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Islamic Institute of Salatiga and Sebelas Maret University involving 120 undergraduates. Thereis a difference
in the mean post-test score of the control and experimental class. Besides, N-Gain shows that there is learning
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oufcome improvement in experimental class, taught by using online learning information system, of both the

State Islamic Institute of Salatiga and Sebelas Maret University. This research finding is supported by the
result of the questionnaire on the critical thinking skills and the effectiveness of online learning media . It is
found that there is significant and strong correlation between information system media and and critical
thinking skills. Based on the research findings, online information system media is effective to improve
undergraduates’ learning outcome and critical thinking skills in learning macroeconomics.
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INTRODUCTION

Critical thinking is a high level skill important to solve complicated and sharp problems that need in-
depth analysis. Critical thinking as cognitive skills requires logical and well-structured idea to solve
problems (Dwyer, Hogan, & Stewart, 2014). The skills emphasized cover analyzing, evaluating, and
synthesizing. Critical thinking skills can be measured through cognitive test by using mean score as the
achievement criteria as critical thinking is always associated with achievement (Van der Wal, 2000).

Critical thinking assists undergraduates in getting good academic achievement. It is also emphasized
by higher education so that critical thinking has an important role in learning (Ramsden, 1992; Fox.H, 1994;
Marton, 1997; Bensley, 1997; Facione, 2008). Undergraduates’ critical thinking is indeed suitable to solve
problems that involve mathematical and graphical approach as what is found in macroeconomics learning.
Macroeconomics combines economics understanding and mathematical skills. High level analysis in
understanding the correlation among certain concepts is needed to solve complicated problems.
Macroeconomics evaluation results on the undergraduates of the State Islamic Institute of Salatiga and
Sebelas Maret University are unsatisfying. Most of undergraduates face difficulty in understanding the
material especially which is related to graphical and mathematical analysis. 68% of undergraduates’
competence scores are below the passing grade which is 70. Therefore, there should be remedial teaching.
This shows that undergraduates’critical thinking skills should be improved (Nabila, R., 2018; Wardani, D.K,,
2018). Macroeconomics learning is characterized by in-depth concepts understanding as well as
mathematical and grapical analysis in solving economics problems. Therefore, it is really important for the
undergraduates to have good critical thinking skills (Van der Wal, 2000).

In learning macroeconomics, undergraduates still use old edition books. It costs a lot to buy new
edition books that will support their learning. Information technology is not utilized maximally in their
learning either. The way to improve the learning quality that eases undergraduates to access the material
anywhere and anytime is online learning innovation (Nabila, R., 2018; Wardani, DK, 2018).

Literature Review

Information and communication technology used in educational field is known as e-based learning. E-
based learning displays new features such as multimedia-based learning (text, visual, audio). The use of
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media in learning process is one of some ways that can be used to improve learning quality (Tania, KD, &
Ibrahim, A., 2011).

Undergraduates have more motivation to learn when they are able to interact with module and
multimedia that help them to understand the topic learnt better (Heidi, 2015). As stated by Sutopo (2003:23),
multimedia computer creates effective learning if various components (text, chart, audio, video, animation,
simulation, or photo) are interatively combined. Munir (2009:235) states that the benefits of using
multimedia are 1) multimedia provides convenience in giving feedback; 2) multimedia allows learners to
freely choose learningtopics; and 3) multimedia offers easy and systematic control towards learning process.
Based on the previous ideas, it can be concluded that computer-based multimedia creates new, interactive,
effective, efficient, and attractive teaching learning atmosphere.

To improve undergraduates’ learning outcome, more effective and efficient learning strategies are
needed including the use of learning media to positively support their learning process. Based on The
Partnership for 21st Century Living in Frydenberg and Andone (2016), information and technology literacy
should be effectively implemented by (1) using technology as a research instrument as well as to evaluate,
control, and share information; (2) using digital technology (GPS, computer, media player, and others),
communication device, and social media that canbe accessed, managed, and integrated based on its function
in education; and (3) having basic knowledge on the use of technology. Thus, in selecting the media, all
components of lesson plan such as objective, material, approach, method, evaluation, and learners’ profile
should be taken into account.

