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Abstract 

The aims of this research were to analyze the needs and to design electronic worksheet to develop 

High Order Thinking Skills (HOTS) in static fluid material at Islamic High School Ar Raihan and 

SMAN 6 Bandar Lampung. The research method used in this study was two steps of Research and 

Development (R&D) with mixed methods. Step 1: analyze the needs by doing: (a) front end 

analysis including analyze the needs of teachers and students, and (b) learner analysis which 

focused on students’ HOTS with pre experimental design i.e. one shot case study. Step 2: make 

hypothetic design of e-Worksheet through Focus Group Discussion (FGD). The study results show 

the information from front analysis that the analysis of teachers need is 75% hasn’t mastered the 

newest multimedia yet, find difficulties in leading the students to think scientifically, and have not 

developed appropriate e-worksheet. The analysis of students need shows that 72% students were 

interested in electronic learning media, 88% hasn’t be familiar with experiment method and there 

is no appropriate e-worksheet as they wished yet. Learner analysis shows that Sign 2 tailed 0,000 

< 0,05 so that the students mostly don’t have HOTS yet. Finally, tested design is obtained from 

Guided Inquiry based e-worksheet to develop HOTS. 
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1. Introduction

Rapid development in the work environment not only requires school graduates have extensive 

knowledge but also have professional skills ready to use in employment. This fact requires that 

governments and schools continually need to improve the quality of graduates in order to have the 

desired competencies. UNESCO (United Nations Educational, Scientific and Cultural 

Organization) states that the competencies which must be possessed by students are: (1) 

Knowledge, (2) Skills in performing tasks professionally (to do), (3) Ability to perform in the field 

of science/profession (to be), and (4) Ability to utilize the field of science for the common interest 
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of the ethical (to live together) [1]. This is in harmony with [2] the development of science and 

technology brings great impact on various aspects of life, including education. Education is very 

important because the quality of human resources can only be highly established and maintained 

through a good education system. This reason is in line with the demand that the education system 

needs to be updated continuously in accordance with the development of other aspects of life in 

order to create creative and innovative intelligence, and have the right character according to the 

needs of the world. Besides, [3] reveals that the School should try to be an open space for 

innovative ideas. 

 

Education plays an important role in advancing technology; the more advanced the education the 

more advanced the technology. One that plays a major role in the field of technology is Physics. 

The advanced Physics has spawned a variety of advanced technologies such as Internet networks 

are faster, more efficient agricultural tools, and others. Physics is a branch of natural science using 

numbers or calculations (mathematical) to study the natural parts, interactions and physical 

phenomena of nature [4] 

 
Physics is still a difficult thing to understand by students so that to produce graduates with the 

competence required by UNESCO, the School conduct continuous improvement of the learning 

model, learning media and teaching materials applied in the learning process in the classroom. 

 
Learning model applied in the learning process must be in accordance with the needs and 

conditions of students at a school and must be adjusted to students. Just like the subjects of Physics 

if it is taught using lectures method, it will actually make the students difficult to understand when 

it is compared using a scientific way. Also, learning History will certainly make students difficult 

if it is studied in a scientific way instead of lecture methods. 

 
Beside the learning models, the thing should be considered is the teaching materials. Teaching 

materials are the resources a teacher uses to deliver instructions. Each teacher requires a range of 

tools to draw upon in order to assist and support student in learning. These materials play a large 

role in making knowledge accessible to a learner and can encourage a student to engage with 

knowledge in different ways. The teaching materials that are still a favorite used in the international 

world are in the form of Students worksheet. Worksheet is a kind of printed instructional material 

that is prepared and used by teachers. Worksheets are written materials related to the activities [5] 

[6]. 

 
Various countries have been long time used the Students Worksheet. Indonesia has been decades 

using the Students Worksheet. Turkey, as far as Turkey and Turkish educational literature is 

concerned; worksheets can be considered as a new term. Indeed, worksheets were used in 

education until 1990s, but they were not called worksheets. They were called exercise notebooks 

(in Turkish "temrin defterleri"), tests, drawings, etc. After the reorganization policies of education 

in Turkey in 1990s, scholars tended to explore and introduce contemporary educational 

technologies and materials to the public [7]. Duration of application of Students Worksheet not 

necessarily make maximum result in learning process, we will prove from both countries above 

that is Indonesia and Turkey. According to updated results on the countries ranked on Math and 

science, Indonesia is ranked of 69th out of 76 participating countries, means that Indonesia which 

has implemented student worksheets in a long time is still in the top 10 position last sequence.  
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Turkey is in a better position than Indonesia which is ranked 41. Both countries are intensively 

applying worksheets students have not been able to penetrate the top 15 positions. Ineffectiveness 

or effectiveness of student worksheets should be well studied to match the expectations of teachers 

and students, so that students not only have low order Thinking skills (LOTS) but also High Order 

Thinking Skills (HOTS). HOTS is using the thinking to find new challenge [8] [9]. 

