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Abstract: The utilization of computers as one of the media used for learning evaluation expected to be able to 

answer the shortcomings of Paper-Based Test (PBT). Assessment of learning biology is one of the required 

course in biology education department, Universitas Sulawesi Barat. But in this course, there has not been any 

evaluation instrument based on Computer Based Test (CBT). Therefore, the authors feel interested in 

developing an evaluation instrument based on CBT. The type of this study is R&D, adapting from the Plomp’s 

model, with stages: the preliminary investigation, design, construction, evaluation, and implementation. To view 

the validity of the evaluation instrument, we used the validation sheets instrument. The evaluation instrument in 

this study was validated by the content expert and instructional design expert. Validation results showed the 

average percentage of assessment by the content expert is 87% (very valid), and the instructional design expert 

is 82% (valid). Furthermore, the results of testing readability of small groups consisting of 21 students who 

have different academic ability (high, middle, and low) showed the average percentage of assessment is 93% 

(very valid). 
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I. INTRODUCTION 
Today's science and technology is growing so rapidly [1] [2]. This development certainly has an 

increasingly open impact and the spread of information and knowledge from and to the whole world through the 

boundaries of distance, place, space and time. Its influence extends to various lives, including education. 

Education is actually not an antipathy to the development of science and technology, but instead becomes the 

subject of its development. Progress in the field of knowledge and technology has a major influence on the field 

of education [2]. Renewal in the field of education carries the influence of attitudes, values behavior on people 

and society. To make progress in education, the right strategy is needed to observe supporting components such 

as material, methods, facilities, and evaluation. Therefore, the development of information technology and the 

advancement of education can be said to be closely related. 

One of the media currently being developed in education is the creation of an evaluation instrument 

based on CBT [3]. The utilization of computers as one of the media used for evaluation of learning is expected 

to be able to answer the shortcomings of PBT. So the use of information, communication, and technology can 

serve as an evaluation medium, both locally and nationally by institutions. The using of CBT evaluation 

instruments in assessment of learning biology course intended for the following matters, including; a) improve 

the efficiency, quality, reliability, credibility and integrity of the exam, the important point is transparency in 

assessment and breaking the habit of cheating, because the questions are displayed automatic random by the 

computer; b) provide a good culture to student teacher candidates in using of computers to make measurable 

evaluation instruments; c) train or familiarize students in using computers, because the future all examinations 

are computer-based. One of the software can be used to develop evaluation instruments for assessment of 

learning biology courses based on CBT is Wondershare Quiz Creator 4 software. The use of this software 

making evaluation questions is very good, because the support features are complete enough, and the operation 

is easy. 

 

II. LITERATURE REVIEW 
In the development research, there are several models proposed by experts. In general, learning design 

models can be classified into class oriented models, system-oriented models, product-oriented models, and 

procedural models [4]. The development of an evaluation instrument based on CBT can basically refer to 

various types of development models. The development model chosen by the authors is the Plomp’s 

development model. Plomp provides a model in designing education, which is divided into five stages, 

consisting of the preliminary investigation stage, the design stage, the construction stage, the evaluation and 
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implementation stages [5]. In this model, a development product based on the design has been produced. The 

products are textbooks, teaching materials, learning media and evaluation instruments [6]. 

Evaluation instruments in learning is a tool used to measure an object of measurement or collect data 

about a variable. In the field of education the instrument used to measure student learning achievement, factors 

have a relationship or influence their learning outcomes, the success of the teaching and learning process, and 

the success of achieving a program [7]. Forms of evaluation instruments are tests and non-tests [4]. Before the 

instrument used, it is analyzed first [8]. Two important characteristics of analyzing instruments are their validity 

and reliability. The instrument is valid if the instrument used to measure what should be measured. While 

reliability is something that can be trusted or something that shows the extent to which a measuring instrument 

can be trusted. Reliable tests if the scores obtained by the test participants are relatively the same despite 

repeated measurements [9]. A valid measuring instrument is not only able to produce the right data but also 

must give a right view of the data. The validity of a measuring instrument depends on the ability of the 

measuring instrument to achieve the desired measurement objectives appropriately [10]. 

CBT is a test held using the computer. The characteristic of CBT is the delivery technique for items are 

no longer using paper or paperless, both questions and answer sheets. Scoring or correction system by computer. 

Usually, participants can be working on and see items from the first number to the last [11]. According to [12] 

[13] [14] several advantages of computer-based testing are including reducing paper used; Checking answers 

made by the computer, so it saves time for checking; Test results can be directly seen by students; Questions are 

automatically randomized by computer, so the questions are different; Familiarize students in dealing with CBT. 