Online learning information system is one of media utilizations. The development of online learning
information system eases the undergraduates to access materials from different sources. Online learning
information system is selected as a supportive media since most of the undergraduates use internet to
communicate and interact. They also have social media so that learning media is adjusted to their interest.
Internet is a kind of facility that can be used to improve learning (Tania, K.D., & Ibrahim, A., 2011).

This research is blended learning theory development from a research done by Heidi (2015). Heidi’s
finds out that a kind of learning that correlates learning material with real events improves learners’ skills in
solving problems so that they aquire communication and critical thinking skills, especially when their
learningis supported by the use of website (online system) that integrates technology and learning. Learning
will be efficient if learners make use of website to practice (Collis and Van der Wende, 2002) since they can
re-open and repeat learning materials through website online (Kerdprasop and Kerdprasop, 2008).
According to Arsyad (2007: 12), good learning media have three main characteristics which are fixative,
manipulative, and distributive. Fixative is characterized by the media abilities to store, preserve, or
reconstruct a phenomenon. Manipulative is typified by its abilities to transfer various phenomena in
different, attractive, and straighforward contexts. Meanwhile, distributive has something to do with the
media abilities to repetitively show a phenomenon evenly to all learners without losing its essence.

The effectiveness of online learning information system is important to be identified to solve higher
education problems so that the learning becomes more effective and the undergraduates are encouraged to
think critically and learn independently.

Research Objective

This research aims to examine the effectiveness of online learning information system to improve
undergraduates’ critical thinking skills in learning macroeconomics. Based on this research objective, the
problems are formulated as follows: (1) Is online learning information system able to improve critical
thinking skills?; (2) Does the use of online learning information system encourage undergraduates critical
thinking skills?

METHODOLOGY

120 heterogeneous with an average age of 19 years undergraduates of the State Islamic Institute of
Salatiga and Sebelas Maret University who learn macroeconomics were involved in this research. The
approach implemented in this research was quantitative approach. The data analysis technique used to
examine the media effectiveness towards learning outcomeimprovement viewed from critical thinking skills
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and to identify the effect of using macroeconomics learning information system media towards
undergraduates’ critical thinking skills was descriptive quantitative analysis. Hence, pre-test and post-test
mean score on both control and experimental class were tabulated and compared to know the media
effectiveness towards learning outcomeimprovement viewed from critical thinking skills. The data collected
from the questionnaire on the influence of macroeconomics learning information sy stem media towards
critical thinking skills were also analyzed and tabulated.

Research Instrument

There were two instruments used in this research which were test and questionnaire. Those two
instruments were used to examine the effectiveness of online learning information system in improving
learning outcome viewed from undergraduates’ critical thinking skills. Critical thinking skills can be
measured through cognitive test. Cognitive test can be used to measurecritical thinkingskills since that type
of skill is always related to academic achievement (Van der Wal, 2000). There were 20 items related to
graphical and mathematical analysis in the pre-test and post-test. The items were made based on Bloom
Taxonomy. To emphasize critical thinking skills improvement, the items referred to C4 (analyze), C5 (

evaluate), dan C6 ( synthesize).

Meanwhile, the questionnaire on online learning information system towards critical thinking skills
covered 48 items in the from of statements. The statements included two variables, critical thinking and
online learning information system effectiveness. The questionnaire applied 4-point likert scale (4)”strongly
agree”, (3) “agree”, (2) “disagree”, and (1) “strongly disagree”. The research instrument was arranged based
on the twomain variables which were critical thinking and online learninginformation system effectiveness.
The first variable which was critical thinking covered three indicators: (1) Confidence in critical thinking;
(2) Valuing critical thinking; (3) and Misconceptions (Stupple, Maratos, Elander, Hunt, Cheung,
&Aubeeluck, 2017). Meanwhile, online learning information system effectiveness covered five indicators as
follows: (1) Students” behavior and attitude; (2) Technology/system; (3) Interactive applications; (4)
Institutional; and (5) Instructors’ characteristics (Poon, Lock-Teng Low, & Gun-Fie Yong, 2004).

