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Foreword of Chair of Science Education Program

The fourth lnternational seminar of science Education is conducted to fulfill annual agenda of the
School of Graduate Studies, lndonesia University of Education.
The seminar theme "Curriculum Development of Science Education in the zr't Century" is chosen
emerge from many problems of science education in lndonesia. One of them is the overstuffed
condition of science curriculum that affected from rapid development of information in this era.
Besides, there are challenges of lndonesian people in facing against global competition. To win the
competition they have to think critically, Therefore many massages have to cover by science
curriculum caused it overloaded and difficult to be implemented.
We are not able to overcome the problem ourselves. We need input of information and experience
from many researchers all over the world. Therefore this seminar hoped to be an exchange
experience to solve the problem and lead to the discovery of science curriculum to enhance
lndonesian science education quality.
I would like to express my special gratitude to Prof Dr Bruce Waldrip from Monash University,
Australia; Prof Dr Russell Tytler from Deakin University, Australia; and Dr. Benny H.W.yung from
The University of Hongkong; who are specially come here to be key note speakers. Thank you for
sharing the result of your latest result with us.
Flnally I would like to thank to the committee who have been working hard to prepare the seminar
and publish the proceedings. Last but not least thank you for all speakers and participants of your
contribution today.

Bandung, 31 October 2o'ro

Chair of Science Edu(ation Program
School of Postgraduate Studies
lndonesia University of Education,

Prof.Dr.Liliasari,M.Pd
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Abstract

Key words : assessment isomorphi( problem, qualitative-qualitative, context, concept, wave

Background

One component that very important in learning
process is assessment. Assessment has many roles.

Yet, the roles that're very mportant to be

attentioned now namely that assessment can

increase the thinking level of the students' Hence,

we need to develop an assessment model for this
paradgm.

One assessment model that's proved can increase

the thinking level of thc students is isomorPhic
problem assessment model. This model is

<onsidered by Chandralekha singh. He bases his

assessment model at cognitive theory. cognitive
theory suggests that the context in which
knowledge is acquired and the way it is stored in
memory has lmportant impllcettons for whether
cues in a problem statement will trigger a recall of
the relevant (Bransford, et.al; Biork, et.al; Godden

et.al. in Singh,2oo8). singh's assessment mod€l is

about the isomorphic in qualitative and quantitative

at basic physics in mechanics. His research result

shows that the students' ability to solve the
qualitative problem ol mechanics that's
(onstructed in isomorPhi( is better than their ability
to solve the qualitative problem of mechani(s but
not isomorphic.

At this time, the physi(s leaming assessment, so

the assessment in basic physics learning is inclined
made not attention how to increase the physics

concept understanding of the students.
Assessment is inclined only funtioned as an

a(hievement to justified whether the students are

rule or not the basic physics matter that they have

studied without thinking how can the assessment

can access the student's real ability maximally.
However, all components in learning, consider the
assessment should to contribute in increasing the
physics concept understanding so their
understanding more and more maximal-

As a researher, I invent that the problems above

can be exceeded implementation the isomorprhic
problem assessment model. As for the assessment

model that's developped in this researh is

qualitative-qualitative and quatitative-quantitative
isomorphic problem by involved the essay and

multiple choice. The imPlementation subiect in this
research is wave.

The goals of this research was finding and

developping a mod€l of assessment that's hoPed to
able accessing (exploring) the students's concept
understanding maximally. namely assessrnent

isomorphic problem model. Special goals will be
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Development of Assessment lsomorphic Problem Model at Subiect

Matter Wave

Sudarto') and Liliasari

The goals of this research was finding and developping a model ol assessment that's hoped to able accessing

