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Abstract -The purpose of this study was to determine the effect of
the utilization of microbiology dictionaries and microbiology
textbooks in the contextual learning of the higher order thinking
skills of biology students in microbiology courses. The type of the
research is quasi-experimental. The population of this study was
all sixth-semester students of Biology, State University of Medan,
which consisted of eight classes. The sampling technique was
random sampling, namely the experimental classl by using
microbiology textbooks in the contextual learning order,
experimental class2 by using microbiology dictionaries in the
contextual learning and control classes with direct learning in the
contextual learning order. The total sample is 102 students. Data
were collected using tests. The high-level thinking skills of
students were analyzed by covariate analysis techniques
(Anacova) and Tukey's advanced tests. The results showed that
there was an effect of the utilization of microbiology dictionaries
and microbiology textbooks in the contextual learning of
students' higher order thinking skills.
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I. INTRODUCTION

A learning process which involves high-level thinking
skills will become a meaningful learning. The implementation
of the learning process of science in universities tends to be
identical with material information with a broad scope
[11];[14]. One indicator of student understanding of the scope
of science material is the mastery of various thinking skills,
including explaining skills, gathering evidence, giving
examples, formulating generalizations, applying concepts,
making analogies, using reasoning, and presenting scientific
concepts in new situations. Therefore, learning in universities
should pay attention to and apply the higher order learning
scheme. Higher order thinking skills are now increasingly
needed among students because this way of thinking can be
applied in solving problems in real life. There are many
problems that students will and even always find in their daily
lives, so it needs thinking skills to overcome these problems

(8]

According to Bloom's revised taxonomy, the cognitive
process is divided into Lower Order Thinking and Higher
Order Thinking. Capabilities including LOT are the ability to
remember, understand, understand and apply, while HOT
includes the ability to analyze, analyze, evaluate and create
[41;[20].

Higher order thinking ability is an important aspect of
teaching and learning so that the learning process should pay
attention to students' thinking skills. Higher order thinking will
occur when someone associates new information with existing
information stored in his memory and will connect or
rearrange and develop the information to achieve a goal or
find a solution for a difficult situation [15]. The learning
process is more likely to be focused in one direction, and
students are less aware of the thinking process so that
meaningful and relevant learning processes are less
achievable. This is in line with Suwardjono's (2009) opinion
that students consider lecturers to be the main source of
knowledge and who are experts in their fields, students only
obtain knowledge without knowing the process and
understanding of that knowledge. It must be recognized that
higher order thinking is far more needed in the present than in
the past [3].

Teaching materials are also a factor that can influence
learning outcomes [6];[5]. Teaching materials are information,
tools and or text needed by educators for planning and
reviewing the implementation of learning[7]. The availability
of teaching materials in the learning process can improve the
quality of learning and learning outcomes [5]; [12]; [2].
Teaching materials are also able to make the learning process
in the classroom more interesting, practical, effective, and able
to make learners play a more active role in the learning
process in the classroom

According to [22], Contextual Teaching and Learning
(CTL) is a holistic learning process and aims to help students
to understand the meaning of teaching material by linking it to
the context of their daily lives (personal, social and cultural
context), so as to be able to have knowledge and dynamic and
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flexible skills to actively construct themselves. Contextual
Teaching and Learning Approach (CTL) is a way of
presenting lesson material by exposing students to problems
that must be solved or resolved in order to achieve educational
goals that are linked to daily life [21]

II. METHODS

The method used in this study was a quantitative method
with a quasi-experimental design approach. Both the
experimental class and the control class were given tests of
high-level thinking skills before and after applying the
learning scheme. The population in this study were all sixth-
semester students, Biology Department, State University of
Medan. Random sampling technique was used. The number of
samples was 102 people: the experimental class1 consisted of
35 people were taught by using microbiology textbooks in the
contextual learning order, the experimental class2 35 people
who were taught using a microbiology dictionary in the
contextual learning and the control class were 32 people
taught using direct learning in the contextual learning order.