 
Based on the above explanation, the researcher will perform the analysis and design of the Students 

Worksheet in the hope of becoming an example for the teachers to be able to work in creating 

teaching materials as needed so that it can grow students HOTS, 

 
2. Research Method 

 

The research method used in this study is the 2 first steps of Research and Development (R&D) of 

ADDIE (Analysis, Design, Development, Implementation, and Evaluation) with mixed methods. 

Mixed methods Research is an approach to inquiry that combines or associated both qualitative 

quantitative forms of research [10]. 

 
Step 1 Define, including 

(a) Front end Analysis including need analysis of learning media, learning mode and learning 

materials of 4 teachers (2 teachers of SMA 6 Bandar Lampung and 2  

 

teachers SMA IT Ar Raihan), 25 students (12 students of SMA 6 Bandar Lampung and 13 students 

of SMA IT Ar Raihan) by spreading questionnaires then analysed using Guttman scale. 

 
(b) Learner analysis focused on High Order Thinking Skills of 25 students with pre-experimental 

design i.e. one shot case study. One Shot Case Study is a research design which consist of a group 

of variables which given treatment then observed the result [11].  HOTS test has been conducted 

using multiple choices questions about Statistical Fluid which validity and reability have been 

tested. These are the indicators of HOTS which has been tested: 

  

Table 1: Indicators of Hots Questions 

NO Indicator of Questions 

1 Assessment of Factual Knowledge 

2 Assessment of Factual Knowledge 

3 Analysis of Declarative Metacognitive Knowledge 

4 Analysis of Procedural Knowledge 

5 Analysis of Conditional Metacognitive Knowledge 

6 Analysis of Factual Knowledge 

7 Assessment of Conditional Metacognitive Knowledge 

8 Analysis of Declarative Metacognitive Knowledge 

9 Assessment of Procedural Knowledge 

10 Assessment of Declarative Metacognitive Knowledge  

 

Students’ answers were then analysed using SPSS 21.0 to test the following hypothesis: 
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Research hypothesis 

H0: Students don’t have High Order Thinking Skills yet 

H1: Students already have High Order Thinking Skills 

Statistical hypothesis: 

H0: μ ≥ μ0     

H1: μ < μ0     

 (μ0 = 75) 

 

The 2nd step, Design, is making the hypothetical design of E-Worksheet by Focus Group 

Discussion with 4 Physics teachers. Focus Group Discussion (FGD) is a rapid assessment, semi 

structured data gathering method in which a purposively selected set of participants gather to 

discuss issues and concern based on a list of key themes drawn up by the researcher or FGD is 

related to qualitative research which used to provide researchers with data which are not obtainable 

through documentation or record. Also, it referred to as group interviewing, is essentially a 

qualitative research methodology [12] [13] [14]. 

 

3. Result of Study 

 

Step 1: Define 

Front End Analysis 

Front End Analysis is the process of gathering information in preparation for the design, 

development and implementation of a program or project. This step performs front end analysis 

on Physics teacher and students in both schools. The following exposures will show the results of 

analysis of instructional media, learning models and student worksheets. 

  

Table 2: The Result of Learning Media or Multimedia Analysis on Teacher 

No Indicators Percentage (%) 

Yes No 

1 Utilize Personal Computer (PC) 100 0 

2 Implementation of newest multimedia 50 50 

3 Application of multimedia and learning material collaboration  25 75 

4 Variation of multimedia percentage 25 75 

5 Availability of interactive learning media 50 50 

6 Difficulties in developing interactive learning media 100 0 

 

The results show that the overall teachers utilize the PC but has not been intensively in applying 

new multimedia due to the rarely Get supply from the government, 75% of teachers do not yet 

have a varied multimedia and have not been able to collaborate multimedia with or as teaching 

materials. Overall, teachers find it difficult to develop interactive learning media 

  

Table 3: The Result of Learning Media Analysis or Multimedia on Students 

No Indicators 
Percentage (%) 

Yes No 

1 Variation of learning media 38 72 

2 Have Personal Computer 80 20 

3 Intensity of getting modules 100 0 
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No Indicators 
Percentage (%) 

Yes No 

4 Intensity of getting Student Worksheets 100 0 

5 Get software/multimedia 60 40 

6 Get interesting software/multimedia  36 64 

7 Get software/multimedia which ease individual learning 48 52 

8 Get software/multimedia which fasten learning process 60 40 

9 Get practical software/multimedia  0 100 

10 Get innovative software/multimedia  24 76 

11 Get software/multimedia interesting to see 12 88 

12 Get software which difficult to use 44 56 

13 Interested to try new software/multimedia 100 0 

 

The result of learning media analysis on students shows the potential that 80% of students have 

Personal Computer, but the learning media is still 72% feel it isn’t varied, while in other thing is 

quite balance experienced by students. It is of particular concern that students feel the multimedia 

learning that is used so far is not practical, students are happy with the multimedia they consider 

new. 

