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Abstract: This study aims to describe teachers' perceptions of the role of student 
worksheet (Hard Scaffolding) in improving HOTS and students' collaboration skills. The 
research was conducted in the province of Lampung, Indonesia, involving 56 science 
teacher respondents through the MGMP IPA forum (Science Subject Teacher 
Consultation). The research design is mixed methods. The mixed methods strategy used 
by Sequential Explanatory Design combines qualitative and quantitative data collection 
and data analysis. Data was taken using a questionnaire that was distributed using a 
Google form. The survey results show that teachers have a positive perception of student 
worksheet (hard scaffolding) to improve students' higher-order thinking skills and 
collaboration skills. Based on the results of an analysis of the use of student worksheet in 
schools, most teachers have not used student worksheets that are able to train students 
to achieve competence optimally. The scaffolding strategy in science learning can help 
the learning process where students are given some assistance during the early stages of 
learning and then reduce this assistance and provide opportunities for students or 
students to take over greater responsibility after being able to do it on their own so as to 
be able to involve students. actively in a learning process that is oriented to equip 
students with higher-order thinking skills and collaboration skills. 
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Introduction  

 
Higher-order thinking and collaboration skills are 

two important skills needed in the current and future job 
market. The fact shows that in any position in the world 
of work, one always needs the ability to analyze 
evidence, question assumptions, test hypotheses, 
observe and draw conclusions from all forms of data 
(Martel, 2021; NACE, 2020; Rokhman et al., 2014). Thus, 
the ability to think at a higher level will greatly assist 
someone in solving problems encountered in their 
respective fields. In daily life, a worker is always in the 
form of a team and everyone in the team has different 
skills (Bethlehem, 2016; Martel, 2021; NACE, 2020).  

Therefore, the ability of collaboration and 
interaction between workers will achieve better results. 

Based on the above, it is appropriate for education in 
schools to direct its attention to the development of the 
two abilities above, namely higher-order thinking skills 
and collaboration skills (Wijaya et al., 2016; Lu et al., 
2021; Vasconcelos & Orion, 2021). However, the quality 
of education in Indonesia is still in the low category. This 
is based on the results of the 2018 PISA survey in the 
field of science, Indonesia is in the bottom 10 out of 79 
participating countries. The students' average reading 
ability and science ability were respectively 42 points 
and 37 points below the student average (Pratiwi et al., 
2020). The average ability of students to read and science 
is low, influenced by several factors, for example the 
situation and conditions of the learning process as well 
as the condition of teaching materials (Sutrisna, 2021). 
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The results of observations in a preliminary study 
conducted on junior high school students in Lampung 
showed that 84% of students stated that they used 
worksheets in learning science. However, 23% of the 
student worksheet contained questions whose answers 
were in textbooks/printed books, 20% and as many as 
38% of students stated that the learning steps began with 
an explanation of the material after which students were 
asked to work on the student worksheet and finally 
collected it. This shows that the student worksheet used 
still uses low-level thinking skills questions and is only 
limited to actual abilities (Jalmo, 2010; Levrini et al., 
2021). In addition, as many as 69% of students stated that 
when using student worksheet in learning science it was 
done individually not in groups, students were rarely 
trained to improve collaboration skills. Even though 
student worksheet functions as a study guide that 
contains a set of basic activities that must be carried out 
by students to maximize understanding in an effort to 
form basic abilities according to the achievement 
indicators taken (Jafarigohar & Mortazavi, 2017; Trianto, 
2011). 

Education needs to provide the best facilities so that 
the learning process follows the standard teacher 
process. Learning conducted by teachers generally does 
not use appropriate strategies and adequate teaching 
materials to train and develop these abilities. This 
explains that students experience difficulties in the 
learning process due to reduced academic recognition of 
knowledge and skills (Donnelly & Patrinos, 2021; 
Frederick et al., 2014; Kaffenberger, 2021). Therefore, it is 
necessary to have strategies and teaching materials that 
can support the development of students' potential level 
of ability, namely scaffolding. The term scaffolding was 
coined by Wood, Bruner, and Ross (1976), as a process of 
increasing students' ability to solve problems, achieve 
goals or complete tasks beyond their own abilities 
(Jalmo, 2010) 

Scaffolding is a support process that allows 
students to successfully achieve goals or perform tasks 
that are beyond the capacity of students without 
assistance (potential ability) (Reiser, 2018; Umutlu & 
Kim, 2020). The scaffolding strategy does not only 
encourage actual knowledge, but stimulates students to 
increase potential abilities (Belland et al., 2015; Jalmo, 
2010; Mustofa et al., 2008; Nurulsari, 2017). Scaffolding 

is classified into 2, namely hard scaffolding and soft 
scaffolding. Hard scaffolding involves the use of 
computers as tools and paper-based materials, including 
student worksheet. One type of hard scaffolding is the 
"Process Worksheet", namely instructions on tasks in the 
form of questions that guide or encourage students so 
that students can complete each step that must be 
completed (Berenji et al., 2020; Großmann & Wilde, 2019; 
Mojarrabi Tabrizi et al., 2019). 

