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Abstract: In the 21st century, students need to have scientific literacy 
abilities and collaborative skills in order to be able to compete in this era. 
This study aims to knowing the validity, the practicality and to determine 
the effectiveness of IBSC (Investigation Based Science Collaborative) based 
student worksheet used as teaching materials on human respiratory system 
to improve student’s science literacy skills and collaboration skills. This 
development research was conducted using the ADDIE model and the data 
analysis used was the Manova test. The results of the study are the student 
worksheet is declared valid for use in the process of learning activities with 
an average validation score in the good category. Its also received a score in 
the very good category in terms of readability and practicality. The Manova 
test results showed a Sig. 0.000 with N-Gain values are 60.57 and 62,58 in 
fairly effective catefory which means there is a significant difference in the 
science literacy skills and collaboration skills of students who using and not 
using IBSC (Investigation Based Science Collaborative) based student 
worksheet.  
 
Keywords: Collaborative Skills; Investigation Based Science Collaborative; 
Science literacy 

  

Introduction  
 

The 21st century, the century starting from 2001 to 
2100, is known as the era of globalization which uses the 
internet as a medium for spreading news or information. 
The use of the internet in this era of globalization is also 
increasingly widespread in various fields, one of which 
is the field of education. Kristiyanti (2010) argues that a 
person can access various references, both in the form of 
research results, as well as articles from studies in 
various fields. One also no longer has to physically go to 
the library but only needs to sit in front of the computer 
and connect it to the internet. The information available 
and accessible through the internet is also not only 

available or happening in one country, but also in all 
corners of the world. 

Pena Belajar Kemendikbud explain that in the 21st 
century learning has changed from learning by 
verbalism to applying skills. The principle of learning in 
the 21st century has been focused on the student, so 
learning resources are no longer teacher-oriented and 
more towards scientific approaches and learning that’s 
initially content-based into competence-based learning. 
(Zubaidah, 2016). However, it cannot be denied that the 
role of the teacher remains necessary in learning. But, the 
involvement of the teacher's role must be limited. 
Student worksheet is a sheet that contains the tasks that 
must be done by the students and is one of the means to 
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help and facilitate learning activities so that it will form 
an effective interaction between students and teacher. 
Besides, it can improve the activity of students in 
improving learning outcomes. Student worksheet can be 
a learning resource for students who can provide 
experience and skills in the learning process, as well as 
to build the attitude or character of the students (Kaleka 
& Nur, 2018). It can be a guidelines for training 
development of cognitive aspects also the development 
of all aspects of learning in the form of experiments or 
demonstration guideline (Pratita et al., 2018). 

Based on this explanation, it is known that in the era 
of globalization where learning is more student-
centered, teaching materials are needed that can help 
them to be able to understand the lessons more deeply, 
not just the concept. Especially in biology subjects where 
biology is a lesson that is considered complicated and 
can only be learned through memorization. Students 
only memorize facts, principles, and theories that are 
taught by the teacher without trying to find out, develop, 
or apply the concepts they have thought. Meanwhile, 
science learning is very important because science is a 
means of clear and logical thinking, a means to solve 
problems of everyday life, to develop creativity and to 
raise awareness of cultural developments (Hartono et 
al., 2022). Thats why, learning science sometimes feels 
weighty and dull, which prevents students from 
understanding what they are learning in the end. 
Students' souls have not been truly touched by the 
knowledge and application of scientific literacy abilities 
that rely solely on textbooks or texts. The lecture 
approach is off goal, making students into passive 
recipients of information (Prasetyo et al., 2021). 

This is where the role of student worksheet comes. 
The activities in student worksheet can be modified as 
needed precisely by applying cases in everyday life that 
students often encounter or read through the internet 
into learning, especially biology. In addition, by 
providing the application of cases into learning, students 
can also relate them to existing concepts and add 
information to support the truth of the case through 
factual information that can be obtained on the internet 
such as the results of research journals. That way, 
starting from working on student worksheets, students' 
abilities and characters are also developing. 

However, based on the results of researcher 
observations and interviews with several students at 
SMA Negeri 4 Berau, especially in class XI, some 
problems in learning are that the teacher tries to 
maximize students on theoretical explanations so that 
practical learning cannot be optimal. In addition, the 
lack of student interest in working on students 
worksheet despite the long collection deadline is 
because the tasks given on students worksheet refer 

more to individual tasks than group tasks so that 
students have difficulty answering some questions that 
they do not understand. Students' sense of responsibility 
has also decreased because the assignments given are 
personal assignments so that students more often stall 
the collection time. Post-pandemic group activities are 
also still limited where students only do one group 
learning in the odd semester.  

Another problem is also found in the questions 
giving by the teachers which still ranges from C2 to C3 
and sometimes C4 so that it does not require students to 
investigate even though the students' abilities that 
teachers need to emphasize are C4, C5, and C6. In 
addition, the lack of application of everyday events in 
students worksheet also makes students not familiar 
with questions above C4. In fact, linking the concepts 
that have been obtained with cases in everyday life can 
encourage students to think broadly and deeply about 
the material being taught, knowledge will also be easier 
to distribute to students compared to memorizing. A 
deeper understanding of concepts will enable students 
to implement the knowledge they have which is useful 
for finding solutions to new problems in other situations 
(Amin et al., 2018). Therefore, researchers want to 
develop this research so that it can provide motivation 
and alternatives for teachers in making student 
worksheets more advanced. 

Student worksheet which contains the steps 
oflearning model its orientation can improve students' 
abilities in analyzing, problem-solving, and scientific 
work (Yulkifli et al., 2019). Furthermore, Nuha et al. 
(2023) explained that science process skills can be 
improved by applying science learning based on 
learning activities guided by worksheets. One of the 
learning models that can be applied in making this 
student worksheet is Investigation Based Scientific 
Collaborative (IBSC). IBSC is collaborative learning that 
aims to train students' communication and collaboration 
skills through positive dependence among students by 
fostering empathy from high-ability students to low-
ability students (Suharti et al., 2019). In collaborative 
learning, participants have a responsible role and are 
more comfortable to generate ideas, share knowledge, 
and solve problems together with their group members, 
supporting and relying on each other in the learning 
process to gain new knowledge. And develop a deeper 
understanding of the subject matter (Lu & Smiles, 2022). 

