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Abstract: This study aims to examine the applicatio of webbed based worksheet to improve 

student science process skills. This study used a one-group pretest and posttest pre-

experimental research design. 26 students in class VIII-D participated in this study from 39 

JHS in Surabaya. Datas were collected through teaching activity, science process skill 

pretest-posttest, and students’ responses. The collected teaching activity was calculated 

using modus, the improvement of SPS was analyzed using n-gain value and students’ 

responses will be shown by percentage. The result of study was shown an improvement in 

the observations of how the learning was being put into practice, with modus 3 in good 

categoty. The N-Gain result was 0.73 on high category to demonstrated students' science 

process skills development from the result pretest posttest. The webbed based worksheet on 

human skin health received a positive responses from students, with a percentage of 95% 

on very good category. The result indicated that the application on webbed based worksheet 

can improved students’ science process skills on skin health theme.  
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INTRODUCTION

  At this time, natural science-integrated learning has not been fully implemented.

Integrated natural science learning in packaging and delivery of materials to the student

participants is  still  partially carried  on  so  that  it  is  not  reflected  in the implementation 

process (K.  Dewi  et  al.,  2013).  The  impact  of  the  implementation  of  natural  science 

integrated learning that is not maximum is the difficulty in teaching the theme of subjects 

that are not the background of the teacher's education, such as natural science integrated

teacher who is based on the discipline of biology is difficult to teach physical materials 

primarily  related  to  the  formulation  of  equations  and  the  analysis  of  problems  on 

phenomena of physics. Likewise, with teachers with a background in physics, there will 

be little difficulty in teaching biology or chemistry to learners (Harefa, 2022). This results

in  learning  a  significant  influence  on  students'  learning  outcomes  and  creativity;  as 

revealed by Insani (2016) barriers to background education are very likely to affect the 

level of mastery of teachers in teaching the content of a subject, so concerning the mastery 

ability  of  students.  Therefore,  guidance  is  needed  to  make  natural  science  learning

integrated.  Teachers  should  make  integrated  natural  science  learning  an  exciting  and
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enjoyable lesson for students to improve the maximum learning outcome of students. 

According to Depdiknas (2007) it is stated that the implementation of natural 

science learning is integrated with one of them by applying science process skills. In order 

to develop the skills they possess, learners can apply the skills of scientific processes with 

scientific methods (Ibrahim, 2010). This is according to the TIMSS (Trend International 

Mathematics and Science Study) data. TIMSS has three cognitive aspects: knowing, 

applying, and reasoning (Faizah & Murtiyasa, 2017). Those three aspects can be acquired 

by having a mastery of the skills of the scientific process during learning because the skill 

of the science process will support a person in achieving the mastering of the natural 

science concept and applying it correctly (Sukarno et al., 2013).  

Based on the fact that natural science learning is integrated and the skills of 

science processes are not maximum, to solve the problem, it is necessary to apply the 

disciplined student worksheet of the sciences: biology, chemistry, and physics, which is 

able to support the learning process science skills of the students. In the study, 

implementing the Student Work Sheet natural science integrated using the webbed type. 

The webbed is a combination of the type creating worksheets for students where students 

are required to associate the theme of one with the other related to the phenomena around 

the environment. The characteristics used in this type are learning that is centered on the 

student participant by providing a direct experience (Prastowo, 2013). The connection of 

the webbed type with the science process skills is because students need to use scientific 

methods to develop science and the knowledge they possess. It is necessary To support 

student process skills by developing integrated learning. Natural science learning is 

developed as an integrated rather than a specialized discipline (Kemendikbud, 2016). In 

this study, the theme of "Human Skin Health" was used, taken from the material of the 

Excrete System. This topic of skin health is essential to be taught to students even since 

elementary school because it is close to students' everyday life. However, students still 

need help understanding concepts related to this theme (Cokkinides et al., 2006; Fonseca 

et al., 2015; LaBat et al., 2005). According to Labat et al (2005) it was found that learners' 

knowledge of skin-related risks can be the basis for targeted educational interventions 

that can encourage learners to adopt wiser and healthier behaviors.  

