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Keywords: Nowdays, systemic approach are used widely in chemistry teaching and
multiple  choices question, learning. The aims of this study were (1) to examine the feasibility of
systemic approach, SMCQs the SMCQs, (2) to examine the validity and reliability of the SMCQs,

and (3) to analyze the level of difficulty of the SMCQs. The SMCQs
was developed using R and D model. The research instruments was
formed of questionnaire to assess the quality of the questions and
multiple choices questions based on the systemic approach to test the
validity, reliability, and item difficulty. Data analysis was performed
using the method of Winstep application through Rasch statistical

Corresponding Author: method. Based on the study, the quality of the SMCQs is excellent
erfan@uny.ac.id (88.46%) which consists of 30 items valid with high reliability.

Meanwhile, the difficulty level of the questions were 66.67% easy,
23.33% moderate, and 10% difficult

INTRODUCTION

There are several instruments to measure the academic achievenet of students in
chemistry teaching and learning, such as multiple choices question, true-false question, etc.
These kinds of this instruments can be categorized in two models, which are paper based
question and computer based question.

Multiple choices question is one form of evaluation that the answer can be obtained by
selecting one of the answers that have been provided. This kind of evaluation consists of
two parts, which are a problem (stem) and a list of suggested solutions (alternatives''). The
basic form of a stem is a question or an incomplete statement. Moreover, the list of the
alternatives contains of the best answer (or the correct answer) and a number of incorrect
answer or inferior alternatives (distractor).

Multiple choices question can be used to measure various levels of cognitive
knowledge, which are related to Bloom’s taxonomy of educational objectives (knowledge,
comprehension, application, analysis, synthesis, and evaluation). The strengths of this type
question' :

1. Learning outcomes from simple to complex can be measured.

Highly structured and clear tasks are provided.

A broad sample of achievement can be measured.

Incorrect alternatives provide diagnostic information.

Scores are more reliable then subjectively scored item (e.g. essay).
Scoring is easy, objective, and reliable.
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7. Item analysis can reveal how difficult each item was and how well it discriminated
between the strong and weaker student in the class.

8. Performance can be compared from class to class and year to year.

9. Can cover a lot of material very efficiently.

As an instrument for evaluation, this model has limitations[2], e.q.:

1. Constructing good items is time consuming.

2. Itis frequentlyo difficult to find plausible distractors.

3. It is ineffective for measuring some types of prolem solving and the ability to
organize and express ideas.

4. Scores can be influenced by reading ability.

5. Often focus on testing factual information and fails to test higher level of cognitive
thinking.

6. Sometimes there is more than on defensible “correct” answer.

7. Does not provide a measure of writing ability.

8. May encourage guessing.

Usually, multiple choices question have not been able to reveal the chemistry concepts
in a comprehensive manner. As a result, students are less able to think constructively and
tend to forget the basic chemistry concepts they have learned previously™.. Therefore, it is
required a new approach in developing a multiple choices questions.

In this study, the multiple choices questions was developed using systemic approach.
Thefore, this type of question is namely systemic multiple choices questions (SMCQs).
The systemic approach is an approach in teaching and learning where multiple components
are connected to each other by a mutual relationship[4]. The alternatives of SMCQs
consists of three concepts in chemistry which are connected each other.

This study was developed SMCQs on redox and electrolyte — non electrolyte solution
concepts. The aims of this resesrch were (1) to examine the feasibility of the SMCQs, (2)
to examine the validity and reliability of the SMCQs, and (3) to analyze the level of
difficulty of the SMCQs.

METHOD

This kind of this study was a research and developtment (RnD) that adapted the stages
presented by Gall, et al®, which are :

1. Research analysis, needs assessment, and proof of concept
Product planning and design
Preliminary product development
Preliminary field testing
Product revision
Main field testing
The final product revision

NN s LN

The SMCQs was developed by considering the cognitive level according to Bloom's
taxonomy, i.e. remembering,, understanding, applying, analyzing, evaluating, and
creating[G]. Preparation of the test items adjusted to basic competence in chemistry syllabus
in Kurikulum 2013.

The instruments of this study were questionnaire and also the SMCQs. Expert
judgement conducted on the instrument that have been made. A 15 high school chemistry
teachers assesed the quality of SMCQs using questionnaire which consists of three aspects,
i.e. construct, structure of the question, and chemistry concept. Each aspect is divided into
a number of indicators.
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The SMCQs tested to 160 students to determine the validity and reability. The test
results are used to determine the level of difficulty of the SMCQs. The data was analysis
using Winstep application through Rasch model.

RESULTS AND DISCUSSION
This research has developed 30 items of SMCQs on redox and electrolyte-non
electrolyte solution. For each question, there was 5 alternatives. The example of part of
SMCQs is shown in Figure 1 below.

1. Based on the term of electrolyte solution, which one is the correct answer?

A.
An electrolyte solution is electrically his soluti he solute dissoci
conducting solution. In this so ut|c_}n,t e solute dissociates
to form free ions.
When sodium chloride placed in water, it
dissolves into its component ions.
B.

