning models with the open-ended problem 

approach statistical tests were performed using the t-test. Before a statistical test with a t-test is carried 

out, a prerequisite test is carried out using the normality test and homogeneity test as shown in tables 5, 

6 and 7. 

 

Table 5. Analysis of the normality test for critical thinking skills tests 

Test Data For Critical Thinking Skills Lo Lt Distribution 

Before treatment (Initial Test) 0.08 0.16 Normal 

Meeting I 0.13 0.16 Normal 

Meeting II 0.15 0.16 Normal 

Meeting III 0.11 0.16 Normal 

Meeting IV 0.09 0.16 Normal 

 

From Table 5 it can be seen that the value of Lo<Lt for each group of data. This means that the test data 

for critical thinking skills come from populations that are normally distributed. 

 

Table 6. Analysis of homogeneity tests of critical thinking skills tests 

Test Data For Critical Thinking 

Skills 

N S2 α Fh Ft Information 

Before Treatment (Initial Test) 32 57.30 
0.05 1.13 1.83 

Homogeneo

us After Treatment (Meeting IV) 32 50.70 

 

From Table 6, we can see the value of Fh<Ft for both groups of data. This means that the test data for 

critical thinking skills have a homogeneous variance. 

 

Table 7. Results of t-test analysis 

Test Data For Critical Thinking Skills N Σd Md tcount Ttable 

Before Treatment (Initial Test) 
32 1044 33 19.06 1.67 

After Treatment (Meeting IV) 

 

Based on the results of the calculation obtained tcount is 19.06 while the value of ttable with a real level of 

0.05 and degree of freedom = 31 is obtained t (0.975) (31) of 1.67. Test criteria accept H0 if -ttable<t count 
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<ttable, while for other prices H0 is rejected. From the calculation obtained by tcount> ttable, it means that 

tcount is outside H0's reception area, so the working hypothesis Hi is accepted. This means that there are 

significant differences in improving students' critical thinking skills. This difference is caused by 

differences in treatment, namely before and after the use of Physics learning materials based on 

generative learning models with an open-ended problem approach.  In general, student competency has 

increased. This can be seen in the increase in the average value (classical) and the percentage of 

completeness of students. The results of the knowledge competency analysis can be seen in Table 8. 

 

Table 8. Results Assessment of the KKM of knowledge competence 

No Meeting 
Score 

average 

Number 

students that 

completed 

score of KKM  

Number students 

that uncompleted 

score of KKM 

level 

completeness 

in percent 

1 1st 78.16 24 8 75.00 

2 2nd 83.25 25 7  78.12 

3 3rd 82.53 26 6  81.25 

4 4th 84.03 27 5 84.37 

The average 81.99   79.68 

 

Based on Table 8, it can be seen that the average student learning outcomes for knowledge competencies 

are in a good category. The average value of the students for four meetings was 81.99 with a percentage 

of completeness above KKM 79.68%. This shows that implementation of physics learning material 

based on generative learning models with an open-ended problem approach can improve student 

learning outcomes in knowledge competencies by stimulating students' critical thinking skills. 

 

Analysis of student learning outcomes in knowledge competencies showed the average percentage of 

critical thinking skills for each indicator of critical thinking skills, about 88.75% analysis, 87.25% 

evaluation, 79.75% inference, 80% deductive and 79.5% inductive. The average percentage of critical 

thinking skills from this 1st-4th meeting is in the critical criteria to very critical. This means that students 

'critical thinking skills have increased compared to students' critical thinking skills in the initial test, that 

are 57% analysis, 60.16% evaluation, 51.17% inference, 50.195% deductive and 47.66% inductive. 

Based on the results of the analysis of critical thinking skills through the gain test shows that gain factor 

from the 1st meeting until the 4th meeting are〈g〉1=0.3, 〈g〉2=0.4,〈g〉3=0.5,〈g〉4=0.5 in interval 0.3<g< 0.7. 

Meaning there’s  increasing of student critical thinking skill in medium level by using this learning 

material. Also result from t-test analysis obtained at the real level α = 0.05 and dk = 62 from the 

distributed t-table obtained t (0.95; 62) = 1.67 acceptance of H0 if t<t (1-α) or t <1.67. Because tcount = 19.06 

which means tcount> ttable, is outside the reception area H0. So, it can be concluded that the working 

hypothesis Hi is accepted, meaning there are significant differences in improving students' critical 

thinking skills. This difference is caused by differences in treatment, thats are before and after the use 

of Physics learning materials based on generative learning models with an open-ended problem 

approach. 