The study aims to describe the extent to which the effectiveness of the application 

of student worksheet type webbed in improving scientific process on the theme of skin 
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health seen from the implementation of learning, student improvement of science 

process skills, and student responses. 

METHODS 

This type of research is pre-experimental research with one group pretest-posttest 

design. This research uses a pre-experimental method, where one class performs a pretest 

and posttest before being treated (Arikunto, 2010). The study was conducted at 39 junior 

high school Surabaya, East Java. The subjects of the study were students of class VIII D 

with a total of 26 students, with details of 15 male students and 11 female students. The 

instruments used in the research consist of an observation sheet of teaching activity, a test 

sheet for science process skills, and a question sheet to collect the responses. Data 

collection techniques in this study are observation sheets of teaching activity that carried 

out to observe the implementation process of learning by three observers, a test sheet of 

skills of the scientific method consisting of 15 questions of double choice pretest and 

posttest adapted from Purnamasari (2020) of TIPS II developed by Burns et al (1985), 

and a response sheet with 14 questions related to student worksheet. Data analysis 

techniques in research are as follows.  

1. The analysis is carried out by calculating the modus and interpreting the data 

according to the completion of the observation sheet of the teaching activity by three 

observers and adjusted to the category of the assessment score as follows. 

Table 1. The Observtion Categorys 

Scores Assessment category 

0 Not Implemented 

4 Excellent 

3 Good 

2 Enough 

1 Bad 

 

2. The results of the skills of the scientific process are obtained from the value of the 

pretest-posttest performed by the students. The data processing is carried out with the 

following steps: 

a. The analysis of the results of the scientific process skills is then continued with 

a normality test to find out whether it is distributed normally or not. 

𝑋2 =  ∑
(𝑂𝑖 − 𝐸𝑖)

𝐸𝑖

𝐾

𝑇=1
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(Sudjana, 2005) 

Notes: 

𝑋2 = 𝐶ℎ𝑖 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 

Oi  = Observational observation frequency 

Ei  = Theoretical/expected frequencies 

K   = The number of class intervals 

b. The number of data samples taken in the pretest and posttest is 26 students, so 

the Shapiro-Wilk test determines the normal or not distributed data distribution. 

It is used for limited use, i.e., samples that are less than 50 samples, to produce 

accurate and accurate results. (Mohd Razali & Bee Wah, 2011). After the 

normality test is carried out, the decision to perform a parametric test is a paired 

t-test to determine if there is no difference between the value of the pretest and 

posttest using the type of study one group pretest-posttest design. The decision-

making when the value (sig.) < 0,05, then H0 is rejected, or H1 has accepted 

means that there is a difference in the skills of the scientific process of the student 

after applying the science integrated student webbed based worksheets instead 

when the values (sig) ≥ 0,05, then the H0 has been accepted, or the H1 has been 

refused means there are no differences in the skill of the science process the 

student has applied the integrated science webbed based. 

t = 
𝑀𝑑

√
∑ 𝑥2

𝑁 (𝑁−1)

 

(Arikunto, 2010) 

 

Notes: 

∑ 𝑥
2

𝑑 = 𝑆𝑢𝑚 𝑜𝑓 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛𝑠 

Xd          = each deviation (d-Md) 

Md      = The mean of the difference between the pretest and posttest 

N            = The number of subjects in the sample 

d.b          = Determined with N -1 

c. After that, an N-Gain analysis was performed to calculate the improvement of 

the learning process skills of the students. 

<g> = 
% (𝑠𝑓)−% (𝑠𝑖)

% (𝑠𝑚𝑎𝑘𝑠)−%(𝑠𝑖)
 

(Hake, 1999) 
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Keterangan : 

g    = score normalized gain  

sf   = score finale (posttest) 

si   = skor initian (pretest) 

smaks  = possible score 

 
Table 2. Normalized N-Gain Value Category 

Normalized N-

Gain Value 

Category 

Notes 

g<30 Low 

0,30≤g<0,70 Middle 

g≥0,70 High 

         (Hake, 1999) 

3. Analysis of the students' response to the application of the science integrated webbed  

based worksheet on the theme of human skin health is categorized according to the 

percentage. By calculating the percentage of questions that are categorized based on 

the response of the student. If a percentage result is obtained that the respondent has 

respond with positive or yes <61%, then the result indicates that all respondents 

agreed with the statement attached to the elevator. The scale used in this 

questionnaire sheet is “yes/no” which is attached to the following table. 