This study aims to describe teachers' perceptions of 
the role of student worksheet (Hard Scaffolding) in 
improving HOTS and students' collaboration skills. 
These findings also provide an overview of the 
complexity of pedagogical work, which can inform the 
professional development of teachers to develop their 
teaching material preparation (student worksheet). 
 

Method 
 

The research design is mixed methods. The mixed 
methods strategy used by Sequential Explanatory 
Design combines qualitative and quantitative data 
collection and data analysis (Creswell, 2012). The 
sampling technique that we used to determine the 
sample was using random sampling (Sugiyono, 2016). 
We use the Google form to collect information that is 
disseminated online through the MGMP IPA forum 
(Science Teacher Deliberation) to describe teachers' 
perceptions of student worksheets being used in science 
lessons. Research activities were carried out at 
public/private junior high schools in Lampung 
Province, Indonesia. The research subjects used were 56 
science teacher respondents based on long experience of 
teaching. The distribution of science teacher subjects 
based on past teaching experience can be detailed in 
Figure 1. 

The survey instrument consists of 9 statements 
using the Guttman scale which has answer choices 
according to the contents of the question, namely: "Yes" 
and "No" with a score of "1" and "0" (Sudjana, 2005). The 
results of the questionnaire were analyzed using the 
percentage of responses from each item and the results 
of the interpretation of the presentation of the 
respondents' answers in a descriptive narrative form.
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Figure 1. Percentage of teacher's teaching experience (n=56) 

 

Results and Discussion 
 

The results and discussion of the data obtained are 
in the form of a questionnaire. The results of distributing 

the questionnaire to 56 science teachers in Lampung 
Province can be seen in table 1. 

 

 
Table 1. Interpretation of Teacher Perceptions Questionnaire Results (n=56) 

Question Percentage (%) 

Yes No 

Do you use student worksheet in learning? 88 13 
Did you make your own student worksheet to be used in the lesson? 39 61 

Did you choose the student worksheet to be used in learning? 66 34 

When using student worksheet is done through group learning? 57 43 
When learning is done in groups are there rules that must be obeyed by students? 68 32 

Have you ever seriously developed student worksheets that are able to train students to achieve 
competence optimally? 

21 79 

Do you need examples of student worksheet that are able to optimally develop student 
competencies? 

100 0 

The results showed that 88% of educators used 
student worksheet in learning, but only 39% of 
educators made student worksheet for learning. 66% 
chose the student worksheet to be used, 68% did it in 
groups, but only 21% of educators had seriously 

developed student worksheet and 100% of educators 
stated that they needed examples of student worksheet 
that were able to develop students' competencies 
optimally. The results of the teacher's questions and 
responses are in Table 2.

 
Table 2. Interpretation of Teacher's Statements and Responses 

Question Teacher Response 

How to make student 
worksheet used in learning? 

39% stated that they made their own student worksheet 

61% stated that they bought from publishers/ took from the internet 
How to choose student 
worksheet to be used in 
learning? 

34% stated that as long as it is in accordance with the subject matter and the price is 
affordable for students 

66% choose according to the competencies students will achieve 
What are the characteristics of 
the student worksheet used? 
 

23% stated that the student worksheet contains short answer questions that must be 
answered by students 

39% stated that the student worksheet contains questions that require students to do 
research/observations 

38% stated that the student worksheet contains questions that help students 
understand the material and think at a higher level 

What is the learning scenario 
when carrying out learning 
using student worksheet? 
 

16% stated that the student worksheet was started with a thorough explanation of the 
material after which students were asked to work on the student worksheet and 

finally it was collected 

16% stated that student worksheet begins with a thorough explanation of the material 
after which students are asked to work on the student worksheet and ends with class 

presentations and discussions 
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Question Teacher Response 

30% stated that student worksheet begins with a brief material explanation by the 
teacher, then students work on the student worksheet individually/groups, 

presentations and class discussions 
38% stated that the student worksheet was started with a brief material explanation by 
the teacher, then students worked on the student worksheet in groups, presented and 

class discussions, and students were given student worksheet to work on 
independently/individually 

How to use student worksheet 
done through group learning? 

57% stated that they use group learning more often 
43% stated that it was more often done individually 

What are the rules that must be 
obeyed by students in group 
discussions? 

32% stated that there was none, the important thing was that the students were 
orderly and finished on time 

68% stated that there were, among others; there is a division of tasks for each member 
and all actively brainstorm 

How to develop worksheets 
that are able to train students to 
achieve competence optimally? 

