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Abstract

The study aims to determine the effectiveness of guided inquiry and free inquiry to improve students’
higher-order thinking skills (HOTS). The quasi-experiments was conducted using non-equivalent pretest
post-test control group design. Simple random sampling was used as the sampling technique with 64
students. The essay instrument was designed to measure students' HOT on three divisions of Fungi, namely,
Zygomycota, Ascomycota, and Basidiomycota. The results show a significant increase of higher-order
thinking skills towards student ability categories from both guided inquiry and free inquiry learning model.
However, the two models of inquiry do not give a significant difference of students’ HOTS and gender.
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1 INTRODUCTION

Programme for International Student Assessment
(PISA), implemented by OECD in 2009 has
performed several research studies to discover the
ability to read literacy, mathematics and science of
15 years old students in 65 countries. The results
indicates that the ability of Indonesian students'
mathematics literacy was ranked 55th with score 371
out of 65 countries, where almost all Indonesian
students were only able to possess the 3rd level of
subject matter out of 6, while students in developed
countries were able up to level 4,5, or even 6
(Palungan, 2014).

It is not different from Indonesian achievement
towards the review by Trends in International
Mathematics and Science Study (TIMSS). It is
reported that the mathematics and science skills of
7th-grade students in 2007, Indonesia was ranked
35th out of 49 countries. As for science, the average
score of Indonesian students was 427 while Thailand
and Malaysia were 471 and Singapore was ranked
first with the score of 567 (Balitbang, 2015).

From PISA and TIMSS confirmed that
Indonesian students’ science ability was far below
the average number compare to students in other

higher-order thinking skills, guided inquiry, free inquiry

countries across the world. Therefore, serious efforts
and commitment are required to enhance the
educational process, hope for better generations, and
able to compete in PISA and TIMSS with other
countries in the future.

Teachers and learning environment needs to put
a better concerned towards students’ higher-order
thinking skills, especially for Biology course.
Biology is the scientific knowledge that requires
higher-order thinking skills. Thus because it is
connected to the various systems of living things and
its complex phenomena. Learning science means
that students are directed to compare the predictions
of the theory through the scientific method
experiments. Hence, the scientific inquiry attitude
should be compulsory towards science learning
environment. Thus, triggers the way of thinking and
the ability of scientific works as it is the necessary
part of life skills matters

The Curriculum of 2013 emphasized on higher-
order thinking skills (Ministry of Indonesian
Education, 2015). Guided inquiry and free inquiry
are the appropriate and precise learning techniques
to enhance students’ higher-order thinking skills. It
gives students the access to fully explore their
knowledge actively and independently.
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Research of inquiry in general conducted by
Hendryarto and Amaria stated that inquiry learning
model positively influenced students’ higher-order
thinking skills (Hendryarto, 2013); that guided
inquiry learning model was better in improving
students’ learning outcomes and its higher-order
thinking skills (King, Goodson, & Rohani, 2017);
(Yalamanchili, Vaddi, & Anne, 2014)

there is a significant influence of chemical
learning method which implemented by modified
free inquiry learning towards students’ achievement
and their higher-order thinking skills  (Pratiwi,
2012).

Contrast to the guided inquiry, free inquiry
model as the highest types of inquiry based learning
takes to another whole level. Students can design
their  problems, tools/materials, procedures,
conclusion, and implication of certain problems
means students are almost the same as doing the
actual science itself (Friesen & Scott, 2013). Darma,
Sadia & Suma (2014) then argues that these will
lead to various themes and ideas of experiments,
opportunity to act like a real scientist where it will
be least or no guidance at all, and produce a different
kind of problem-solving alternatives which depend
on how the students construct their answer.

It is also confirmed by the research of Wilson,
Taylor & Kowalski (2010) that students in the
inquiry-based group reached significantly higher
levels of achievement than those who experiencing
commonplace instruction. The effect was consistent
across a range of learning goals (knowledge,
reasoning, and argumentation). Another study
performed by Damayanti, Ngazizah & Setyadi
(2013) indicates that critical thinking, part of higher-
order thinking skills was in good category level.
This means that guided inquiry learning can
optimize students’ critical thinking (Zaini, 2016).

There have been no research findings that assess
the effectiveness of inquiry learning model related to
the differences of students’ ability as well as gender.
Hence, the study will focus on improving students’
higher-order thinking skills by comparing two types
of inquiry learning models namely guided inquiry
and free inquiry.

2 METHODS

The research was conducted by Quasi- Experiment
method (Cohen, Manion, & Morrison, 2011). The
simple random sampling was used to determined
specific treatments for each class (Emzir, 2013).
Guided inquiry learning model for first experimental
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class and free inquiry learning model for the second
experimental class. The Research design was
nonequivalent pretest-posttest control group design
For six weeks both classes use guided and free
inquiry learning. For more details, the design was
stated in the following table 1.