Data Analysis

The data on the effectiveness of online learning information system to improve undergraduates’
learning outcome were analyzed after the data normality and homogeneity were tested. The normality and
homogeneity of the data were tested by using IBM SPSS Statistics 23 program. T-test was also used to know
the mean score difference between experimental and control class. The researchers also applied Gain
analysis technique to know the undergraduates’ learning outcome (knowledge). Gain was obtained by
comparing the test score before and after the treatment. Gain score was measured by using the formula as
follows (Hake, 1998):SG=(S_post-S_pre)/(S_maks-S_pre) while the learning outcome improvement was
categorized into three criteria: high (g > 0.7), medium (0.3 < g < 0.7), and low (g < 0.3). The effectiveness on
the use of media towards undergraduates’ critical thinking skills could be also seen from the questionnaire
distributed to undergraduates’ in experimental class. The instrument was adapted from the research
conducted by Stupple, Maratos, Elander, Hunt, Cheung, & Aubeeluck (2017) and Poon, Lock-Teng Low, &
Gun-Fie Yong (2004). The influence was analyzed by using IBM SPSS Statistics 23 program through simple
regression analysis. Simple regression analysis required validity, reliability, and classical assumption test. If
rois higher than rt, the correlation between the two variables were significant.

FINDINGS
Critical Thinking Skills Improvement Viewed from Learning Outcome

The level of significance in this research is 0,05. The research is conducted in the State Islamic Institute
of Salatiga (IAIN) and Sebelas Maret University (UNS). Based on normality pre-test on the control class of
IAIN, it is found that Kolmogorov-Smirnov Sig value is 0,017 > 0,05 and Shapiro Wilk Sig value is 0,184 >
0,05; while on the experimental class of IAIN, Kolmogorov-Smirnov Sig value is 0,164 > 0,05 and Shapiro
Wilk Sig value is 0,077 > 0,05. These indicate that the pre-test scores on both control and experimental class
of IAIN are normally distributed. Related to post-test normality test on the control class of IAIN,
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Kolmogorov-Smirnov Sig value is 0,200 > 0,05 and Shapiro Wilk Sig values is 0,221 > 0,05; whereas post-test
normality test on the experimental class of IAIN shows that Kolmogorov-Smirnov Sig valueis 0,132 > 0,05
and Shapiro Wilk Sig value is 0,061 > 0,05. It means that post-test scores, either in control or experimental
class, are in normal distribution. Based on normality pre-test on the control class of UNS, it is found that
Kolmogorov-Smirnov Sig value is 0,200 > 0,05 and Shapiro Wilk Sig value is 0,391 > 0,05; while on the
experimental class, Kolmogorov-Smirnov Sig value is 0,200 > 0,05 and Shapiro Wilk Sig value is 0,398 > 0,05.
The pre-test scores on the control and experimental class of UNS are in normal distribution. In terms of
normality post-test on the control class of UNS, Kolmogorov-Smirnov Sig value is 0,071 > 0,05 and Shapiro
Wilk Sig value is 0,052 > 0,05; whereas in terms of normality post-test on the experimental class of UNS,
Kolmogorov-Smirnov Sig value is 0,200 > 0,05 and Shapiro Wilk Sig value is 0,742 > 0,05. Both results show
that post-test scores for either control or experimental class of UNS are normally distributed. Referring to
homogeneity test done in IAIN; homogeneity pre-test Sig valueis 0,173 > 0,05 and homogeneity post-test Sig
value is 0,731 > 0,05. Thus, each class of IAIN is homogeneous. It is also found that in UNS; homogeneity
pre-test Sig value is 0,880 > 0,05 and homogeneity post-test Sig value is 0,328 > 0,05. This indicates that each
class of UNS is homogeneous. Therefore, it can be concluded that the undergraduates’ pre-test and post-test
scores of IAIN and UNS are homogeneous.