III. RESULT AND DISCUSSION
A. University Student Higher Level Thinking Ability

The influence of microbiology dictionaries, microbiology
textbooks, and direct learning in the contextual learning order
of students' higher order thinking skills that were analyzed by
covariance analysis technique (Anacova) using SPSS. The
result showed significant differences (F = 29.191; P = 0.00).
Additionally, the results of the Tukey’s test showed that the
high-level thinking skills of students who were taught by using
the microbiology dictionary (76.25 + 7.06) differed
significantly with microbiology textbooks (85.97 + 6.53) (P =
0.000). Higher order thinking skills of students who were
taught using microbiology textbooks (85.97 + 6.53) differed
significantly from direct learning (73.81 + 8.83) (P = 0.000),
but higher order thinking skills of students’ who were taught
using the microbiology dictionary (76.25 + 7.06) was not
significantly different from direct learning, (73.81 £ 8.83) (P =
0.381) as can be seen in Figure 3.1 below:
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Fig 3.1. Comparative Diagram of Post-test Results of Student Higher Order
Thinking Skills

The above diagram shows that the average posttest higher
order thinking ability of students taught by microbiology
textbooks in contextual learning is higher than that of taught
by using a microbiology dictionary in the contextual learning
order. The lowest posttest score is students who are taught by
direct learning in the contextual learning setting.

Comparative recapitulation of higher order thinking skills
of students based on bloom taxonomy which refers to:
analyzing (C4), evaluating (C5), and creating (C6) which are
taught by using microbiology dictionaries, microbiology
textbooks, and direct learning in contextual learning settings in
microbiology courses of Biology program in State University
of Medan is stated in Figure 3.2.
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Figure 3.2. Comparative Diagram of Higher OrderThinking Skills of Students
Based on Bloom's Taxonomy.

The diagram in Figure 3.2 shows that the students'
higher order thinking skills in the aspects of analyzing (C4),
evaluating (C5) and creating (C6) which are taught by using
microbiology textbooks in contextual learning settings are
higher than learning using microbiology dictionaries in
contextual learning settings. The lowest average score is
students who are taught by direct learning in the contextual
learning setting.

Contextual learning is a learning that links the
content of the lesson to the real world and is motivated in
connecting knowledge and its application in life. When we
discuss teaching methods, of course, we must consider the
learning media used. Lecturers as facilitators only help and
direct students in learning, where students are expected to be
able to utilize teaching materials to support their success. This
applies to students of the Biology Department of the State
University of Medan, where microbiology dictionaries and
microbiology textbooks in contextual learning settings may
influence students' higher order thinking skills.

This is in line with the research by [19] that states the use of
media dictionaries is very effective in improving
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understanding with a significant influence. Tarigan in[23]
suggests that textbooks are also a learning tool commonly
used in schools and universities to support a teaching program.
In this communication process, at least three things are
involved, namely (a) communicator: in this case the author as
the messenger, (b) communicant: in this case the reader as the
recipient of the message, and (c) the contents of the message:
in this case the content / the concept of scientific discipline to
be conveyed. [10] state that textbook will always play an
important role in education because it is one of the
compulsory references for institutions or schools. Based on the
results of [16], it was found that there was a positive and
significant influence on the use of media books on learning
outcomes.

IV. CONCLUSION

There is an effect of applying microbiology
dictionaries, microbiology dictionaries, and direct learning in
the contextual learning order to students' higher order thinking
skills. Based on the average, it is known that the thinking
ability of students taught by using microbiology textbooks is
higher than learning using microbiology dictionaries and
direct learning in the contextual learning order.

V. RECOMMENDATION

For further researchers, in addition to the lecturers who are
partners, researchers also need to inform students about the
procedures for implementing microbiology dictionaries and
microbiology textbooks in the contextual learning order that
will be applied and the time allocation for each stage to be
more effective and efficient.
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