Table 3. Rating Guttman Score 

Answer Score 

Yes 1 

No 0 

 
Table 4. Guttman Scale Assessment 

Average Percentage Notes 

0-20% Worse 

21-40% Bad 

41-60% Enough 

61-80% Good 

81-100% Very good 

(Riduwan, 2010) 
 

RESULTS AND DISCUSSION 

Result 

Interpretation of the observed modus results according to the established category. 

At the preliminary activity in a meeting I, the modus obtained a score 3 with good 

category and experienced an improvement in meeting II to 4 with excellent category. At 
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the core activity in session I, the modus also earned a rating of 3 with good standards and 

experienced an improvement at meeting II to 4 with excellent category. At the closing 

activity in both meetings, the modus value remains the same as 3 with suitable category. 

Overall, the teaching activity which was calculated using modus, earned score 3 with 

good category for all activities.  

Table 5. Teaching Activity Data 

 

After knowing the implementation of learning, they continued the calculation to 

see the improvement of the skills of the scientific process by performing normality tests 

and tests. After performing normality tests and parametric tests, a measure of the progress 

of the skills of the overall scientific process is carried out using normalized N-Gain 

analysis. Results of data improvement skills process science participants are shown in 

several categories as follows. 

 

Observed Aspects 

Modus 

Meeting 

 I 

Meeting 

 II 

 

 
Preliminary 

activities 

Regards 4 4 

Preparation 3 4 

Appreciation 3 4 

Motivation 3 4 

Objective 3 3 

Preliminary Activity Modus 3 4 

 
 
 

 
 

Core activities 

Split groups 4 4 

Sharing LKPD 4 4 

reading phenomena 3 4 

Knowledge of problem formulation, 

hypotheses and variables 

3 4 

Agree on the formulation of the 
problem 

3 4 

Developing hypotheses 3 3 

Define variables 3 4 

Guiding research 3 3 

Carry out investigation 3 4 

Collaborate and discuss 4 4 

Analyze data 3 4 

Draw conclusions 3 3 

Core Activity Modus 3 4 

 
Closing Activities 

Summing up together 3 3 

Reflection 3 3 

End learning 3 4 

Closing Activity Modus 3 3 

Overall Modus  3 

Category Good 
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Figure 1. Percentage of n-Gain Score Meeting I KPS in 

Three categories 

Based on the above data, it can be known that 15 Students with scientific process 

skills in the high category have a percentage of 57,69 or ranging from 58%. The rest are 

in the middle category, and there are no Students who have the skill in the science Process 

in the low class. The achievement of each aspect of the student’s science process skills 

can be seen through data of pre-test and post-test values. This data is obtained by 

calculating the percentage of scores achieved by the learners by categorizing accuracy on 

each aspect of the skills of the scientific process. The results of this calculation provide 

an overview of the extent to which students of classes VIII-D achieved pre- and post-test 

values in science process skills. The results of this calculation are presented in Figure 2, 

which displays the analysis results on each aspect of the student’s scientific process skills 

.  

Figure 2. Data Achievement Each Aspect of Learning Skills Process Science 

Participants 

For all aspects, a higher post-test average percentage value than a pretest indicates 

a significant improvement in the learners’ science process skills. As shown by the data 

presented in Figure 2. Approximately 96% of students were able to formulate problems 
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and 70% were capable of controlling variables on aspects formulating problems. 

Data on the results of student responses were obtained from filling out the 

response questionnaires carried out by students. The recapitulation of student response 

questionnaire results can be seen in Figure 3 below. 

 

Figure 3. Collected Responses Data 

Based on the summary of the results of the student response questionnaire shown 

in Figure 3, it can be concluded that the students gave a positive response. There is a 

tendency for the highest percentage in the responses of students to their impressions of 

student worksheet and the use of student worksheet to help them with science process 

skill aspects.  