The IBSC learning model consists of five syntaxes, 
namely (i) motivation and problem orientation, (ii) 
collaborative investigation sharing task, (iii) 
present/presentation, (iv) collaborative investigation 
jumping task, and (v) evaluation. This model is designed 
to maximize the role of the teacher as a mediator and 
facilitator in both phases to facilitate positive 
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dependence that will encourage communication and 
cooperation between students, so as to train students' 
communication and collaboration skills in learning 
(Suharti et al., 2019). In the IBSC model, students are 
asked to solve a main problem in collaboration by 
solving sub-problems first according to their expertise. 
Thus, communication will occur between group 
members (Fakhrudin & Suharti, 2021). 

Student worksheet based on IBSC are also expected 
to help students in meeting their needs to be able to 
improve 21st century skills. The US-based Apollo 
Education Group identified ten skills needed by 
students to work in the 21st century, namely critical 
thinking skills, communication, leadership, 
collaboration, adaptability, productivity and 
accountability, innovation, global citizenship, 
entrepreneurship skills and spirit, and the ability to 
access, analyze, and synthesize information (Zubaidah, 
2016). From this, it is known that knowledge alone is not 
enough for students to compete in the 21st century but 
other skills both applicative to social skills are also 
needed such as science literacy and collaborative skills. 

Through the syntax of the IBSC model, the 
development of student worksheets based on the IBSC 
model is expected to improve collaboration skills 
through jumping task and sharing task, while scientific 
literacy skills, including the ability to access, analyze and 
synthesize information, can be improved through 
investigation syntax in IBSC model. The implementation 
of activities in the student worksheet is also adjusted to 
scientific literacy indicators to maximize the increase in 
both competencies. 

Broadly speaking, scientific literacy is the ability to 
understand how science is practiced, how scientific 
knowledge is obtained, and how science is distinguished 
from other types of knowledge (Boury et al., 2021). 
Meanwhile, PISA defines it as the ability to use scientific 
knowledge, identify questions, and draw conclusions 
based on evidence, in order to understand and make 
decisions regarding nature and changes made to nature 
through human activities (Yuliati, 2017). Science literacy 
is simply defined as the ability to understand science 
and its applications (Rahmania et al., 2015). 

Changes in aspects of life affect decision-making 
processes at the individual and societal levels. The 
ability to identify, address and solve science and 
technology problems is part of science literacy. For the 
development of science and science literacy, science 
education is essential. Because it is the key to positive 
social change, developing positive attitudes towards the 
environment, and engaging individuals in efforts 
towards sustainable development (Klemencic et al., 
2023). The Program for International Student 
Assessment (PISA) is a study to evaluate the education 

system followed by more than 70 countries around the 
world held by the OECD every 3 years. The results of the 
PISA study in 2022 released by the OECD showed that 
the average ability of Indonesian students in science 
reached 383 with the OECD global average score of 485. 
From these results, it can be seen that students' science 
scores are still low from the OECD average score and 
decreased from the 2018 score of 389. Whereas science 
literacy is one of the competencies needed in the 21st 
century. 

Science literacy is something that is still unfamiliar 
to both teachers and students of SMAN 4 Berau, the 
research location. Thus, the application of science 
literacy in learning is still less visible. Science literacy is 
a person's ability to understand science concepts and 
their applications, which includes using this knowledge 
to identify questions and draw conclusions based on 
existing evidence and data. This can be considered easy 
for students who have a high level of understanding 
while for students who have a low level of 
understanding, activities such as identifying questions 
or concluding evidence can be considered something 
difficult. For this reason, collaboration skills are needed 
to enable students to share, exchange ideas and provide 
information and understanding to each other so that this 
ability can be achieved. In addition, in an era where 
information is widely spread whether it is based on facts 
or not, one needs the ability to distinguish and 
understand the truth of information so as not to believe 
in false information. 

One of the elements in science literacy is cognitive 
ability where the school learning context is directed to 
focus on the skills and strategies needed to read science 
texts (Croce & Firestone, 2020), so that it does not only 
emphasize memorization of knowledge but it also 
oriented towards the process and achievement of 
scientific attitudes (Yuliati, 2017). Science literacy 
focuses on the development of learning skills, 
investigation, and transfer of expertise so that the 
younger generation is able to use the knowledge and 
skills acquired in daily and professional activities (Virtic, 
2022). 

In science teaching and learning, teachers usually 
engage students in hands-on experiences as well as text-
based literacy practices that focus on concepts, especially 
those that include reading, writing and discussion. 
During the science inquiry process, science becomes a 
place for students to use literacy as an inquiry tool, and 
to hone their skills in reading and writing such as 
seminars, journals or research reports (Tai et al., 2020). 

Gormally et al. (2012) describes there are ten 
indicators of science literacy. The first indicator is 
understanding inquiry methods that lead to scientific 
knowledge. Second indicator is identification of valid 
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scientific arguments. The third one is evaluating the 
validity of sources. The fourth indicator is evaluating the 
use and misuse of scientific information. The fifth one is 
understanding research design elements and their effect 
on scientific findings or conclusions. Then, the sixth is 
organization, analysis and interpretation of quantitative 
data and scientific information. The seventh indicator is 
creating graphical data. The eight indicator is reading 
and interpreting graphical data representations. The 
ninth indicator is solving problems using quantitative 
skills including probability and statistics. Next, the tenth 
is understanding and interpreting basic statistics and the 
last indicator is justifying inferences, predictions and 
conclusions based on quantitative data. 

Research from Lutfiah et al. (2021) regarding the 
application of the IBSC model to students' thinking skills 
concluded that there was an increase from pre-test to 
post-test results when using this IBSC model. These 
results are also in line with Fakhrudin & Suharti (2021) 
research which revealed that the value of students' 
critical thinking skills increased after using this learning 
model. From these studies, researchers also want to test 
the same model but with different cognitive abilities, 
namely science literacy. 

In addition to science literacy skills, Suharti et al. 
(2019) revealed that the IBSC learning model is intended 
to improve collaboration skills, which is one of the 
important skills in the 21st century. Collaboration skills 
are one of the skills that propose the effectiveness and 
fairness of working in groups to solve problems in 
completing collective tasks so as to achieve common 
goals and create social ties (Ekeh, 2023; Fajariningtyas et 
al., 2021). In this situation, there is a division of authority 
and acceptance of responsibility among the group (Laal, 
2012). In addition, there is also an exchange of thoughts 
and feelings between students who are on the same level 
as each other (Lelasari et al., 2017), as well as increasing 
activeness and communicative skills in cooperation and 
compromise (Junita & W, 2020). 