 
Multimedia is a delivery system by using various types of learning materials that form a unit or 

package [15]. In detail, multimedia is a combination of several media in the form of text, images, 

graphics, sound, animation, video, and interaction into a single unit that together displays 

information, messages, or lesson content that has been packaged into digital files (computerized) 

to Users [16] Multimedia is currently the most popular is interactive multimedia, interactive 

multimedia is a popular multimedia used in the learning process in various countries. 

 
Today, use of multimedia-based educational program is getting more popular in many areas of 

learning and training as it stimulates new ways in information delivery with the concerns of 

accessibility, reusability and individualization to fulfil the needs for different types of learners, but 

not just limited to conventional teaching and learning methods. However, it is challenging to 

produce a good courseware as the development requires more studies and planning in 

incorporating multimedia enabled learning methods into the existing practices without creating 

unnecessary frustration in the learning process [17] [18]. 

 
One of the multimedia learning that has not been utilized in both schools and can be a solution in 

overcoming multimedia learning that is Kvisoft Flipbook Maker. Kvisoft Flipbook Maker is 

interactive multimedia software to create PDF files (Portable Document Format) into flash pages, 

each PDF page can be flip (back and forth) like a real book. This software will convert PDF files 

such as online magazines, e-newspapers, online catalogs, digital books, and other publications for 

online sharing. Kvisoft proved to be a good virtual flipbook and worthy of use so that learning 

materials become very easily understood effectively even to the critical thinking skills of students. 

This is because the operation is very easy, the elements of music and animation are considered 

very positive for students [19] [20]. 
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Table 4: Result of Students Worksheet Analysis on Teacher 

No Indicators 
Percentage (%) 

Yes No 

1 Student Worksheets contain practicum activities 0 100 

2 Effectiveness of Students Worksheets  25 75 

3 High level thinking skills of Students Worksheet  25 75 

 

The results of Students Worksheet analysis used nowadays at School don’t contain practicum 

activities, but it is less effective and leads students to think highly are still fairly not maximaL. 

  

Table 5: Result of Students Worksheet Analysis on Students 

NO Indicators Percentage 

Yes No 

1 Teacher use learning material in learning process 100 0 

2 Availability of learning material can motivate students’ interest 32 68 

3 Student Worksheets are used effectively 44 56 

4 Student Worksheets contain practicum activities 0 100 

5 Student Worksheets contain questions which help students 80 20 

 

The results of worksheets analysis on students indicate that the teaching materials are still a 

favorite use in the learning process. Students' worksheets provide helpful questions in learning, 

but students do not get students worksheets that there are practicum activities. 

 
Based on the analysis on the teachers and students above, which is still the subject matter on the 

Worksheet of Students so far that the Students Worksheet still has not loaded the lab activities. 

This is in line with the problems that occur in the learning model is still a lack of scientific learning.  

 

Table 6: Result of Learning Model Analysis on Teacher 

No Indicators Percentage (%) 

Yes No 

1 Students activeness in Physics learning process 50 50 

2 Students activeness in discussion 25 75 

3 Apply scientific approach actively 25 75 

4 Students opportunity level to respond 100 0 

5 Students’ activity to prove theories with facts. 25 75 

6 Students ability to formulate and prove experimental hypothesis 0 100 

7 Individual learning 0 100 

 

The result of the above learning model analysis which needs more attention is the students' ability 

to formulate and prove the experimental hypothesis as well as the independent study according to 

the teacher is still very low, besides the 75% students are not actively discussing or doing scientific 

approach. 
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Table 7: Result of Learning Model Analysis on Students 

NO Indicators Percentage (%) 

Yes No 

1 Delivered method is interesting and easy to understand  80 20 

2 Find difficulties in learning Physics 84 16 

3 Begin the learning with challenging questions 48 52 

4 Opportunities to deliver opinion 16 84 

5 Opportunities to discuss certain topic 12 88 

6 Opportunities to prove answers through experiment 0 100 

7 Guided to conduct experiment  12 88 

 

The result of the analysis of the learning model in the students shows that 80% stated that the 

accepted method is interesting and easy to understand, but 84% still find difficulties in 

understanding the material of physics and expressing opinion. Interesting thing to note is that 

students feel unable to prove the answer experimentally and guided in doing the experiment. 

 
Based on the analysis of learning models in teachers and students above, the main problems that 

occur are the low ability and opportunities of students in formulating and proving the experimental 

hypothesis. It means that condition states the need for physics learning using a scientific approach 

or method. 

