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ABSTRACT 

The study aimed to develop the Current Stick teaching aids 

and determine its effectiveness to improve students’ generic 

skills. The type of research is development research which 

involved 180 students of class X SMAN in Blora were 

chosen through cluster random sampling. The instrument 

used to collect the data was a validated question sheet from 

the assessment of students’ practicum report in using 

Current Stick teaching aids and the observation sheet. The 

instruments were addressed to students from the control 

class and experimental class. The obtained data were 

tabulated and analyzed by using t-test. The result shows that 

the experimental class achieved an average percentage of 

generic science skills of 77.2%, while the control class 

reached 66.4%. It reveals that the difference in the 

percentage of generic science skills is the result of using 

Current Stick teaching aids. Based on the results and 

discussion, it was found that the development of Current 

Stick teaching aid is effective to improve students' Generic 

Science skills. 
 

 

 

INTRODUCTION 
 

The life challenges in the 21st century require young generations to master variety of relevant skills. 

Therefore, one of the expectations for the education field is that prepare future generations to master 

these various skills in order to emerge as an adaptive and successful generation in facing life's challenges 

[1] [2] [3]. Align to the need of preparing the generations with the various skills, the generic science 

skills could contribute to provide them an opportunity which is more beneficial for students in their daily 

life. Generic science skills were divided into cognitive skills which specifically related to scientific 

thinking and an affective skill. The types of skills that really need to be trained in the learning process 

are critical thinking skills, metacognition, communication skills, problem solving, collaboration, 

creation and innovation, technology and information literacy [4] [5] [6] [7]. The achievement of these 

skills are done by updating the learning paradigm and the quality of the learning process. Moreover, 

renewing the learning paradigm is marked by developing student participation, adjusting the 

characteristics of learning methods, project/problem-based learning, communication, cooperation, 
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participation and student motivation. Learning is designed in accordance with the real world, by 

developing student-centered learning and empowering metacognition [8] [9] [10] [11]. 

 

Since the importance of the learning process which is connected to the real word, the generic science 

skill could provide the students with the cognitive and affective skill that is beneficial for their daily life 

after learning science. Therefore, the science learning process has a very strategic role in shaping the 

character of students in the development of science and technology, as well as ways of thinking that are 

relevant to daily needs [12] [13]. Although currently, the contribution of science in technology aspect is 

experiencing very rapid development and able to make life better, until now science learning has not 

been taught properly. However, the teaching process still does not meet the criteria of mastering the 

content knowledge, therefore, the learning outcomes in science today are still lower compared to other 

subjects. It is suspected that this condition occurs because science is still considered a subject that does 

not provide opportunities for students to develop useful skills in everyday life, such as generic science 

skills and problem solving skills, does not interesting subject and difficult to understand [14] [15] [16] 

[17]. Moreover, mastering a few indicators of generic science skills help students to master many science 

concepts [18]. Therefore, science teaching quality could be improved from science concepts which is 

comprehension to thinking through science. 

 

Generic science skills in the science learning process can be grouped into 9 aspects, namely direct 

observation, awareness of scale, indirect observation, symbolic language, logical framework based on 

natural laws, logical inference, causal law, mathematical modeling, and concept building [18]. Generic 

thinking skills can be developed through more active physics learning [19] [20]. Based on the analysis 

of the results of national examinations, it can be stated that generic science skills or issues for 

mathematical modeling skills, and the logical consistency of the aspects of generic science skills are still 

not adequately trained [21] [22]. From these results, researchers intend to re-analyze the generic skills 

of science. 

 

Virtual Laboratory Learning shows that the highest impro6’vement is the aspect of generic science skills 

in logic inference and the ability to build concepts [23] [24]. From the differences made in previous 

studies, the researchers chose to re-conduct research on aspects of generic science skills. In line with the 

observations made in SMA in Blora district, the teacher explained that in addition to the actions taken 

by the teacher and the school, there are several factors that affect students' generic science skills.Factors 

that affect the generic science skills of high school students in Blora are the lack of student interest in 

learning, environmental conditions, and conventional teacher policies. Other issue that affects students' 

generic science skills is the lack of facilities and infrastructure that support the learning process. Physics 

learning really requires complete facilities and infrastructure to fulfill the practicum process [25] [26]. 

The teacher reveals that physics is difficult for students to understand. Therefore, the present study 

makes the efforts to develop Current Stick teaching aids to improve students' generic science skills on 

dynamic electricity material.  

 

 

METHOD 

 
The study involves a development research in producing the teaching aids of Current Stick in topic 

dynamic electricity. The development research was conducted to test how effective the product to 

improve the students’ generic science skills during research activities [27] [28]. The procedure of 

development research in the scope of education begins with the validation stage of the products produced 

during the research process. The stages in research are also referred to as cyclical process that begins 

with findings of research relevant to the product to be developed, compiles, tests and revises them to 

correct deficiencies found in the testing phase. This cycle is repeated until the product meets the defined 

objectives. Meanwhile, to determine how effective the developed product to improve the students’ 

generic science, the researcher involves 180 students of class X SMAN in Blora that have been chosen 

by using cluster random sampling for occupying the control class and experimental class.  
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Research instrument was used as a tool to collect research data [27] [29]. The instruments used in the 

research implementation process are the observation sheet instruments and the assessment of practicum 

report instruments. The observation sheet instrument was used in the form of statements or criteria to 

assess students' generic science skills through practical activities particularly to assess the affective skill. 