 

III. RESEARCH METHOD 
The development research model was adapted from Plomp (1997) development model with five stages 

of development, consisting of the preliminary investigation, design, construction, evaluation, and 

implementation. The Plomp’s development model is schematically illustrated in Figure 1. 

 

 
Figure 1. Design of development of evaluation instrument based on CBT with small group testing. 
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Preliminary Investigation stage, this activity is to formulate the rational thinking of the importance of 

developing an evaluation instrument based on CBT. Analyzed and set goals and learning the material to be 

tested. As well as the right software used for the development of an evaluation instrument based on CBT. 

Design stage, activities in this phase are more focused on the results obtained in the preliminary investigation 

phase, then the solution is designed. The result is a design document. Design includes a systematic process in 

which the complete problem of the previous phase divided into parts of the problem and the parts of the solution 

are applied. Then it connected to a complete structure. Evaluation instruments based on CBT are designed using  

Wondershare Quiz Creator 4 software. Construction stage, this phase is one of the production phases in 

addition to the design phase. In this phase, the technique for making an evaluation instrument based on CBT is 

made. In this phase development products are also produced based on designs have been previously designed. 

So that the final product of this study is an evaluation instrument based on CBT, assessment of learning biology 

course using  Wondershare Quiz Creator 4 software. Evaluation and Revision stages, the evaluation phase in 

this study aims to determine whether the product design specifications have been good or not. Then it was 

revised, then returned to design activities and so on. This cycle is a feedback cycle and stops after obtaining the 

desired solution. In this phase also produces revised products based on input from the experts. This stage 

includes validation by content expert and instructional design expert, also followed by a revision process. 

Validator suggestions or input are taken into consideration in product improvement. So that at this stage, 

products can be produced in the form of valid evaluation instrument based on CBT. Implementation stage, the 

implementation in this study is small group testing which aims to see the readability of the products have been 

developed. 

The subjects consisting of expert and students. The expert consisting of one content expert and one 

learning design expert. The small group testing subjects in this study were students who had taken the 

assessment of learning biology course. Students were chosen 21 people based on their academic abilities. We 

used the validation sheets which has been developed as the data collection instrument. Scoring criteria used in 

the validation of evaluation instrument and small group testing, consisting of score 1 (unsuitable), score 2 (less 

suitable), score 3 (suitable), score 4 (very suitable) [4] [15]. Data validity of evaluation instrument is data 

describes the validity of evaluation instrument has been developed. Validity data of evaluation instrument were 

analyzed using the following formula [16]. Determination of evaluation instrument has been developed using 

validity criteria [17], are shown in Table 1. 

 

 

Notes: P is the percentage of appraisal; n is the number of questionnaire items. 

 

Table 1. The criteria of validity of evaluation instrument 
Achievement level (%) Qualification Testing decision 

86-100 Very valid Not revised 

71-85 Valid Not revised 

56-70 Valid enough Revised 
41-55 Less valid Revised 

<40 Invalid Revised 

 

Analysis of cognitive test questions consisting of analysis of validity, and reliability. The formula used 

to analyze the validity of the item is Moment Product [4]. Criteria: if R(t) < R(c) it is valid, if R(t) > from R(c) it is 

invalid. The formula used to analyze the reliability of cognitive test questions is Cronbach Alpha [4]. The 

criteria of the reliability level of the test, consisting of 0.80 untill 1.00 (very high criteria); 0.60 untill 0.79 (high 

criteria); 0.40 untill 0.59 (high enough criteria); 0.20 untill 0.39 (low criteria); 0,00 untill 0,19 (very low 

criteria). 

 

IV. RESULTS AND DISCUSSION 
A. Preliminary Investigation Stage. 

The results of observations have been made in the assessment of learning biology course, indicate there 

is not yet an evaluation instrument based on CBT. In this course, the evaluation instrument still uses paper-based 

tests which makes it difficult, because used many papers in each evaluation. Universitas Sulawesi Barat already 

has a sophisticated computer laboratory that can be used as the place to conduct evaluations, but this is not used 

properly because of the unavailability of evaluation instruments based on CBT. Therefore the existence of 

evaluation instruments based on CBT is very urgent and needed to help lecturers and students. 

The characteristics of students in the biology education department generally come from various families. 

Cognitive development of students has shown the level of formal operational cognitive development. At this 

level, students have the ability to coordinate both simultaneously and sequentially by two types of cognitive 

abilities. Observations also show that students are more interested in conducting the evaluation based on CBT 
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because they are not troublesome and do not need paper for questions and answer sheets. They want a lecturer to 

initiate the evaluation based on CBT. One of the software can be used to develop an evaluation instrument based 

on CBT for assessment of learning biology courses is Wondershare Quiz Creator 4 software. The use of this 

software in making evaluation questions is very good, because the support of the features is complete, and the 

operation is easy. 