DISCUSSIONS 

The teaching activity data depicted in Table 1 is going well. This is supported by 

similar research related to the application of integrated science webbed based worksheets, 

which get an implementation score in the same category (Dewi, 2017; Kusrini, 2019; Sari, 

2017). Research conducted by Dewi (2017) regarding webbed based worksheets obtained 

an implementation score in the good category, and there was a positive increase at each 

meeting. In increasing the implementation of learning for each activity, the results were 

found to be not optimal, namely in the preliminary activities and closing activities at 

meeting I. The implementation of learning, which received a good category, was shown 

in research conducted by Kusrini (2019). In its implementation, it has not run optimally 
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in the very good category due to: 1.) the characteristics of the students; and 2.) inadequate 

school facilities and infrastructure. 

In connection with the research that has been done, in the first meeting learning 

activities, there are obstacles related to the characteristics of students. In the preliminary 

activities, when the researcher directed students to ask questions, there were some 

students who asked questions, and there were some students who still felt shy to ask 

questions. In the core activities during outdoor investigations, students became less 

conducive for a moment. According to research by Purnamasari (2020), in the same 

situation related to outdoor investigations, it can be less conducive because students carry 

out investigations independently. Previously, the results of pre-research by a science 

teacher at 39 JHS Surabaya said that students had not received information regarding their 

science process skills and proper investigation procedures, especially regarding outdoor 

investigations. In acquiring student skills, the teacher's role is only to guide learning so 

that students are able to find their own meaning. The implementation of learning will 

increase if students are in the ZPD (Zone of Proximal Development), which can assist in 

carrying out investigations with the assistance of the teacher (Dewi, 2017). By connecting 

learning with everyday life, researchers continue to encourage students to ask questions 

and maintain discipline in the classroom. This action is in line with the classroom 

management skills that must be owned by a teacher to overcome problems that arise. The 

goal is to create and maintain a classroom atmosphere that supports the smooth running 

of learning programs effectively (Mahmudah, 2018). At the second meeting, there was an 

increase in the implementation of learning because all the obstacles that had occurred at 

the first meeting were able to be overcome. In learning activities, students are actively 

involved in the process of constructing their understanding through the application of a 

webbed based worksheets on the theme of human skin health. The use of student 

worksheets is very important in helping students understand the material and carry out 

experimental practices, both inside and outside the classroom as well as at home. The use 

of student worksheets in learning allows students to increase their understanding of 

learning material independently (Ariani & Meutiawati, 2020; Prianoto & Gulo, 2017). 

Through the webbed based worksheets, students learn in the form of teaching and learning 

activities that unify conceptually, both within and between fields of study (Fogarty, 1991). 

The results showed that the implementation of the webbed based worksheets in learning 
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had gone well and was able to support the improvement of students' science process skills. 

Based on the results of the increase, there were no students who were in the low 

category, thus indicating that after implementing the webbed based worksheets, they were 

able to provide a good improvement. There is the same previous research by (Novianti & 

Fitriani, 2016; Yusuf & Wulan, 2016) that the good improvement results are due to the 

existence of student worksheets as a guide to learning science, which is very important to 

achieving expertise in the use of scientific procedures effectively. meaningful way to 

solve problems and apply scientific understanding in their daily lives. According to (Lang 

& Olson, 2000; Robertson et al., 2010; Sun & Looi, 2013), learning activities by 

developing learning resources that are analyzed contextually to produce integrated 

teaching materials using community-based integrated learning resources can develop 

high curiosity, critical thinking activities, and attitudes of students' responsibility in 

learning science.  

Problem formulation skills have experienced an increase in N-Gain, indicating 

that students are able to ask questions related to what, why, know, or hypothetical 

backgrounds when carrying out learning activities. In Piaget's theory, it is known that JHS 

students are generally in a transition phase from concrete operations to formal operations 

(> 11 years), which means they are able to think logically when formulating problems. 