In collaborative learning, a teacher serves as a guide 
or moderator for students and assists them during 
collaborative learning activities. If the given task is not 
relevant, the teacher is responsible for changing the task 
based on the purpose of the task (Azar et al., 2021). In 
addition, during the collaborative learning process, the 
teacher can be an assistance provider to accelerate the 
learning process by offering timely assistance, feedback, 
and guidance, monitoring team progress as well as 
resolving relationship conflicts when team members 
cannot resolve conflicts within the team (Brannen et al., 
2021).  

The collaborative investigation stage of sharing 
tasks contained in the syntax aims to help low-ability 
students get a better learning leap and make it easier for 

them who have difficulty completing the task. This is 
because sometimes students will find it easier to 
understand when their friends explain material that they 
do not understand. Meanwhile, for students who 
explain, they will have a stronger and longer memory on 
the topic (Asari, 2017). Meanwhile, jumping task 
collaborative investigation is part of Lesson Study for 
Learning Community (LSLC), where students are 
required to think critically, creatively and differently in 
solving this high-level task (Hobri et al., 2021). From this, 
students will be given the right to collaborate and be 
responsible for group tasks. In addition, there will be a 
change in the role of students, especially those who 
consider teachers and textbooks as the only source of 
learning (Chang-Tik et al., 2022). 

The difference between collaborative and 
cooperative problem solving is that while cooperation is 
achieved from the division of labor among members, as 
an activity where everyone is responsible for part of the 
problem solving, collaboration is a coordinated and 
synchronized activity that is the result of an ongoing 
effort to build and maintain a shared conception of a 
problem (Baker, 2015). 

In a discussion that allows for heterogeneous 
grouping, collaboration can also balance the discussion 
as male and female learners have significantly different 
interactions during collaborative learning. Female 
students engage in more verbal interactions and are 
better at communicating with peers to share opinions, 
and prefer to listen and integrate the opinions of their 
groupmates. Meanwhile, male students preferred non-
verbal interactions to verbal interactions, and, in 
particular, more irrelevant behaviours appeared during 
their collaboration such as fidgeting, joking, and singing, 
which are often forms of spontaneous and unconscious 
communication (Feng et al., 2023). 

The pandemic situation that has just ended makes 
the human respiratory system the most suitable learning 
material to be tested in addition to the immune system. 
From this material, students can develop their skills, 
especially science literacy abilities by utilizing the 
problems that exist during the pandemic and after the 
pandemic by analyzing the problem and combining it in 
a scientific report.  In addition, the respiratory system is 
one of the materials that is closest to everyday life, for 
example, the higher percentage of people who smoke 
which can lead to high sufferers of diseases related to the 
respiratory system. The ease of finding respiratory 
system problems in life is one of the reasons why the 
application of IBSC based student worksheet is used in 
this material. Especially the main goal is to improve 
students' science literacy and collaboration skills. 
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Method  
 
Research Design 

The type of this research was research development 
model (R&D) developed by Dick and Carry, consisted of 
five stages; Analysis (A), Design (D), Development (D), 
Implementation (I) and, Evaluation (E) also known as 

ADDIE development method (Gustiani, 2019). These 
five stages were done systematically and evaluated on 
each stage to obtain optimal results. In addition, this 
model is used because it has a simple procedure and 
makes the work to build products easier (Agustian & 
Setiawan, 2024). 

 

 
Figure 1. The model of ADDIE stage by Branch  

 
This study used a pretest-posttest control group 

design which is type of research that provides a pretest 
before being given treatment, the results of the treatment 
will be known in a more careful way. This can be known 
by knowing a comparison through the condition before 
being treated with the condition after being treated 
(Putri & Wulandari, 2022). This study used one class as 
a limited trial and two classes in field trials, namely the 
control class and the experimental class. 

 
Subject and Location 

This research was conducted at SMAN 4 Berau 
which is located at Bukit Berbunga Street KM 1, 
Sambaliung, East Kalimantan. The population in this 
study were students of class XI and class XII. 23 students 
of class XII who became respondents in the limited trial 
and 60 students of class XI, each class consisting of 30 
students became respondents in field trial. Research 
sampling using simple random sampling or random 
sampling regardless of the existing strata or without 
consideration. In this study, the control class used 
student worksheet provided by the teacher and adapted 
to the inquiry learning model while the experimental 
class used IBSC-based student worksheet 

 

Instrument 
The data collection instruments used in research on 

the development of IBSC based student worksheet are 
validation sheets for experts, teachers and students who 
have studied respiratory system material, which each 
validation sheet has its own assessment aspects. 
Meanwhile the instruments used in this research are 
literacy test sheets, collaboration skills questionnaires 
and observation sheets. 
 
Development Design 

In this research, the procedure for developing IBSC 
based student worksheet consists of the five stage. The 
first one is analysis. In this stage the researcher finds out 
the problems that occur in biology learning at school and 
analyzes the information in order to get solutions to 
existing problems so as to improve the learning 
outcomes of students. Curriculum analysis also needs to 
be done to identify the depth and breadth of 
competencies that must be developed. The second is 
design stage, which consists of 2 activities, namely the 
preparation of the material framework design that 
needed in developing learning media and preparation of 
instrument that will be used to assess the student 
worksheet to be developed. The third is development 
stage consisted of 3 activities, namely developing IBSC 
based student worksheet, developing system respiratory 
handbook, and developing research instruments. The 
fourth is implementation stage consisted of limited trials 
and field trials. And the last one is the evaluation stage 
which looks the results of the validity and the 

practicality of student worksheet and the effectiveness 
of student worksheet on students' literacy science and 
collaboration skills. The data analysis technique used in 
this research aims to assess the quality of the developed 
student worksheet, includes: 
Descriptive Analysis 
Qualitaive Data Analysis 

This techniques used to analyze of qualitative data 
namely in the form of assessing the validity and 
practicality of IBSC based student worksheet by experts,  
biology teachers, and students' responses to it. 
 