 

This is due to the steps of learning activities in this learning material based on generative learning models 

with an open-ended problem directing students to develop a mindset in solving problems so that they 

can stimulate students' critical thinking skills. In line with Widana's opinion  critical thinking is a 

directed and clear process used in mental activities such as solving problems, making decisions, 

persuading, analyzing assumptions, and carrying out scientific work [15]. There are four stages in this 

learning step. Starting with the preliminary stage to encourage students to explore. Learners can explore 

using objects, situations or conditions that are familiar with the lives of learners so that the cognitive 

burden often faced by students when meeting things that are not familiar with them can be reduced [19]. 

Then the focusing stage, it is supported by the open-ended problem approach where the teacher 

motivates students and asks open questions. Open questions are a critical foundation of thought which 

in turn is a source of knowledge formation and must, therefore, be taught as a framework for all learning 

[20].  
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Giving open problems in the open-ended problem approach allows students to develop critical thinking 

skills. In line with the opinion of Badger in Husain that open-ended problems not only offer one right 

answer but also demand concepts, processes, and skills in solving problems that are realized by critical 

thinking [14]. Students can explore their initial knowledge and then develop learning experiences. In 

line with the opinion of Wulandari and Gusti that the initial knowledge possessed by students is the 

result of an exploration of the knowledge, ideas, or conceptions obtained from everyday experience [11]. 

Then at the challenge stage students can carry out science processes in the form of experimental 

activities, literature studies, and discussions. According to Ariani, Candiasa, Marhaeni at this stage 

learners had the opportunity to investigate various strategies and ways they believed [21]. This will 

make students get the opportunity to express their ideas [4]. In this phase, the activities of students are 

solving practical questions based on scientific concepts, or presenting solutions to problems in class 

friends, and discussing scientific views in different situations. The concept of helping students simplify 

and summarize information and improve memory efficiency, communication and use of student time 

[21]. Thus, the learning done can stimulate students' critical thinking skills. 

 

The average mastery learning classically also shows good criteria with a percentage of completeness of 

79.687%, where the highest completeness at the fourth meeting is 84.375%. The average value of 

student learning outcomes is also classified as good, about 81.99 which is above the KKM, which is 78. 

Even though the average value of students in the 3rd meeting was 82.53, it was slightly lower than the 

average score of students in the second meeting of 83.25. This is because students are still unfamiliar 

with the steps in the generative learning model with the open-ended problem approach. Students pay 

less attention to the lesson. Some of them are still talking about the camp with their friends while 

working on the student worksheet (LKPD) and handouts so that students are less concerned about the 

lesson [22]. A conducive learning atmosphere can increase the concentration of students in learning 

[23]. Concentration is a concentration of mental functions on an object such as the concentration of 

mind, attention and so on [24]. The concentration of learning can be disrupted because it is influenced 

by several factors. Nugroho also states that the factors that cause disruption of students' concentration 

of learning are the lack of self-motivation, the atmosphere of a non-conducive learning environment and 

the health conditions of students [25].  

 

However, it is seen from the average percentage of the four meetings as a whole is 79.687%, indicating 

an increase in the percentage of completeness. These results provide a conclusion that the devices 

developed can improve students' knowledge competencies. Data analysis on attitude competency 

showed an increase at each meeting. This attitude assessment is done to see the extent to which students 

practice the teachings of their religion through the learning process and how the social attitudes of the 

students. This is indicated by the average percentage of 72.75 and 72.5. This is because students are not 

familiar with learning using the generative learning model with an open-ended problem approach. 

However, overall it can be said that by using learning materials based on generative learning models 

with open-ended problem approaches, students' attitudes are good in the learning process. In line with 

the opinion of Zakirman, Lufri, Khairani that the quality of learning can be improved by changing the 

pattern of activities/learning steps [26]. 