The skills of formulating problems, formulating hypotheses, and controlling variables are 

interrelated activities. However, in this study, it appears that the skill to control the 

variable experienced the lowest increase. The skill of controlling the variable gets a 

modusrate increase in N-Gain; this is in line with the results of pre-research by science 

teachers at 39 JHS Surabaya, which show that students have not obtained sufficient 

information about science process skills and proper investigation procedures. This is 

caused by students' difficulties in distinguishing the three types of variables, namely 

dependent variables, control variables, and response variables. This finding is also in line 

with previous research that showed an increase in the skill of controlling variables in the 

modusrate category (Fita & Sudibyo, 2018; Purnamasari, 2020; Zamrodah, 2016). 

Science process skills in formulating problems and controlling variables are 

interrelated and integrated. This statement is also reinforced by Özgelen (2012) that 

integrated science process skills require higher knowledge. Students have just been 

introduced to the concept of formulating problems and controlling variables, which is 
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new knowledge for them. Previously, they had not obtained sufficient information about 

proper investigative procedures. Therefore, it is important to continue to train them in 

each learning session so that they can master these skills gradually and consistently. This 

is in accordance with the opinion of Bulent (2015) that science process skills in class will 

increase along with the frequency of using science process skills in learning. 

The results of the analysis of student responses to the implementation of learning 

activities using webbed based worksheets on the theme of human skin health can be found 

in Figure 2. The majority of student responses showed positive responses, with a 

percentage of 95%. There are questions that get the lowest percentage, namely on 

understanding science process skills. This is in line with the results of an interview with 

a science teacher at 39 JHS Surabaya, who said that previously students had not been 

taught proper science process skills and research procedures, so this was their first 

experience. Even so, students get good improvement results after using webbed based 

worksheets. 

According to Alfalobi (2010), problem solving in student process skills includes 

knowledge and skills; therefore, increasing science process skills with webbed integration 

has a positive impact on student learning outcomes. This finding is in line with student 

process skills as a whole, which is in the high category, and the improvement in every 

aspect without anything being in the low category. The application of webbed based 

worksheets in combination with the guided inquiry modusl allows students to find 

solutions to problems independently. This approach is consistent with Bruner's theory, 

which states that discovery-based learning involves students actively solving problems. 

Students with high science process skills tend to be more proficient in conducting 

investigations. A good ability to conduct investigations facilitates understanding of 

material and has an impact on cognitive achievement. The results of previous research 

also indicate that student process skills can affect cognitive learning outcomes, according 

to several studies by experts in the field. (Aktamis & Ömer, 2008; Brickman et al., 2008; 

Deta et al., 2013; Wahyudi & Supardi, 2013).  

In addition, in terms of implementing learning activities, the teacher succeeded in 

carrying out learning using the webbed based worksheets properly so as to get a positive 

response from students. The positive responses obtained are in accordance with the 

function of student worksheets as study guides, making it easier for students and teachers 
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to carry out teaching and learning activities. Learning using student worksheets has 

proven effective in improving student learning outcomes, knowledge, attitudes, and skills 

(Ariani & Meutiawati, 2020; Rahayuningsih, 2018) 

CONCLUSIONS 

1. The implementation of teaching activity in improving students' science process 

skills obtained a modus value of 3 with good category. These results are supported 

by the results of observations obtained from the assessment of three observers, 

namely one science teacher at 39 junior high school in Surabaya and 2 Science 

Education students in last semester class of 2019, for two face-to-face meetings. 

2. The increase in students' science process skills was calculated using n-Gain analysis 

as a whole indicated by the acquisition of a percentage of 57.69 or around 58% in 

the high improvement category and the rest in the medium category. The overall n-

Gain average is in high category. The increase in science process skills for each 

aspect obtained the highest n-Gain value, namely formulating problems with high 

improvement category and  for aspects identifying variables with modusrate 

improvement category. In addition, with the results of the paired t test, because 

0.000 is less than <0.05, it can be concluded that the students' science process skills 

has increased significantly. 

3. The results of the acquisition of student responses to learning show the acquisition 

of an average percentage of 95% in the very good category. 

Based on the research that has been done regarding the application of webbed 

based worksheets to improve students' science process skills, the following is a 

suggestion from researchers to be reviewed in further research, namely choosing the 

right time allocation because learning takes a long time so that students are able to 

understand skill aspects precise scientific process. 
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