An electrolyte solution is electrically

. . In this solution, the solute dissociates
conducting solution.

to form free ions.

When sugar placed in water, it dissolves
into its component ions.

C. | An electrolyte solution is electrically

conducting solution. In this solution, the solute does not

dissociates at all.

l T

FIGURE 1. A part of a SMCQs on redox and electrolyte — non electrolyte solution
concepts.

After the SMCQs were arranged, it was followed by a review from the judgement
expert. Furthermore, the advices from experts are used for the revision of the SMCQs. The
quality of SMCQs determined based on teacher assessment through the instrument that has
been made. The assesment result of SMCQs is shown in Table 1 below.

TABLE 1. The assesment result of SMCQs on redox and electrolyte - non electrolyte
solution concept.

Aspects
Construct Structure of the Question Chemistry Concept Average
Quality (%) 88.00 90.66 88.00 88.46
Category Excelent Excelent Excelent Excelent

Although the calculation indicate that SMCQs category excelent, during the data
collection process there were some reviewer stating that this type of question are too
difficult to student. In their opinion, the student would not be able to understand the
alternatives.

The validity of an instrument indicates the level of accuracy of an instrument to
measure what should be measured. The validity of items obtained through testing MCQs to
the students. There were 160 students of high school as subject for validation of the
SMCQs. Data were analyzed using Winstep applications toward Rasch analysis method.
The analysis showed that all items, 30 questions, were valid category.
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Reliability associated with a level of confidence. A test have a high level of confidence
that if these tests provide consistent results. Reliability of the SMCQs determined using
Winstep applications. Is is obtained that the realibility value of SMCQs is 0.95. This value
is classified as a special category based on the criteria analysis with Rasch models'®.

A test should not be too easy, and also should not be too difficult. An item that is too
easy to be answered correctly by all students is not a good item. Similarly, the items that
are too difficult so it can not be answered by all students is also not a good item. So the
good items are items that have a certain degree of difficulty!’”’. The level difficulty of
SMCQs was analyzed using Variable Maps on Winstep application. Based on the analysis,

the distribution of level difficulty given in Table 2 below.

TABLE 2. Level diificulty of SMCQs on redox electrolyte - non electrolyte solution concept.

Level difficulty
Easy Moderate Difficult
Number of items 20 7 3
Percentage (%) 66.67 23.33 10

Based on students and reviewers testimony, the strength of the SMCQs:

1. Can help students not to forget the chemistry concepts that have been studied
previously.

2. Making easier for students to understand the chemistry concepts without ignoring
the concept that has been studied previosly.

3. Can stimulate the curiosity of students to the relationship of chemistry concepts.

CONCLUSION

The result of this study showed that the quality of the SMCQs is excellent (88.46%) .

The SMCQs on redox and electrolyte — non electrolyte solutions consists of 30 items valid

with high reliability. Meanwhile, the difficulty level of the questions were 66.67% easy,

23.33% moderate, and 10% difficult.

Acknowledgments
The authors thank the YSU on research grants that have been awarded through DIPA
DP2M 2015.
References

1. Zimmaro, D. M. (2004). Writing good multiple-choice exams. Measurement and
Evaluation Center. The University of Texas. Austin. Retrieved on.

2. Sudweeks, R. R., Merrill, P. F., & Wood, B. (1991). How to prepare better multiple-
choice test items: Guidelines for university faculty. Brigham Young University
Testing Services.

3. Lagowski, J.J. (2008). SATL, Learning Theory, and the Physiology of Learning. 20"
ICCE Proceeding, Mauritius. pg.3-8

4. Al-Bashaireh, Zeid. (2011). Systemic Approach Effect on Achievement of Tafila
Schools Students in Science. [International Journal of Humanities and Social
Science, No.3(1), p.47-52

5. Gall, J., Borg, W. & Gall, M. (2003). Educational Research: An Introduction ( 7h ed).
Boston: Pearson Education.

6. Anderson, W. Lorin & Karthwohl, David R. (2010). Kerangka Landasan untuk
Pembelajaran, Pengajaran, dan Assesmen.Y ogyakarta: Pustaka Pelajar

7. Bambang Sumintono & Wahyu Arikunto. (2013). Aplikasi Model Rasch untuk
Penelitian Ilmu-Ilmu Sosial. Cimahi: Trim Komunikata Publishing House

8. Wayan Nurkancana. (1990). Evaluasi Hasil Belajar. Surabaya: Usana Offset Printing

Bandung, October 17", 2015 95




	LIST OF ARTICLE
	CHEMISTRY AND CHEMISTRY EDUCATION

	CH-03139
	CH-03161
	CH-03272
	CH-03342
	CH-03417
	CH-03433
	CH-03455
	CH-03501
	CH-03508
	CH-04206
	CH-04337
	CH-04511
	CH-03118
	INTRODUCTION
	METHOD
	RESULTS AND DISCUSSION
	CONCLUSION
	Acknowledgments
	References