Quantitative Data Analysis 

Besides being assessed descriptively, the validity 
and practicality of the IBSC based student worksheet, as 
well as the research instruments were also assessed 
quantitatively, where the results obtained will be 
converted into product quality categories according to 
the assessment guidelines such as the following table: 
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Table 1. Determination of Product Criteria Intervals 
(Widyoko, 2011) 

Score range Grade Criteria 

X > (X̄l + 1.8Sbi) A Very good 
(X̄l + 0.6Sbi) < X ≤ (X̄l + 1.8Sbi) B Good 
(X̄l - 0.6Sbi) < X ≤ (X̄l + 0.6Sbi) C Sufficient 
(X̄l - 1.8Sbi) < X < (X̄l – 0.6Sbi) D Insufficient 
X ≤ (X̄l – 1.8Sbi) E Very 

insufficient 

Information: 
X = Empirical score 
𝑋𝑙 = ideal mean (1/2(maximum score + minimum score)) 
𝑆𝑏𝑖 = ideal standard deviation (1/6(maximum score – 
minimum score)) 

               
IBSC based student worksheet as well as test instrument, 
declared valid or practical if they meet the minimum 
category of "Good". 
 
Test Instrument 

Analysis data on students' literacy science and 
collaborative skills tests were collected in the form of 
pretest and posttest results. Before testing the 
hypothesis, a prerequisite test is carried out first. This 
prerequisite test includes multivariate normality tests, 
and multivariate homogeneity tests. The multivariate 
normality test used the Mahalanobis distance, the 
multivariate homogeneity test used box's M test and the 
multivariate hypothesis test used the Manova test. In 
addition, to determine the more significant increase in 
knowledge between the control class and the 
experimental class on both variables, the n-gain test was 

used. 
 

Result and Discussion 
 
The result of the analysis (A) stage through 

interviews with science teachers in junior high schools 
shows that teachers focused on conveying concepts 
while for practice problems, teachers usually give take-
home assignments to students. Questions on 
assignments also still focus on the C1-C3 in the cognitive 
domain and sometimes C4, while C5 and C6 type 
questions have never been used. In addition, based on 
the observation of questions from the pandemic period, 
the questions are more oriented towards theoretical 
knowledge questions while the application in everyday 
life is still lacking, as well as questions related to 
scientific skills.  

Both during the pandemic and post-pandemic, the 
tasks done by students also dwell more on individual 
tasks so that the opportunity to see student cooperation 
in solving a problem is reduced. Group learning carried 
out by students during the post-pandemic period was 
only carried out on reproductive system material so that 

the exchange of opinions between students was still rare. 
Even though based on interviews, students prefer to do 
group learning According to the Biology teacher, 
another material that needs to do group learning is the 
human respiratory system because in addition to being 
one of the systems closest to humans, the human 
respiratory system is also the most related to everyday 
life. But because of the time that doesn’t match, group 
learning of this material has not been done. Therefore, 
the author intends to develop student worksheet for this 
material which is adapted to the curriculum used by the 
school, namely the 2013 curriculum, especially for class 
XI and class XII students. 

Furthermore, the Design (D) and Develop (D) stages 
are carried out based on the results of the initial stage. 
These stages obtain designs and products of learning 
tools for human respiratory system material including 
handout, IBSC based student worksheet, literacy science 
test, questionnaire of collaboration skills. 

 Handouts are used for control classes and 
experimental classes as additional supplements that 
need to be read and understood by students before 
learning respiratory system material in groups. This 
handout was created using Microsoft Word and Canva 
by determining the contents of the book with combining 
several book references such as printed books that are 
often used by students, digital books that are often used 
by teachers and several other references. Respiratory 
system handout containing 18 pages in pdf format 
which can be downloaded via link or scanned via qr 
code. The structure of the handout includes 
introduction, body and conclusion. 

The introduction of this handout contains cover, 
preface, basic competencies, indicators and learning 
objectives. The cover and background of this handout 
were designed using the Canva application with a cover 
consisting of the title, class and name of the compiler of 
the handout. The content section contains a concept map 
and learning materials that include definiton, 
respiratory organs, respiratory mechanisms, respiratory 
frequency and abnormalities in the respiratory system. 
Meanwhile, in the closing section consists of a 
bibliography containing a list of references or sources 
used for the preparation of human respiratory system 
handouts.  The screenshot of handout can be seen in 
Figure 2.  
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Figure 2. The screenshot of respiratory system handout in 

Indonesian language 
 
The characteristics of the developed student 

worksheet are based on the IBSC learning model 
developed by (Suharti et al., 2019). Investigation Based 
Scientific Collaboration (IBSC) is collaborative learning 
that aims to train students' communication and 
collaboration skills through positive dependence among 
students by fostering empathy from high ability 
students to low ability students (Suharti et al., 2019). 

Gormally et al. (2012) nine indicators are used in 
making student worksheet questions. One of them is 
being able to distinguish valid sources. SMAN 4 Berau 
is one of the schools in Berau Regency, where students 
are allowed to use smartphones during biology learning 
activities which previously had to have permission from 
the school curriculum first. For this reason, the indicator 
is included so that when working on student worksheet 
in the future, students can have more learning resources, 
especially in this globalization era and can sort out the 
sources used. Basically, the development of student 
worksheet is expected to be able to develop the ability of 
science literacy and collaboration skills of students such 
as using the type of questions that linked learning 
activity with the scientific approach and are done in 
groups. 

IBSC based student worksheet is made using 
Microsoft word because the purpose of this research is 

to introduce science literacy questions, so that it is made 
simple like student worksheet made by teachers in 
general to keep the student’s focus remains on the given 
questions. The question made by referring to the science 
literacy indicators made by Gormally et al. (2012). After 
analyzing the questions from the indicators, the 

worksheet questions were made according to the 
number of indicators, namely 9 questions.  

 

 
Figure 3. The screenshot of IBSC based student 

worksheet in Indonesian language 
 
This worksheet consisted of title, basic 

competencies, learning objectives, work instructions and 
questions. Then to complete this worksheet, an 
assessment rubric is also made which consist of answer 
keys, points, indicators of giving points and how to 
calculate scores. The experimental student worksheet 
was made based on the control student worksheet made 
by the teacher by adjusting the theme or sub-material 
discussed and the science literacy indicators. The 
screenshot of IBSC based student worksheet can be seen 
in Fig 3. 

The questions on the science literacy test were made 
like IBSC based student worksheet by analyzing science 
literacy questions from Gormally et al. (2012) and then 
adjusted to science literacy indicators. The questions 
made amounted to 10 questions in the form of multiple 
choice accompanied by arguments so that each student 
who chose a particular answer had to provide reasons 
why the answer could be chosen. The selection of 
question with this type because Multiple-choice 
questions (MCQs) are one form of question that is easy 
to applied and can save time in its assessment. However, 
its weakness that students can make guesses to get the 
answer. One form of question that can minimize the 
existence of guesses answers by students is reasoned 
multiple choice questions or reasoning multiple choice 
questions (RMCQs). This form of question can train 
students to think critically, find problems and solutions 
accompanied by well-founded and logical reasons 
(Saputri et al., 2022). The assessment rubric for science 
literacy questions made also has different criteria and 
points for each question according to its difficulty. 