Assessment of learning biology courses have a general purpose that is for students to understand the 

nature of evaluation and its role in the teaching and learning process of biology, evaluation of student learning 

processes and outcomes and able to use it in compiling biology learning evaluations or educational research 

instruments. Assessment of learning biology courses provide a basis for understanding educational evaluations 

which consisting of mastery of objectives and assessment functions; the role of evaluation in the teaching and 

learning process; procedures and forms of evaluation; assessed ability; planning, compilation, analysis of test 

principal, validity and reliability of tests/test materials (concept and process skills); processing of assessment 

results; performance assessments, including portfolios, practical assessments; and class-based assessment. 

 

B. Design and Construction Stages 

The stage begins by analyzing cognitive test questions consisting of analysis validity and reliability. 

This important to ensure the questions included in Wondershare Quiz Creator 4 software have validity relate to 

accuracy and reliability relate to provisions [4]. The results of the analysis of cognitive test items are shown in 

Table 2. 

Table 2. Summary of data from analysis of cognitive test items 

No 

Questions validity 

No 

Questions validity Questions reliability 

Rxy Decision Rxy Decision 

Cronbach 

alpha 

coefficient 

Decision 

1 0.47 valid 24 0.63 valid 0.66 

 
 

 

 

Reliable 

2 0.38 valid 25 0.46 valid 

3 0.49 valid 26 0.52 valid 

4 0.49 valid 27 0.74 valid 

5 0.43 valid 28 0.58 valid 

6 0.50 valid 29 0.44 valid 

7 0.50 valid 30 0.61 valid 

8 0.37 valid 31 0.37 valid 

9 0.59 valid 32 0.47 valid 

10 0.41 valid 33 0.47 valid 

11 0.63 valid 34 0.68 valid 

12 0.41 valid 35 0.71 valid 

13 0.38 valid 36 0.79 valid 

14 0.80 valid 37 0.64 valid 

15 0.69 valid 38 0.83 valid 

16 0.74 valid 39 0.86 valid 

17 0.57 valid 40 0.55 valid 

18 0.45 valid 41 0.72 valid 

19 0.61 valid 42 0.71 valid 

20 0.42 valid 43 0.47 valid 

21 0.51 valid 44 0.61 valid 

22 0.43 valid 45 0.37 valid 

23 0.47 valid 

 

Table 2 shows the cognitive test items have varying levels of validity. The results have shown Rxy > 

Rtab, so the test items developed to fulfill the valid criteria (Rtab is 0.361). Table 2 also shows the coefficient 

Cronbach alpha on cognitive test questions is 0.66. Based on these results, it could be understood the developed 

cognitive test items fulfill reliability, with a high category. 

The techniques for making evaluation instrument based on CBT are: 1) open the Wondershare Quiz 

Creator software, 2) select and click create a new quiz, 3) select and click quiz properties, then the display will 

appear as follows, on the quiz information menu, please fill in the name of the exam in the quiz title, 4) on the 

quiz settings menu, you can determine the minimum grade for students by filling the passing rate, you can also 

set how long it takes students to answer the questions, the way by checking to enable time limit, click Options, 

5) on the quiz result menu, you can write the sentence "congratulations on you pass" or "you have not passed" 

by marking according to the result, 6) on the others menu, you can provide a password to the questions that you 

created by marking access with password only, and finally click OK, 7) next select and click question, after 

clicking it will appear several types of questions, please choose the type of question that will be made, 8) after 

all the questions are made, the next step is to design the appearance of the questions by clicking the player 

template menu, 9) review the questions have been made, the way is by clicking the preview menu, 10) the last 

step is publish the question by clicking publish on the menu then click CD / EXE. 
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Figure 2. The appearance introduction page of the evaluation instrument for assessment of learning 

biology courses. 

 

After the cognitive test questions have valid and reliable criteria, and then they are included in 

Wondershare Quiz Creator 4 software. The appearance of evaluation instruments for assessment of learning 

biology courses is shown in Figure 2. 

 

C. Evaluation and Implementation Stages 

After the construction phase is complete, then it validated by experts. Validation aims to obtain data of 

suggestions on the accuracy and suitability of the evaluation instruments. The implementation in this study is a 

small group testing which aims to see the readability of the product. Summary of the results of data analysis by 

content expert, instructional design expert, and small group testing are shown in Table 3. 