Meanwhile the assessments of practicum report instruments was used to assess the students’ generic 

science skills particularly related to the cognitive skills. The analysis of implementation program was 

carried out by using qualitative and quantitative descriptive analyzes. The learning implementation score 

is based on observations made by two people. The observers gave an assessment with a sign (√) in the 

column provided with the criteria for score of 4 (Very Good), score of 3 (Good), score of 2 (Poor), and 

score of 1 (Bad). The assessment criteria are obtained from the average rating scale given by the two 

observers with the assessment criteria as in Table 1. 

 

Table 1. Program Implementation Assessment Criteria [29] 

Score Range Criteria 

3,25 ≤ P  4,00 Very Good 

2,50 ≤ P  3,25 Good 

1,75 ≤ P  2,50 Poor 

1,00 ≤ P  1,75 Bad 

 

Data analysis from the relevant student responses questionnaire used descriptive quantitative and 

qualitative. Program development is considered successful if it meets the criteria of good or very good. 

Furthermore, the number of students who scored good and very good is added up and a percentage is 

made to describe the students who are affected by the program being developed. 

 

 

RESULTS AND DISCUSSIONS 

 
The research process begins with validating the physics teaching aids carried out by high school 

teachers. The validation activities are intended to obtain a valid physics teaching aids and are able to 

produce appropriate practicum data. The validation process is carried out in two stages, the validation 

results are applied to product revisions. The stage I was carried out by class X teachers which obtaining 

an eligibility percentage of 78% in the good category. This means that the teaching aids are declared 

valid and suitable for implementing in the classroom. There are 2 suggestions from phase I validation 

process, namely the neatness of the appearance of the tools and clarity of use or information on tool use. 

Furthermore, phase 2 validation process is carried out, and the results obtained were 87% in the good 

category. There is one suggestion from the results of phase 2 validation process, namely the description 

of the teaching aids variables. Furthermore, improvements are made based on notes from the validator, 

until a program that is valid and suitable for use is obtained. This means that the physics teaching aids 

developed can be categorized as high quality products because they have valid criteria [30]. The next 

stage is testing the current stick teaching aids to see the impact on generic science skills after going 

through learning process using the developed tools. The research conducted involved control class and 

the experimental class. The experimental class used the teaching aids along with the guidance devices 

developed, while the control class used learning model with practicum tools already available in 

laboratory. 

 

The learning outcomes of the control class can be observed from each aspect of Generic Science skills. 

The score is calculated to get the very good and good category. Furthermore, the good and very good 

categories are added up as a percentage. For all aspects of generic science skills, the mean percentage 

for experimental class was higher than control class. The average achievement of the experimental class 

after good and very good categories adding up for was 77.2%, while for the control class the average 

achievement was 66.4%. By using the t-test data analysis, it was obtained the t-hitung = 1.992898 and 

the t-table=1.667, with the significance degree 5% means that h0 is rejected and Ha is accepted. 

Moreover, this percentage achievement illustrates that the developed Current Stick teaching aids have 

significant impact on students' generic science skills. Furthermore, based on the observations made 
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during the research process, the impact of changes in generic science skills is the result of changes in 

student participation and activity during the learning process. The developed teaching aids and guides 

have created a practicum atmosphere that stimulates student participation. A fun learning process will 

be able to develop the expected skills during the learning process [31] [32]. 

 

Aspects of generic science skills can be grouped into activity groups (affective motoric) and cognitive 

[33] for activity-related skills. There is only a slight difference between the skill achievement between 

the control class and the experimental class. The explanation for this condition is presumably because 

the activities for the control class and the experimental class are relatively the same for the type of 

practicum activity. Students are very accustomed to doing practicum activities so that the skills in these 

aspects are on average good and very good. Students who are accustomed to practicum activities will 

have better motoric skills [34] [35] [36]. Activities in the context of this research include direct and 

indirect observation, symbolic language, and scale awareness. In more detail, each aspect can be seen 

in Table 2. 

 

Table 2. Generic Science Skill Achievement 

No Aspect  Experiment Class Control Class 

1 Direct observation 82% 80% 

2 Indirect observation 80% 78% 

3 Awareness of scale 80% 76% 

4 Symbolic language 73% 79% 

5 Logic framework 76% 65% 

6 Cause and effect 78% 65% 

7 Logic inference 75% 50% 

8 Mathematical modeling 76% 55% 

9 Concept building 75% 50% 

 Average 77.2% 66.4% 

 

The percentage of achievement difference in cognitive aspects of generic science skills is quite large. It 

is suspected that the significant difference is caused by the design of practicum activities using different 

current stick teaching aids, so that it has an impact on students' skills in explaining the data from 

practicum activities logically. Activities in the experiment class have been designed for the aspect of 

generic science skills, so the activity guide is different from practicum guide as it has been in the teaching 

aid kit. Activity guides need to be designed according to the objectives of the expected learning process 

[37] [38]. Aspects of logic framework, cause and effect, logic inference, mathematical modeling and 

concept building are series of activities carried out as a follow-up to the results of the practicum carried 

out. The developed teaching aids have become a trigger for increasing students’ activity and 

participation in the physics learning process. The active participation of students in the learning process 

has an impact on increasing students' generic science skills. Similar activities did not appear in the 

control class, so it is strongly suspected that the development of currenstick teaching aids has a 

significant impact on generic science skills. 
 

 

CONCLUSION AND SUGGESTION 

 
Based on the findings, it can be concluded that the Current Stick teaching aids and its guidance are valid 

and suitable for implementing in the classroom. This product has been tested in the population through 

the experimental and control class which show that the product is effective to improve the students’ 

generic science skill. It is shown from the experimental class that achieved an average percentage of 

generic science skills of 77.2%, while the control class reached 66.4%. However, for the further research 

it is important to conduct the research into wider population to disseminate the product. 
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