Furthermore, the collaboration skills questionnaire 
was made based on a modification of 10 aspects revealed 
by Laal (2012), namely roles in groups, self-advocacy, 
working with others, contributions, time management, 
compromising, respecting opinions, solving problems, 
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research techniques and synthesis. From this aspect, 
criteria are then created and given 1-4 points for each 
aspect. This collaboration questionnaire consists of a 
questionnaire title, instructions for filling in, learner 
identity, questionnaire, additional comments and 
signature. 

 
The Result of Expert Validation Test 

This process is a series of Develop (D) stage which 
is before being applied in the classroom, the product 
must be declared valid through validation experts. 
Validation serves to assess the validity of the developed 
student worksheet and instrument. This assessment 
includes aspects of question validity. This test used 
validity questionnaire. IBSC based student worksheet 
and science literacy test will be assessed using Likert 
scale with 4 alternative choices, namely 4 (very good), 3 
(good), 2 (not good), 1 (not good), and 2 (not good). 
Meanwhile, the collaborative skill questionnaire using a 
1-5 scale consisting of strongly agree, agree, netral, 
disagree, and strongly disagree. Data on the validity 
results of the expert's assessment can be seen in Table 2, 
Table 3 and Table 4. 
Table 2. The Expert’s Validation for IBSC based Student 
Worksheet 

Assessment aspect Rating 
results 

Eligibility 
category 

Student worksheet eligibility 12 Good 
Student worksheet accuracy 10 Good 
Didactic 15 Good 
Construction 31 Very good 
Technical 12 Very good 

 

Based on Table 2, the results of the assessment on 
the validity aspect of the student worksheet get a score 
of 12, the accuracy aspect of the student worksheet gets 
a score of 10, the didactic aspect gets a score of 15 with a 
good eligibility category. Meanwhile, the construction 
aspect scored 31 and the technical aspect scored 12 with 
a very good eligibility category.  

 
Table 3. The Expert’s Validation for Science Literacy 
Test 

Assessment aspect Rating results Eligibility category 

Content 13 Good 
Construction 16.20 Good 
Language 6 Good 

 
Based on the assessment results in Table 3, the 

assessment results on the content aspect, construction 
aspect and language aspect show a good category with 
an assessment score of 13, 16.2 and 6 respectively. From 
the expert lecturer's assessment, no comments or 
suggestions were given.  

 

Table 4. The Expert’s Validation for Collaborative Skills 
Questionnaire 

Assessment aspect Rating results Eligibility category 

Clarity 13 Very good 
Content accuracy 12 Good 
Content validity 3 Good 
No bias 3 Good 
Language 
accuracy 

11 Good 

 
Based on the assessment results in Table 3, the 

results of the assessment of the collaboration skills 
questionnaire, namely in the aspect of clarity getting the 
assessment results with a score of 13 and a very good 
category, meanwhile in the aspect of content accuracy, 
content validity, no bias and language accuracy the 
assessment show a good category with assessment score 
are 12, 3, 3, and 11 respectively.  

It is concluded that the validity assessment of the 
IBSC based student worksheet, science literacy test, and 
questionnaire of students' collaboration skills shows that 
the products are valid to use to measure students' skills 
without revision as assessed by expert lecturers and it is 
suitable for limited trial use. 
Implementation 

At the implementation stage, the product that has 
been developed and validated will be tested with 2 
process. The first one was carried out in limited trial 
class which is XII 3 SMAN 4 Berau that consist 23 
students and the second one was carried out in field tests 
in con in the control and experimental classes, namely 
class X1 and X2. 

 
Small Group Trial Results 

Small group trial or limited trial was conducted on 
23 students of XI 3 SMAN 4 Berau who had previously 
gone through the process of learning respiratory system 
material. students were asked to work on science literacy 
test and collaborative skills qustionaire and continued 
by filling out a questionnaire to find out how students 
responded about the product practicality. The results of 
the limited trial conducted at SMAN 4 Berau are as 
follows; 
 
Practicality of IBSC based Student Worksheet on 
Practitioners' Assessment and Student 

The assessment carried out by biology teachers in 
SMAN 4 Berau and student. The recapitulation of 
assessment on biology teachers and students at SMAN 4 
Berau and students can be seen in table 5 and 6. 
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Table 5. Teacher’s Pracicality Result for IBSC based 
Student Worksheet 

Assessment aspect Rating results Eligibility category 

Student worksheet 
eligibility 

10.50 Very good 

Student worksheet 
accuracy 

6.50 Good 

Didactic 24 Good 

Construction 26.50 Good 

Technical 9 Good 

 
Table 6. Students Pracicality Result for IBSC based 
Student Worksheet 

Assessment aspect Rating results Eligibility category 

Presentation 10.80 Very good 

Language 10.30 Very good 

Content validity 10.90 Very good 

Usability 18.30 Very good 

 
Based on Table 5, it is obtained that the assessment 

carried out by biology teachers for IBSC-based student 
worksheet, namely in the aspect of feasibility of the 
question, the assessment results are obtained with a 
score of 10.5 and a very good category, meanwhile the 
accuracy, the didactic, the construction and the technical 
aspect are obtained a score of 6.5, 24, 26.5 and 9 
respectively with a good category. From these results it 
can be concluded that the student worksheet according 
to the biology teacher is practical to use but with some 
improvements. 

Furthermore, based on Table 6, it is obtained that 
the assessment made by students for IBSC based student 
worksheet, namely in the presentation, the linguistic, the 
content validity and the usability aspect, the assessment 
results are obtained a score of 10.8, 10.3, 10.9 and 18.3 
respectively with a very good category. From these 
results it can be concluded that the student worksheet 
according to students is practical to use. 
Most students also wrote in the questionnaire comment 
column that the IBSC-based student worksheet has 
interesting questions because it is the first time students 
have worked on questions of that type. In addition, 
because the problem is relatively difficult, the possibility 
of discussion is also higher. In line with Sucipto et al. 
(2024) who explain that complex problems provide 
opportunities for learners to go different ways, look for 
alternative solutions, and realize their potential to 
produce different solutions. They interact and 
collaborate with each other to determine problems to be 

solved and distribute their respective tasks, discuss, and 
present the results in class discussions responsibly. In 
group work, team members ask each other questions to 
better understand the problem in depth and each group 
member gives other members the opportunity to convey 
their ideas. 
 