Based on the t-test on the pre-test done in IAIN, Sig. (2 tailed) is 0,495 > 0,05 and t value (0,687) < t table
(2,0017) so Ho is accepted. It means that there is no difference between pre-test mean scores on the control
and experimental class. The same finding is also obtained in terms of the t-test on the post-test done in IAIN.
Sig. (2 tailed) is 0,005 < 0,05 and -t value (-2,901) < -t table (-2,0017). Hence, Ho is rejected. It shows that there
is difference between post-test mean scores on the control and experimental class. Based on the t-test on the
pre-test done in UNS, Sig. (2 tailed) is 0,221 > 0,05 and -t value (-1,237) > -t tabel (2,0017). Ho is accepted. It
indicates that there is no difference between pre-test mean scores on the control and experimental class.
Related to the t-test on the post-test, Sig. (2 tailed) shows that 0,000 < 0,05 and -t value (-3,857) < -t table (-
2,0017) so that Ho is rejected. This denotes that there is difference between post-test mean scores on the
control and experimental class. The different mean scores between experimental and control class of both
IAIN and UNS are caused by the treatment, the use of online learning information system on experimental
class in macroeconomics learning,.

Based on Gain test on the scores of IAIN’s undergraduates, the data on the control class show that the
undergraduates who are included in high criteria are 0%, medium are 27%, and low are 73%. It means that
thereis no undergraduates in the control class who are considered having high criteria. On the experimental
class of IAIN, the undergraduates who are included in high criteria are 3%, medium are 67%, and low are
30%. Besides, in UNS, the data on the control class show that theundergraduates who are considered having
high criteria are 0%, medium are 60%, and low are 40%. This denotes that there is no undergraduates
considered having high Gain criteria. On the experimental class of UNS, the undergraduates who are
considered having high criteria are 0%; it is the same as the data on the control class. However, those who
are considered having medium Gain criteria aremore than that of in the control class whichis 83% and those
who are considered having low Gain criteria is only 17%. It can be said that the two experimental classes of
IAIN and UNS have higher N-Gain than the control classes. Therefore, the implementation of online
information system in experimental class improves theundergraduates’ learning outcome better rather than
the treatment done in control class.

The Effectiveness of Learning Information System Media in Macroeconomics Learning to Im prove
Critical Thinking Viewed from Questionnaire Filled by the Undergraduates

The validity of the questionnaire in this research is measured by using Product Moment formula. This
formula measures the correlation amongitems towards the total score in a questionnaire. It is found that ro>
rtso that all questionnaireitemsin this research are considered valid. Meanwhile, the reliability is measured
through Alpha Cronbach with 0,07 as the minimum value. The measurement shows that Alpha value on the
questionnaireis 0,929 > 0,70. Thus, the questionnaireused as a research instrument in this reseach is reliable.

The result of Kolmogorov-Smirnov normality test is 0,200 > 0,05. This shows that the data collected
from the questionnaireare in normal distribution. F obtained from linearity test is 1,926 while F table is 7,08.
Fo is lower than F: (Fo < Ft). It denotes that web-based macroeconomics learning information system has
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linear and significant correlation towards critical thinking. From the heteroscedasticity test, the obtained
value is 0,983 > 0,05. There is no heteroscedasticity. The autocorrelation test used is Durbin Watson test.
Durbin-Watson value obtained in this research is 2,192 while Durbin-W atson scale is 1,55. It means that Fo>
Fi; there is no autocorrelation.

Based on the result of simple regression analysis, equation Y = 52,578 + 1,247 X can be formulated. a is
the constants (52,578) showing that X (web-based macroeconomics learning information system) is constant.
Hence, Y (critical thinking skills) is 52,578. b1 = 1,247. It means that if web-based macroeconomics learning
information system increases 1 unit, critical thinking skills increases 1,247 unit.

The next analysis is autocorrelation analysis. Ro is 0,595 > 0,05. The result indicates that there is
significant and strong correlation between online learning information system and critical thinking skills.
Coefficient of determination shows from R square table is 0,355. Critical thinking skills (Y) is 35,5 %
influenced by online learning information system while 64,5 % of it is influenced by another factor that is not
included as the research variable. Online learning information system interprets 35,5 % of undergraduates
critical thinking skills. This percentage is considered having high category to measure a certain factor. In
summary, online learninginformation system is effective to improve undergraduates’ critical thinking skills
in learning macroeconomics.