The indicators assessed by content expert and instructional design expert on the lesson plan consisting 

of systematically display the identity of course; Systematically test instructions for students; Information on the 

number of questions, passing rate, and passing scores are available on the introduction page; Navigation buttons 

are available; Systematically display questions and time to work on questions; Systematically display the result 

page; Easy to operate the software; Suitability of Background color and writing; Questions are presented 

interactively and are not rigid; Question items use the enhanced spelling; Font type and size are suitable and 

easy to read; Suitability of the questions with the indicators of learning outcomes; Suitability of the time 

provided with the number of questions; Question levels are compiled based on Bloom's revised taxonomy [18]; 

and Questions suitable with the level of cognitive development of students. Table 3 shows the content experts 

and instructional design expert giving appraisal for the final product with an average of 87% and 82%. 

Generally, components are appropriate and valid.  

Content expert and instructional design expert have been provided suggestions are including (1) 

instructions for working on the questions should be made points, (2) note the writing errors in items number 4, 

7, 10, 15, 20, 21, and 38, (3) the size of the questions must be proportional, not too small and large ( 4) the 

choice of answers in multiple choice questions should be randomized, (5) the formulation of the question is 

sorted by the questions item have been made, (6) the file should also be copied to the CD. Feedback: all 

suggestions from content experts and instructional design expert have been received, and the evaluation 

instrument has been revised well 
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Table 3. Summary of data analysis results by experts and students 

No Indicators 

Experts appraisal Average assessment 

of small group 

testing 
Content 

expert 

Instructional 

design expert 

A. Cognitive assessment instrument format based on CBT  

1 Systematically display the identity of 

course 
4 3 

4 

2 Systematically test instructions for 
students 

4 3 
4 

3 Information on the number of 

questions, passing rate, and passing 
scores are available on the 

introduction page. 

4 4 

4 

4 Navigation buttons are available 4 3 4 
5 Systematically display questions and 

time to work on questions. 
4 3 

4 

6 Systematically display the result 
page. 

3 3 
4 

B. The quality of cognitive assessment instruments based on CBT  

7 Easy to operate the software. 3 3 3.7 
8 Suitability of Background color and 

writing 
3 3 

3.7 

9 Questions are presented interactively 
and are not rigid. 

3 3 
3.7 

10 Question items use the enhanced 

spelling 
4 4 

3.7 
11 Font type and size are suitable and 

easy to read. 
4 4 

3.7 

12 Suitability of the questions with the 
indicators of learning outcomes. 

3 3 
- 

13 Suitability of the time provided with 

the number of questions. 
3 3 

- 

14 Question levels are compiled based 

on Bloom's revised taxonomy. 
3 4 

- 

15 Questions suitable with the level of 
cognitive development of students. 

3 3 
- 

Total 52 49 41 

Percentage 87% 82% 93% 

Qualification Very valid Valid Very valid 

 

Readability indicators assessed by students in evaluation instrument consisting of systematically 

display the identity of course; Systematically test instructions for students; Information on the number of 

questions, passing rate, and passing scores are available on the introduction page; Navigation buttons are 

available; Systematically display questions and time to work on questions; Systematically display the result 

page; Easy to operate the software; Suitability of Background color and writing; Questions are presented 

interactively and are not rigid; Question items use the enhanced spelling; Font type and size are suitable. 

Table 3 shows the small group testing results. Students with high, middle, and low academic abilities 

[19] [20] gave an average of 93% for evaluation instrument. Generally, the level of legibility of the components 

in the evaluation instrument is valid. Therefore, the evaluation instrument could be used as one of evaluation 

instrument based on CBT in the assessment of learning biology course. There are no suggestions and feedback 

from students after small group testing. Many researchers have already done studies investigating the 

relationship between computer usage ability and achievement tests. They are stressing that computer usage 

ability is an important predictor of respondent achievement; therefore, those poor students at computers may 

show low achievement in CBT. However, they added that with the increase in computer technologies and access 

opportunities, such problems might decrease [21] [22] [23] [24] [25]. 

 

V. CONCLUSION 
Evaluation instruments in learning is a tool used to measure an object of measurement or collect data 

about a variable. Evaluation instruments if developed correctly and systematically, a valid evaluation instrument 

could be produced. As in this study, the evaluation instrument based on CBT could be said valid because in the 

development stages follow the systematic Plomp's development. Development of evaluation instruments based 

on CBT in the assessment of learning biology courses is the first development in biology education department. 

This could be a good example to apply to other courses. This evaluation instrument will always update 

according to demands of the applicable curriculum so that the contents remain dynamic. 
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