(exploring) the students's concept understanding maximally. namely assessment i5omorphic problem model. Special

goals will bc rcach in this rlscarch is product.d a modrl of asrclsment isomorphic problcm that prop.rrst to dlvclop
and to be apli(ated in assessing the students' achievement so it is more and more indicate the student's real ability or
real concept understanding. This research was using Research and Development method by steps: makingthe beginning

instrument design, validations, limited implementation, analizing the result of limited implementation, revision of the
beginning instrument, making real instrumen, broad implentation, analizing the result of broad implementation, and

publication. The result will be spredd in this article is the result by the limited implentation that involved 28 students of
Physics Departmen in Math and Science Faculty of Macassar State University. Results of this retearch are producted two
models of assessment isomorphic problem, namely qualitative-qualitative and quantitative-guantitative isomorphic
problem. At the fir5t model, th€ students wave concept understanding maximally by multiple choice, but at the se(ond

by essay.
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Development of Assessment lsomorphic Problem Model at Subiec Matter Wave

reach in this research is producted a model of
assessment isomorphic problem that properest to
develop and to be aplicated in assessing the
students' achievement so it is more and more
indicate the student's real ability or real concept
understanding. ln details, this research answers
about t) how to develop two models of isomorphic
problem assessment at basic physic about wave, :.)
creat two asesmen isomorphic problem with their
developping steps, 3) know the learning outcome
of the students, 4) how are their opinion about the
model.

Method

This research was using Research and Development
method by steps: making the beginning instrument
design, validations, limited implementation,
analizing the result of limited implementation,
revision of the beginnlng instrument, making real
instrumen, broad implentation, analizing the result
of broad implementation, and publication. The
subiect in this research is the studens from Physics
Department in Math and Science Faculty of
Makassar State University.

Result and Discussion

This research result consist of two models of
isomorphic problems assessment and its
development steps, test result by two models and
their anayizing, and the responses of the students
about both models are developped.

First, both models are producted in this research
are qualitative-qualitative and quantitative-
quantitative isomorphic problem. The development
steps of these models are; r) choosing the matter,
z) writing the conceps that'll be center of
assessment, 3) writing the concept analyzing, 4)
writing the goals of learning, 5) construct the
assessment, 6) at qualitative-qualitative models,
construct the assessment so it contains qualitative
problems and at quantitative-quantitative models,
construct the assessment so it contain quantitative
problems, and 7) each model is constructed in two
types: essay and multiple choice.

P8 -z

Second, the test result by two models and their
anayizing are showed in Table r until Table ro on
Appendix. According to the score and value data
from Table r, Table z, Table 5, and Table 6 (on
appendix), the value average of the students from
two models : r) in qualitative-qualitative model or
Model A part essay, the value average is 8o.r7 and
in part multiple choice the value average is 87.86, z)
in quantitative-quantitative model or Model B part
essay, the value average is 92.8o and in part
multiple choice the value average is n.q6. Hence,
at the first model (Model A), the students wave
concept understanding maximally by multiple
choice, but at the second (Model B) by essay. Table

3 and Table 4 (on appendix) show that the both
assessment are valid and reliable, their statuses are
well, and not very difficult.

Third, the responses of the students about both
models are developped are showed in Table ro and
Table tt. By the tables we know that there are z5
persons (8g.zg %) said that the assessments (model
A and B) are not difficult to solve and oly ] persons
(to-7r %) said difficult. All students (roo %) said that
the assessments (model A and B) are interested.

Conclusion

lf we want to construct qualitative-qualitative and
quantitative-quantitative isomorphic problem, we
can go by these steps: t) choosing the matter, z)
writing the conceps that'll be center of assessment,

3) writing the concept analyzing, 4) writing the
goals of leaming, 5) construct the assessment, 6) at
qualitative-qualitative models, construct the
assessment so it contains qualitative problems and
at quantitative-quantitative models, construct the
assessment so it contain quantitative problems,
and 7) each model is constructed in two types:
essay and multiple choice.

At Model A, the students wave concept
understanding maximally by multiple choice, but at
Model B by essay. The responses of the students
about both models are developped are : ,) 25
persons (8g.zg Z) said that the assessments (model
A and B) are not difficult to solve and oly J persons

{ro.7t %) said difficult and all students (roo %) said
that the assessments (model A and B) are
interested.
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