RESULT, DISCUSSION, AND SUGGESTIONS

Based on the findings, it is proven that online learning contributes positively towards the learning
outcome shown by the difference between the experimental and control groups. This finding strenghtens the
research done by Kerdprasop and Kerdprasop (2008) showing that website is effective to improve the
learning outcome since the materials can be repeated independently by the learners. Online-based learning
process is interesting for the undergraduates to study the materials due to the variation of audio, video,
visual, and text; so student-centered learning can be achieved (Sutopo, 2003:23; Kerdprasop, N. and
Kerdprasop, K, 2008; Mccutcheon, Halloran, & Lohan; 2018). Due to the multimedia element in online
learning, the undergraduates’ interest and attitude to study deeper can be achieved (Mccutcheon, Halloran,
& Lohan, 2018). Website-based learning eases the undergraduates to construct the materials through
borderless information access independently (Wang et al. 2017) and to be active since they have their own
accounts to access the materials anywhere and anytime. The website used in macroeconomics does not only
include materials in it but also exercise, pre-test, and post-test so that the undergraduates can study the
materials in one package. Mccutcheon, Halloran, & Lohan (2018) say that web-based learning media that are
integrated with material and evaluation help the undergraduates to construct the concept completely.

In order to improve the undergraduates’ critical thinking, a real macroeconomic case study is included
in the materials. This case study requires the undergraduates to whether agree or disagree towards certain
information, evaluatethe case to find a decision, and synthesize the data to generate new idea by relating the
theories and the practices (Florea and Hurjui, 2015: 566; Samah, Hassan, Wahat, and Zaremohzzabieh, 2016:
122). This concept is supported by Zawilinski (2009: 660) who says that critical thinking can be improved by
synthesizing online resources. Online learning also motivates the undergraduates to continue their learning
since it can raise their curiousity; hence online learning can give deeper learning experience (Panigrahi,
Srivastava, & Sharma, 2018).

Online learning requires the undergraduates to do self-management and be independent through
managing the time to finish the learningsince they are not monitored by the lecturer (Davis et. al., 2018). The
online teaching and learning process provides analytical and conceptual framework to self-manage since the
materials areintegratedin a single system (Tsai, 2014; Chan, 2012). Web-based online learning is proven able
to realize student-centered learning so that the teaching and learning process can be more active and
effective (Zhang, 2006). Based on the aforementioned notion, metacognitive, especially critical thinking,
takes important role in online learning to achive the expected goal (Tsai et. al., 2018).

Based on the result of data analysis, it is concluded that online learning media are able to effectively
improve the students’ critical thinking as proven by the improvement of the undergraduates’ learning
outcome and survey distributed among the undergraduates. The findings are in line with the research
conducted by Morris, N. P. (2010) and Kazu, I. Y., & Demirkol, M. (2014), which show that blended learning
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can improve the learning outcome as well as the undergraduates’ satisfaction in the class. Besides, research
done by Korkmaz, O., & Karakus, U. (2009), Saadé, R. G., Morin, D., & Thomas, J. D. (2012), Wannapiroon, P.
(2014), Jou, M, Lin, Y. T,, & Wu, D. W. (2016), Swart, R. (2017) shows that blended learning not only
improves the learning outcome but also the undergraduates’ critical thinking skills. Petchtone, P., &
Sumalee, C. (2014) prove that web-based online learning can improve the undergraduates’ cognitive
creativity and critical thinking skills.

The use of online information system in macroeconomics class is effective to improve the learning
outcome as well as to encourage the undergraduates’ critical thinking. The improvement of the learning
outcome is proven by the N-gain and t-test of experimental and control classes, while the correlation
analysis result shows that thereis a strongand significant corelation between information system media and
critical thinking. The limitation of using online information systems is that it takes longer time to connect
computer devices with theinternet at the beginning of learning. There areseveral recommendations that can
be drawn from this research. For the other researchers, online information system learning can be developed
further, for example providing forum as a place for the undergraduates to communicate and share between
the undergraduates and the lecturer to establish more ideal online learning. For educators, in using learning
media, the need of the undergraduates have to be taken into account more. For undergraduates, besides
concerning on the macroeconomic issues, concerning the other economic issues are due, especially those
related to the daily life.
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