Practicality of Science Literacy Test and Collaborative Skills 
Questionnaire on Practitioners' Assessment and Student 

The assessment for practicality of science literacy 
test and collaborative skills questionnaire carried out 
with the same way as IBSC based student worksheet 
which is used practicality questionnaire with specific 
aspect. The recapitulation of assessment of science 
literacy test on biology teachers and students at SMAN 
4 Berau and students can be seen in table 7 and 8. 
Meanwhile, the recapitulation of collaborative 
questionnaire can be seen in table 9 and 10. 
 
Table 7. Teacher’s Pracicality Result for Science Literacy 
Test 

Assessment aspect Rating results Eligibility category 

Content 17 Very good 
Construction 21.50 Very good 
Language 8 good 

 
 
Table 8. Student’s Pracicality Result for Science Literacy 
Test 

Assessment aspect Rating results Eligibility category 

Content 17.80 Very good 
Construction 22.30 Very good 
Language 9.40 Very good 

 
Based on Table 7 and 8, it is obtained that the 

assessment carried out by biology teachers and students 
for science literacy, namely in the aspect of content and 
construction were obtained with a score of 17 and 21.5 
respectively for teacher and 17.8 and 22.3 respectively 
for students. Both aspect also receives a very good 
category. Meanwhile the languange aspect was obtained 
a score of 8 with a good category from teacher and score 
9.4 with a very good category from students. From these 
results it can be concluded that the science literacy test is 
practical to use. 

 
Table 9. The Teacher’s Validation for Collaborative 
Skills Questionnaire 

Assessment aspect Rating results Eligibility category 

Clarity 12 Good 
Content accuracy 13 Very good 
Content validity 4 Good 
No bias 4 Good 
Language 
accuracy 

13 Very good 
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Table 10. The Student’s Validation for Collaborative 
Skills Questionnaire 

Assessment aspect Rating results Eligibility 
category 

Clarity 13.60 Very good 
Content accuracy 13.40 Very good 
Content validity 4.40 Very good 
No bias 4.30 Very good 
Language accuracy 13.80 Very good 

 
Based on Table 9 and 10, it is obtained that the 

assessment for collaborative skills questionnaire which 
carried out by biology teachers and students, namely in 
the aspect of content accuracy and language accurace 
were obtained with a score of 13 in both aspect for 
teacher and 13.4 and 13.8 respectively for students. Both 
aspect also receives a very good category. Meanwhile 
the clarity, no bias and content validity aspect were 
obtained a score of 12, 4, and 4 respectively with a good 
category from teacher and score 13.6, 4.3 and 4,4 
respectively with a very good category from students. 
From these results it can be concluded that the 
collaborative skills questionnaire is practical to use. 

In addition to using the ratio interval formula, to 
determine the practicality of an instrument or product 
can use descriptive analysis based on the results of 
observations on the implementation of the use of 
research products or instruments. In this study, the 
observer who is a school biology teacher stated that 
during the IBSC-based student worksheet and the 
processing of science literacy test and collaboration skills 
questionnaires, no students asked about the questions or 
statements given in the instrument or student 
worksheet, which means that the grammar used is in 
accordance with what students understand. In addition, 
students also did not ask questions about the method of 
using these products and instruments, which means that 
the instructions for use provided on the products and 
instruments are clear to explain how to use the products 
and instruments. Proper language use is a feature of 
good scientific communication. So they need to be  
designed using the correct language rules, can be read 
correctly, have clear information, and use effective and 
efficient language appropriate to the student's level of 
ability (Nuha et al., 2023). 
 
The Result of Effectiveness Test 

In the Implementation (I) stage, IBSC based 
students worksheet is applied in classroom learning and 
completed out by students through group learning 
Group selection in research using shuffling method 
makes students find new members in one group and 
have heterogeneous groups. In accordance with the 
opinion of Walston & Johnson (2022) diverse teams tend 
to avoid thinking by interrogating the actions of other 

members objectively. Differences in age, personality, 
and gender can be highly synergistic or harmful to 
teamwork. To reduce conflict and maintain unity within 
the group, the optimal group size is four to six people. 

The effectiveness test was carried out in a limited 
way through pre-test before using the worksheet and 
post-test after using the worksheet. For the 30 students 
who took part in the classroom learning, the average 
result of the pre-test was 16.10 and the post-test was 
47.06 for control class and the average results of pre-test 
was 15.68 and the post-test was 61.52 for experimental 
class.  
 
Table 11. The Result of Normality Test 

Class Sig Correlation 

Pretest for science literacy and 
collaborative skills 
experimental class 

0.000 0.981 

Pretest science literacy and 
collaborative skills control 
class 

0.000 0.974 

Posttest science literacy and 
collaborative skills 
experimental class 

0.000 0.935 

Posttest science literacy and 
collaborative skills control 
class 

0.000 0.947 

 

The normality test was also done to find out 
whether the data was normally distributed or not. The 
normality test was carried out with Mahalanobis 
Distance. The results are shown in Table 11. From Table 
11, if the correlation coefficient > r table or sig. < 0.05 
then there is a significant correlation. In the pretest of the 
experimental class and control class, students' science 
literacy and collaborative skills had a significance value 
of 0.000 and a correlation coefficient value of 0.981 and 
0.974 respectively, which showed a very high correlation 
coefficient meaning that the data came from a sample 
that was normally distributed multivariate. The same 
thing also applie in the post-test of the experimental 
class and control class which had a significance value of 
0.000 and a correlation coefficient value of 0.935 and 
0.947 respectively. 

The homogeneity test serves to determine whether 
two or more covariance matrices are equal 
(homogeneous). The testing assumption of the Box M 
Test is that the data must have been proven to be 
multivariate normally distributed (Hahs-Vaughn, 2016). 
Because the data has been proven to be normally 
distributed, this homogeneity test can be carried out. 
The results can be seen I table 12. 
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Table 12. The Results of Homogenity Test 
Test type Class Significance 

Box’s M 
Pretest 0.000 

Posttest 0.000 

 
Based on table 12 shows that both significance 

values are less than 0.05 which is 0.000, so it can be 
concluded that the covariance variance matrix of the 
dependent variable is not the same. However, in the 
opinion of Johnson & Wichern (2007) although the 
hypothesis is not accepted, the Manova test can still be 
carried out as usual, so that the hypothesis testing is 
continued using the Manova test with Pillai's Trace.  