21% stated that they had and the results were tested 

79% stated that they had never and wanted to be able to develop 

 
Based on the data above, it can be seen that the 

learning carried out by educators in general has not used 
the right strategy and worksheets have not developed 

student competencies optimally. The results of teacher 
responses using worksheets based on long experience 
teaching science are shown in Figure 2. 

 

 
Figure 2. Percentage of teachers teaching experience using worksheets 

 

Based on the figure above, it shows that more than 
10 years of experience in teaching make their own 
student worksheet in learning compared to teaching 
experience of more than 10 years. This illustrates that a 
teacher's long experience of teaching is not necessarily 
seriously developing worksheets. This shows that 
individual teacher professional development is less 
effective and not optimal in developing student 
worksheet (Huda et al., 2023; Jalmo, 2010). 

Based on the explanation above, it shows that 
educators use student worksheet in learning, but only as 
a form of giving assignments for actual knowledge, not 
yet stimulating to increase students' potential abilities 

(Jalmo, 2010; Mustofa et al., 2008; Tiaradipa et al., 2020; 
Umutlu & Kim, 2020). Therefore, it is necessary for 
students to be trained in depth using student worksheet 
(hard scaffolding) to explore data, facts, and be given 
analytical questions, so that students' understanding 
increases and the level of development of students' 
abilities is at the level of potential ability (Choo et al., 
2011; Jalmo, 2010; Nurulsari et al., 2017). The following 
is the scaffolding design in student worksheet teaching 
materials according to the results of observations and 
interviews: 
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Figure 3. Hard scaffolding design in learning. source: Modified (Jalmo, 2010; Van de Pol et al., 2010) 

 
Scaffolding was first coined by Wood, Bruner, and 

Ross (1976), is a process of increasing the ability of 
students or new people to solve problems, complete 
assignments, or achieve goals beyond their capabilities. 
Vygotsky defines scaffolding learning as "the role of the 
teacher and others in assisting student development and 
providing structured support to reach the next stage or 
level" (Stuyf, 2002). 

Scaffolding is based on Vygotsky's sociocultural 
theory, namely that social interaction plays a 
fundamental role in the development of cognition. 
Learning occurs through student participation in 
deliberately instilled social and cultural experiences. 
Students develop their cultural and psychological 
functions through involvement in community cultural 
practices and interacting with more informed members 
of society (Vygotsky, 1978). In his work, Vygotsky has 
two main principles, namely the more knowledgeable 

other (MKO) and the zone of proximal development 
(ZPD). MKO is someone who has a better understanding 
or a higher level of ability than a student, for example a 
teacher, an adult, a child's peers or a child's parent. 
Vygotsky stated that there are two levels of student 
development, namely the level of actual development 
and the level of potential development, the distance 
between the level of actual development as the ability to 
solve problems independently and the level of potential 
development which is determined through problem 
solving under the guidance of adults or in collaboration 
with friends who are more capable called ZPD 
(Vygotsky, 1978). New skills emerge and can be 
developed with varying degrees of guidance if given the 
right ZPD.  The following is a student worksheet design 
(hard scaffolding) to improve students' high-order 
thinking skills and collaboration skills.

 
Figure 4. Student worksheet (hard scaffolding) design
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Hard scaffolding in the form of worksheets is 
proven to improve learning performance (Morgan & 
Brooks, 2012; Suryaningsih et al., 2021). Providing 
assistance (scaffold) in the form of process worksheets is 
also capable of constructing knowledge (Choo et al., 
2011). Scaffolding is a learning strategy in which 
students are given some assistance during the early 
stages of learning and then reduce this assistance and 
provide opportunities for these students or students to 
take over greater responsibility after being able to do it 
on their own (Nurulsari et al., 2017; Pirolli et al., 2021).  
This strategy will provide benefits to students by 
discovering concepts through the construction of 
knowledge they already have that can increase mastery 
of concepts and at the same time train important skills 
for facing the future and how to find concepts 
(Wakhidah et al., 2016). 
 

Conclusion  

 
The survey results show that teachers have a 

positive perception of student worksheet (hard 
scaffolding) to improve students' higher-order thinking 
skills and collaboration skills. Based on the results of an 
analysis of the use of student worksheet in schools, most 
teachers have not used student worksheet that are able 
to train students to achieve competence optimally. The 
scaffolding strategy in science learning can help the 
learning process where students are given some 
assistance during the early stages of learning and then 
reduce this assistance and provide opportunities for 
these students or students to take on greater 
responsibility after being able to do it on their own so as 
to be able to involve students. actively in a learning 
process that is oriented to equip students with higher-
order thinking skills and collaboration skills. 
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