 

Attitude Assessment Results 

There are two types of attitude competency assessment in this study, namely observation of the spiritual 

attitudes of students and the social attitudes of students. Assessment of student attitudes was carried out 

at each meeting by one observer through the observation sheet of the attitude of the students. This 

attitude assessment is done to see the extent to which students practice the teachings of their religion 

through the learning process and how the social attitudes of the students. Data obtained from observation 

sheets to observe the spiritual attitudes and social attitudes of students during the learning process. The 

results of the attitude assessment are presented in Table 9. 
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Table 9. Result of Attitude Assessment 

Observation Aspect 

Student attitude score in percent 

for each meeting 
Average 

score  

Level Student’s 

competency based 

on average score I II III IV 

Pray 80.00 82.00 85.00 88.00 83.75 Very good 

Curiosity 67.00 73.00 74.00 77.00 72.75 Good 

Accuracy 71.00 73.00 72.00 74.00 72.50 Good 

Responsible 76.00 77.00 78.00 79.00 77.50 Good 

Communicate 74.00 75.00 76.00 82.00 76.75 Good 

Average score in percent 73.60 76.00 77.00 80.00 76.65 Good 

 

Based on Table 9 shows that overall, students' attitudes are in a good category with a class average of 

76.65, meaning that implementation this learning material are effective used in learning. This states that 

the competency of students' attitudes increases at each meeting. Starting from 1st meet to 4th meet.  

 

Skills Assessment Results 

Learning outcomes of students in competency skills are taken from the activities of students in 

conducting practical activities. In summary, can be seen in Table 10. 

 

Table 10. Results of Skills Assessment 

Observation Aspect 

Student’s practical skill score in 

percent for each meeting 
Average 

Score 

Level Student’s 

competency based on 

average score 1st 2nd 3rd 4th 

Assembling Experimental  

tools and Materials 

72.00 80.00 81.00 75.00 77.00 Very good 

Do observations 70.00 74.00 75.00 77.00 74.00 Good 

Participation in each step 

of the experiment 

68.00 69.00 71.00 77.00 71.25 Good 

The accuracy of using a 

tool 

72.00 71.00 74.00 73.00 72.50 Good 

Analyze experimental 

data 

71.00 76.00 78.00 80.00 76.25 Good 

Record the experimental 

results 

72.00 74.00 74.00 74.00 73.50 Good 

Present group reports 69.00 74.00 73.00 83.00 74.75 Good 

Average score in percent 70.57 74.00 75.14 77.00 74.18 Good 

 

Based on Table 10, it shows that all indicators observed in the experimental activities have been carried 

out properly. The value of learning outcomes in skills competencies all aspects got an average of 74.18. 

If guided by the effective category table, then this average value is in the interval 61-80 in the good 

category.  

 

The average value of attitude learning outcomes is 76.65 which can be categorized as good. From the 

observers' observations in general during the learning process, some students have cultivated a spiritual 

attitude that is shown by praying before learning, a social attitude that is shown by curiosity, 

thoroughness, responsibility, and communication in carrying out the learning process. It can be said that 

the learning device developed can further improve student learning outcomes in attitude competencies 

if the application of this learning device is developed for further material. The results of the practical 

skills assessment analysis showed an average score on skills competency 74.18. The aspect of 

participation in each of the experimental steps and the accuracy aspects of using the instrument showed 

a lower average than the other aspects of skills. This is indicated by the average percentage of 71.25 and 

72.5. This is because students are not accustomed to using practical materials and some students still 

lack focus in practical activities. However, from observers' observations in general during the 

experiments, some students were enthusiastic in carrying out the practicum. This proves that the learning 



Implementation of Physics Learning Materials Based Generative Learning With Open-Ended… 

Chichi Rahayu, Eliyarti 

 

DOI: 10.26737/jipf.v4i2.1096  108 

experience gained during learning is meaningful for students to develop their mindset. 
 

 

CONCLUSION AND SUGGESTION 

 
Physics learning devices based on generative learning models with open-ended problem approaches that 

meet the effective criteria with an average percentage of 81.99 for the knowledge aspect, 76.65 for the 

attitude aspect and 74.65 for the skill aspect. In addition, the learning devices produced can stimulate 

students' critical thinking skills shown through statistical tests where tcount> t table is 19.06> 1.67. This 

shows that there are significant differences in improving students' critical thinking skills before and after 

treatment. For students, Physics learning devices based on generative learning models with open-ended 

problem approaches can improve student competency. Both competency knowledge, attitudes, and 

skills. In addition, this learning device can also activate and optimize the potential of students. For 

teachers, Physics learning devices based on generative learning models with open-ended problem 

approaches can be used by teachers as a tool in learning activities, especially in Physics subjects. 
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