Table 1. Research Design

Class Pretest Treatment Post test
fxperlment o Xu 0
ﬁxperlment 0s Xo, 04

O and O3 are the symbols of students’ higher-
order thinking skills before treatment was given. Xu
is the guided inquiry learning experimental class
while the free inquiry experimental class named as
Xm. Post-treatment of guided inquiry learning
symbolized with O as for free inquiry named Oa.

2.1 Instruments

The test was designed based on the learning
indicators of Fungi. There was nine essay test, in
accordance to Revised Bloom’s Taxonomy cognitive
domain. The test description for measuring higher-
order thinking skills was validated constructively by
two experts. Additionally, empirical testing results
show that the reliability value of 0,82 obtained. This
means that the tested instruments have a high
category of reliability.

2.2 Data Analysis

The statistical test of ANOVA SPSS version 22
(2017) was used to analyze the data of Normal Gain
value (Meltzer, 2002).The data were gathered to find
out the effectiveness of students’ higher-order
thinking skills and discover the relations of gender
and students’ ability category towards higher-order
thinking skills.

3 RESULTS AND DISCUSSION

N-Gain from both experiments classes were tested
by the Kolmogorov Smirnov to seek for its
normality, and normal data were obtained for both
classes (guided inquiry classes (0,1 > p 0,05), while
free inquiry class (0,09>0,05). The homogeneity was
then followed by the Homogeneity Levine test and
show both classes were homogeneous. The ANOVA
test results are shown in the following table 2
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Table 2. ANOVA N-Gain Improvement of HOTS of
Guided Inquiry and Free Inquiry Class

Sum of Mean

Squares Square Sig.
Between 599 1000 %0 o3
Groups 7
Within 159 62 034
Groups

Total 2,130 63

According to Table 2, the two models of
inquiry do not give a significant difference of
students’ HOTS. ANOVA was further tested to
discover the differences in the effectiveness of 2
types of inquiry learning models towards students’
ability category. The test results as in the following
table.

Table 3. ANOVA N-Gain Results towards HOTS of
Students’ Ability Category

Sum of Mean

Squares Square Sig.
Between

,863 2 431 66,633 ,000
Groups
Within = 39 61,006
Groups
Total 1,258 63

Table 3 reveals that there are differences of
students’ ability category (high, medium, low) in the
two experimental classes. The Tukey test results are
presented as the following table.

Table 4. Multiple Comparison Tukey HSD
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previous review by Lott (1983) which reported that
inquiry significantly gave a higher performance of
higher-order thinking skills and learning outcomes.

Table 5. ANOVA N-Gain Results towards HOTS of
Students’ Gender

Sum of Mean

Squares Square Sig.
Between 9 1,000 006 941
Groups
Within 5 109 62 034
Groups

Total 2,130 63

low Medium -,22072° ,02719 ,000 -,2860 -,1554
High  -,40309 ,03516 ,000 -4875 -,3186
22072° 02719 ,000 ,1554 2860
High  -,18237" ,02825 ,000 -,2502 -,1145
high Low  ,40309" ,03516 ,000 ,3186 4875
Medium ,18237° ,02825 ,000 ,1145 2502

medi Low
um

Tukey HSD

*_ The mean difference is significant at the 0.05 level.

Table 4 shows that there are significant
differences in three types of students’ ability
categories. The results are in accordance with the

Table 5 represents that there is no significant
difference of students’ higher-order thinking skills
enhancement towards their gender. Both male and
female of two experimental classes have the same
opportunity to increase their higher-order thinking
skills. It is also confirmed by the previous study of
Heong, Othman, Yunos, Kiong, Hassan & Mohamad
(2011) which stated there is no significant difference
of gender, achievement, and economic status
towards higher-order thinking skills.

Essentially, the inquiry is a process which
starts from formulating problems, making
hypotheses, gathering evidence, verifying
hypotheses, drawing temporary conclusions, and
testing the conclusions (Zulfiani, 2007) with high
mental processes. Staver and Bay (1987) argue that
both guided and free inquiry use the same steps of
practices. The different is on the amount of teacher’s
guidance in providing the information to the
students. Guided inquiry allows teachers’ guidance
or contribution to the student’s experiment
performance, while free inquiry allows students to
be able to explore their experiment issues in the
laboratory and solve the problems which involving
the scientific inquiry and science process skills.

4 CONCLUSIONS

Guided and free inquiry learning models positively
significant towards students’ ability category
meanwhile no significant results of students’ HOTS
and gender from both experimental classes. Hence, it
is concluded that guided and free inquiry learning
models are suitable and recommended to enhance
students’ HOTS.
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