 
The scientific method is a body of techniques for investigating phenomena, acquiring the new 

knowledge, or correcting and integrating previous knowledge [21]. One of the things that the 

researcher considered as correct way to solve the problem of learning model above is the inquiry 

learning model. This statement suited with [22] These actions should initiate solidly founded 

changes in our students' vision of science education, leading to a didactic knowledge base that is 

coherent with school inquiry-based approaches. 

 
Inquiry-based science education is considered to be an important current trend in science education 

reform. Scientific inquiry generally refers to the diverse ways in which scientists study the natural 

world [23]. More than a procedure or a method, it is a process of investigating how, why or what, 

and then making sense of the resultant findings [24]. Besides, Inquiry learning ‘refers to the 

activities of pupils in which they develop knowledge and understanding of scientific ideas, as well 

as an understanding of how scientists study the natural world’ than Inquiry teaching is defined as 

‘providing a classroom where learners can engage in scientific-oriented questions to formulate 

explanations-based on evidence’ [25]. The inquiry is a way of acquiring knowledge with the results 

of their own business through activities of scientific investigation [26]. 

 
Inquiry-Based Learning is devided into some levels. [27] for example, used the amount of 

information given to students to define levels of inquiry. They proposed a four-level model: at the 

first level, the question, procedures, and solution are all provided to the students. At the second 

level, the solution is not given. At the third level, both the methods and the solution are not given. 

At the highest level, information about the questions, the procedures, and the solution are all 

generated by the students. however, to create maximum learning atmosphere, appropriate guidance 

from teacher in inquiry is strongly needed. So, it is more accurately if guided inquiry is 

implemented. Inquiry-based Learning is defined as ‘the creation of a classroom where students are 
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engaged in essentially open-ended, student-centered, hands-on activities’. (Colburn, 2000; 

Butterm, etc. 2014) 

 
One way to conceptualise inquiry-based learning is that it is a student-centric pedagogical 

approach characterised by activities. Guided Inquiry terbukti efektif dalam membimbing students 

dalam proses pembelajaran [27] [28] [29] [30] [31] [32] [33]. 

 

Learner Analysis 

Learner analysis is the description of the target population. We analyze learners to discover their 

characteristics that impact learning and instruction. Common tools used to find out more about 

learners include. 

 

 
Figure 1: One Simple T Test 

 

The data above shows value of Sig. (2-tailed) obtained is 0,000 < 0.05. If the value of sig. < Critical 

limit of 0.05, then H0 is rejected and H1 is received. Then, it is achieved the information that 

Students do not have High Order Thinking Skills yet. 

 

Step 2: Design 

Good hypothetical design which takes into account the problems that occurs so can become 

solution in achieving the learning process. Based on the problems and discussions that have been 

done on the front end analysis, the hypothetical designs that researchers and teachers produced in 

the FGD is utilizing Kvisoft Flipbook Maker into Electronic Students Worksheet-based on Guided 

Inquiry to Grow HOTS students. The following designs are obtained:  

 

Table 8: Hypothetical Design 

NO Content Description HOTS 

Activities 

1 
Finding 

Problem 

Showing video about a physical phenomenon then 

asking question or problem 

 

2 Asking 
Giving temporary answers for the question or problem 

solution which can be tested using data 
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3 Investigating Conducting experiment  

4 
Collecting 

data 

Data collected can be in form of table, graphic, etc Analysing 

5 Discussing 
Testing the hypnotises which have been formulated by 

conducting data analysis 

Evaluating 

6 Reflecting  

Students decide, estimate, predict, speculate, and 

explain by making conclusion based on data and 

analysis 

Creating 

 

The Guided Inquiry step which was applied above is in accordance with the Guided Inquiry 

(according to [34] [35] Bloom's Revised Taxonomy [36] which has six cognitive domains 

positioned Cognitive Remembering, Understanding and Applying as LOTS, while the top 3 

Cognizes are analysis, evaluation and creating as HOTS The essence of HOTS is in terms of guided 

inquiry It is clear that cultivate the ability to analyze, evaluate, and create[37]. Guided inquiry is 

very appropriate in growing HOTS because its application has produced many positive results on 

the learning process, and HOTS is the highest achievement in the learning process requires a model 

of learning scientific guidelines such as guided inquiry in demanding the ability but No and fully 

released by the teacher so as to achieve maximum results. A good design is the design obtained by 

reviewing all aspects of the learning process with accuracy in analyzing and determining the design 

to achieve solution. 

  

4. Conclusion 

 

In the define stage it takes a new multimedia that is considered so that the solution is kvisoft 

flipbook maker, required Students Worksheet and scientific learning model so that the solution is 

guided inquiry, students who average not have HOTS can be overcome by designing LKS 

Electronic based guided inquiry due guidance Teachers in the scientific process can grow HOTS 

in students maximally. 
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