Pillai’s trace is selected because in multivariate 
analysis there are several types of test statistics that can 
be used, namely Pillai's Trace, Wilk's Lambda, 
Hotelling's Trace, and Roy's Largest Root. The selection 
of the Pillai's trace test is because this test is suitable for 
use if the assumption of homogeneity of the variance-
covariance matrix is not met, the sample size is small and 
if the results of the test contradict each other, namely if 
there are some average vectors while others are not. 
Meanwhile, Wilk's Lambda test is a suitable test statistic 

to use if there are more than two groups of independent 
variables and the assumption of homogeneity of the 
variance-covariance matrix is met. Hotelling's Trace test 
is a suitable test statistic if there are only two groups of 
independent variables and Roy's Largest Root test is a 
test statistic that is only used if the assumption of 
homogeneity of variance-covariance is met (Purnomo, 
2022). 

The linearity test is used to determine a significant 
linear relationship of the variables of student’s science 
literacy ability and collaboration skills. The linearity test 
can be done through a test of linearity where a 
significance value of 0.311 is obtained, which means that 
the significance value is greater than 0.05 or 0.311 <0.05, 
so H0 is rejected, meaning that there is a linear 
relationship between science literacy skills and students' 
collaboration skills. 

To measure the extent of the relationship between 
the two variables that are declared linear, the correlation 
test is used. This correlation test was carried out by 
looking at the results on the post-test of science literacy 
and collaboration skills then analyzed using the Pearson 
Correlation test. The results of this correlation test can be 
seen in the table 13 while the interpretation of the r value 
can be seen in the table 14. 

 
Table 13. The Result of Correlation Test 

Test type Significance Correlation 

Pearson  0.005 0.491** 

 
 

Table 14. The Interpretation of The R Value (Alaloul et 
al., 2021) 

Score range Interpretation 

0.80 – 1.00 Very strong 
0.60 – 0.79 Strong 
0.40 – 0.59 Moderate 
0.20 – 0.39 Weak 
0.00 – 0.19 Very weak 

 
Based on the table 13 and 14, it is known that the sig 

value. (2-tailed) < 0.05 or 0.005 < 0.05 so it can be said 
that there is a positive and significant relationship 
between science literacy and collaboration skills on the 
human respiratory system. In addition, it is known that 
the Pearson Correlation value (r count) is 0.491. Based on 
the correlation interpretation regarding the level of 
relationship between science literacy and collaboration 
skills on the human respiratory system, it can be seen 
that the correlation between the two variables is quite 
strong. Then the sign (*) on the correlation coefficient 
also provides an interpretation indicating that there is a 
unidirectional relationship between the two variables, 
meaning that the relationship between the two is 
directly proportional (Stockemer, 2018). This means that 

the higher the students' science literacy skills, the higher 
their collaboration skills. 

Furthermore, to measure the effect of independent 
variables or to calculate the significance testing of 
differences in means simultaneously between groups for 
two or more dependent variables, the manova test is 
used (Purnomo, 2022). The manova test was carried out 
after the prerequisite tests for multivariate normality 

and multivariate homogeneity were fulfilled. The result 
of manova test can be seen in the following table 
 
Table 15. The Result of Manova Test 

Test type Significance 

Pillai’s trace 0.000 

 
Based on Table 15, it is known that the Pillai's Trace 

test results have a sig value. 0,000 < 0,05. This means that 
H0 is rejected, which means that there is a significant 
difference in the ability of science literacy and 
collaboration skills of grade XI students who use and do 
not use IBSC based student worksheet. The availability 
of student worksheet is one of  the  factors  that  can  
improve  students'  understanding  and  skills  so  that  
they  can  improve  their competence (Yulkifli et al., 
2019). The scientific approach to curriculum which focus 
on student-orinted, requires students to take an active 
role in the learning process. This will be easier if 
combined with teaching materials in the form of student 
worksheets (Supriyadi et al., 2021).  
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This difference also can be seen from the results of 
the between-subject effects test which can be seen in the 
table 16 
 
Table 16. The Result of Between-Subject Effect 

Variable F Sig. 

Science literacy 21.928 0.000 
Collaboration skills 6.774 0.012 

 
From the table above, it is known that the results of 

the Between-Subject Effects test on the science literacy 
variable have a sig value. 0,000 < 0,05 and on the 
collaboration skills the sig value. 0.012 < 0.05. This 
means that there is a significant difference in the science 
literacy and collaboration skills of grade XI students who 
use and do not use IBSC based sudent worksheet. The 
difference can be seen from the N-gain test. 
 
Table 17. The Result of N-Gain Test 

Value 
Science literacy Collaboration skill 

Control Experime
nt 

Control Experim
ent 

Lowest 
score 

13.70 35.29 11.11 38.89 

Highest 
score 

56.84 86.20 100 100 

Average 
score 

36.79 60.57 48.57 62.58 

Gain 
score 
Category 

Ineffective Effective 
enough 

Less 
effective 

Effective 
enough 

 
Herayanti et al. (2022) stated that the efficacy of 

instructional materials created by researchers can be 
determined by evaluating the extent to which students' 
comprehension of concepts improves, as indicated by 
the results of the N-Gain test administered before and 
after the instructional intervention. Based on the results 
of the N-Gain score calculation above, it shows that the 
average value of science literacy in the control class is 
36.79% with the highest value of 56.84 and the lowest 
value of 13.70. Based on the results of the interpretation 
of the N-Gain value, the value in this control class is 
included in the ineffective category. While in the 
experimental class the average value of science literacy 
is 60.57%, with the highest score of 86.2 and the lowest 
score of 35.29. Based on the results of the interpretation 
of the N-Gain value, the value in this experimental class 
is in the moderately effective category. 

In the collaboration skills variable, the average 
value in the control class was 48.57% with the highest 
value of 100 and the lowest value of 11.11. Based on the 
results of the interpretation of the N-Gain value, the 
value in this control class is in the effective category. 
While in the experimental class the average value of 
collaboration skills is 62.58%, with the highest score of 

100 and the lowest score of 38.89. Based on the results of 
the interpretation of the N-Gain value, the value in this 
experimental class is in the moderately effective 
category. So it can be concluded that using IBSC is more 
effective in improving students' science literacy and 
collaboration skills.  

The increase in science literacy skills and 
collaboration skills of students in the experimental class 
has a higher average value than the control class, from 
the results of calculations using the Normalized Gain 
Score (N-Gain) on the pretest and posttest the value 
obtained in the experimental class is classified as quite 
effective. When viewed in general as the previous 
descriptive analysis, it can be seen that the value of 
variables in the control class also increased, although in 
the N-Gain results the increase was proven to be 
ineffective to less effective in improving students' 
science literacy and collaboration skills. This could be 
due to the opinion of Subali (2010), namely the test effect, 
because the learning media experiment was carried out 
in a short time, so that students still remember pretest 
questions that are similar to posttest questions. 

The thing that makes the IBSC based student 
worksheet more effective than the student worksheet 
used in the control class is because, as previously 
described, the characteristics and syntax of IBSC are in 
accordance with the abilities to be assessed. In 
accordance with Husna et al. (2022), learning  which 
emphasizes  the  process  of  seeking  knowledge  has  a 
positive   influence   on   increasing   students'  scientific 
literacy skills. 

This is in line with research from Lutfiah et al. (2021) 
where uses that the IBSC learning model has an effect in 
improving students' thinking skills because the syntax of 
investigative activities contained in learning activities 
can allow students to conduct investigations so that they 
will foster student creativity through developing ideas, 
connecting different ideas, and formulating ideas in 
solving problems. He et al. (2023) classified the cognitive 
presence of a community in their enquiry model into 
triggering events, exploration, integration, and 
resolution, Implementation of sharing and jumping 
tasks learning which is the syntax of IBSC can foster 
students' creative thinking skills (Zestia & Nahadi, 
2022). 

One of the initial syntaxes that supports the increase 
in science literacy is sharing tasks. sharing tasks are 
individual tasks given by the teacher that can be 
completed with small groups that have been formed by 
the teacher. Usually, sharing task questions contain 
questions that students usually get at school during 
lessons.  Sharing task questions are at the C1, C2, C3 
levels on Bloom's taxonomy. Therefore, through sharing 
tasks, students can benefit even though the student's 
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ability level is low, medium or high.  In this case, the 
activity of sharing tasks will encourage students to have 
more open-minded thinking (Murtikusuma et al., 2022). 

The existence of jumping task syntax in learning 
affects students' thinking process because students feel 
challenged to study harder in order to solve problems 
correctly. Jumping tasks have a positive impact, where 
students feel more challenged and motivated to study 
harder independently and discuss with friends, increase 
self-confidence and improve creative and critical 
thinking skills (Lutvita et al., 2020). Students with  
critical  thinking  skills  can establish their basic skills 
and fullfill the aspects of focus, reason, inference, and 
situation through process of learning which students are 
guided to defend the argument they had by giving a 
reason (Melawati et al., 2022; Trapsilasiwi et al., 2023). 
From this statement, it can be said that this is one of the 
causes of increased scientific literacy because of the 
many ideas that arise coupled with questions that are 
also associated with scientific methods.  

While the improvement in collaboration skills is in 
line with the statement that working on sharing tasks 
will create good communication between student 
(Fauziyah et al, 2021) and in learning activities, jumping 
task-based problem solving affects the activities and 
ways of thinking of students who initially tend to be 
individual by ignoring friends to become active students 
in learning by caring for each other and sharing their 
knowledge, thus stimulating students to be more active 
in class (Lutvita et al., 2020). Jumping tasks also have a 
positive impact, where students feel more challenged 
and motivated to study more independently and discuss 
with friends, increase self-confidence and improve 
creative and critical thinking skills ((Saiful et al., 2019). 

This is in line with the observation that in the 
jumping task students need a longer time due to the 
increasing difficulty level of the problem while in the 
sharing task students need a shorter time so that it can 
be said that the discussion process is also a little, but the 
sharing task is able to make students get used to sharing 
their opinions before increasing to the next stage. In line 
with the research of Wijaya et al. (2024) where the stage 
of students doing collaboration are when students 
investigate problems in groups, find evidence and 
present findings and evaluate what they get themselves 
as answers. 

At the end of learning, students also wrote that the 
questions on the student worksheet were quite difficult 
but because they were done in groups, the questions 
were easier. According to Dewi et al (2024) listening to 
other people's ideas is an important factor in 
collaboration, because from the opinions of others, we 
will get a new understanding  that  is different from ours 
so that this aspect can enchance the course of activities 

Students are also happy during group learning because 
they can more easily discuss, especially when there are 
questions that are difficult to understand if done alone. 
Difficult questions do not mean that they will destroy 
students' abilities, but with good management, difficult 
or challenging questions will stimulate dialogue, 
interaction and collaboration between students.  So that 
learning activities are more meaningful (Nofrion, 2017). 

It took good cooperation and collaboration to    
achieve common goals so they will finish the product 
within given timeframe (Kurniahtunnisa et al., 2023). In 
this case working time management is also faster 
because students work on problems together so that 
students do not have the habit of postponing tasks 
because they work with peers. So as stated by Suharti et 
al. (2019) from the use of this student worksheet, there is 
a positive dependence between students. When 
associated with improved competencies in science 
literacy and collaborative skills, Effective time 
management has a big impact on a student's 
performance in a classroom. Students can increase their 
productivity, lower their stress levels, and improve their 
overall academic success by effectively managing and 
using their time (Dalia & Putra, 2023). Through time 
management students will get their goal that related the 
way in using their time (Roza & Yulmiati, 2023). So the 
initial problem which student where students always 
submit the worksheets at different times can be resolved 
along with the enhanced ability of science literacy and 
collaboration skills. 

 
Conclusion  

 
This study aims to develop IBSC based student 

worksheet to improve student’s science literacy and 
collaboration skills. Based on the results of the research, 
development, and analysis as well as the discussion that 
has been carried out, it can be concluded that IBSC based 
student worksheet has met the eligibility criteria which 
can be seen in the expert assessment. The results of the 
validation given by the media expert stated the value 
was in the good category, means that IBSC based student 
worksheet is valid for use. From teachers and students 
assessment about the product, it can be concluded that 
IBSC based student worksheet considered practical 
based on the value which is in the good category and 
based on results of teacher observations regarding the 
implementation of the use of products and instruments. 
Then, the effectiveness is obtained from the Manova test 
with a value of 0.000 so it can be concluded that the 
product is effective in improving both variables. This is 
also supported by the N-Gain value which gets a fairly 
effective category with an average value of 60.57 and 
62.58. In conclusion, the results of the research show that 
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IBSC based LKPD on human respiratory system material 
is suitable and practical to use in learning and more 
effective for improving students' science literacy and 
collaboration skills 
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