The Course of Biology Learning Methodology: Are
Concept-Based Learning and Drill Method Effective in
Enhancing Higher-Order Thinking Skills of Students?

Lufri Lufrit, Relsas Yogica?, Arief Muttagiin®,*, Rahmadhani Fitri*
{muttagiin.a@fmipa.unp.ac.id®*}

Department of Biology, Universitas Negeri Padang, JI. Prof. Dr. Hamka,
Indonesial>#, Department of Science Education, Universitas Negeri Padang, JI. Prof. Dr.
Hamka, Air Tawar Padang 25131, Indonesia®

Abstract. This research aimed to enhance the students® higher-order thinking skills
through the Concept-Based Learning and Drill Method in The Course of Biology Learning.
The concept-based learning leads students to know the basic concept and avoiding
misconceptions, while the drill method is unique due to its characteristics, which make
students think higher than before. Therefore, the combination of concept-based learning
and drill method was applied in the course of Biology Learning Methodology as an attempt
to obtain the positive effect of the strategy. A set of higher-order thinking skills questions
were given at the end of the course. The implementation of concept-based learning and
drill methods in this course made students obtained a high score in which the average
classroom score was 77.87, classified as B+. Implementing the concept-based learning and
drill method can help students in improving their higher-order thinking skills in the Biology
Learning Methodology course.
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1 Introduction

Nowadays, all lecturers at university level need to master 21st-century skills, so they can
train their students to have the 21st-century skills [1]. One of these skills is to enhance the ability
of higher-order thinking skills of students. Lecturers have to be creative in developing the
learning process in the classroom to stimulate the higher-order thinking skills of students
through some activity which allows students to explore their potential. Providing science
activities such as practicum can be utilized to enhance the participation of the students in the
classroom [2] and improve their higher-order thinking skills. Applying the activity which
increases the students' activity is one of the solutions we can use to provide the experience to
our students.

At the university level, students are typically given by learning the material and listen to
the explanation from lecturers instead of doing an activity, particularly for the social science
subject. Students are provided the number of tasks and need to submit them at the specified
time. Most of the students work on a group that has benefits because students have an
opportunity to share the ideas with their friends, and collaborative learning which consists of
heterogeneous individuals in one group will have abetter result than the group with
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homogeneous members [3]. Collaborative learning can be facilitated by learning models such
as cooperative learning, which has a strength than traditional learning method [4].

The condition of learning activity in the Biology Learning Methodology course, lecturers
convey the learning material using the traditional method. Consequently, students are unable to
enhance their capacity to think higher. To encourage students to develop their higher-order
thinking, we try to apply the concept-based learning and drill method due to the benefits of these
models. Several kinds of research stated that the drill method was sufficient to improve students*
understanding in the classroom [5]. Providing problem-solving questions through concept-
based learning and drill methods in the classroom is an effort to enhance the higher-order
thinking skills of students in the Biology Learning Methodology course.

2 Method

The total sample of the study was 39 students who were provided by the treatment. Students
were set to learn the Biology Learning Methodology along one semester and evaluated by
higher-order thinking skills assessment and psychological respond questionnaire. The method
of this study was The One-Shot Case Study Design [6] which exposed one single group (Figure
1). The concept-based learning and drill methods were applied altogether as the treatment. The
university standard (Standard of Universitas Negeri Padang Score) was used to evaluate the
final score of students, which will consist of A, A-, B+, B, B-, C+, C, C-, D and E [7]. The
average score of the final test was transformed into the appropriate category.
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Fig. 1. The treatment and the dependent variable of the study.

The concept-based learning and drill methods were applied altogether as the treatment. The
university standard was used to evaluate the final score of students, which will consist of A, A-
, B+, B, B-, C+, C, C-, D and E (failed). The average score of the final test was transformed into
the appropriate category. The parameter of this research was the university standard so that the
data would be more natural to be interpreted. Beside it, a psychological respond questionnaire
was used as complementary data to explain several factors that can influence the result of the
research. The percentage of the aspect related to the treatment would be presented.

3 Results and Discussions

The final test was conducted after all of the learning processes were implemented in the
Biology Learning Methodology course. As can be seen in Fig.ure 2., the achievement of students
after the treatment was proper. Most of the students obtained the A-grade, which means almost
excellent. Around 41% of students achieve the very good grade, B+ and were followed
consecutively by B and A. In total, the average grade of all students score was B+, which means



that most of the students were very good when the concept-based learning and drill method was
applied to the biology learning method course in one semester. No students who obtained the
grade under B (good) grade.

During the learning process, the worksheet was given to all of the students. A worksheet is
atool in using concept-based learning and drill methods, which were used in the specified
semester. The worksheet required students to think in the right way, using their prior knowledge.
There are several questions on the worksheet, and students need to answer all of the completion
effectively and quickly. A question has a vital role in encouraging students to think [8],
particularly complex thinking. The items in the worksheet consist of the problem-solving
questions which require students to think deeply and help them to find the alternatives and
solutions to tackle the problem. Furthermore, students were stimulated to improve their higher-
order thinking skills when they were exposed by the higher-order thinking skills strategies such
as class discussion and dealing the real-world problems to answer the question in the answer
sheet [9]. However, higher-order thinking skills, such as critical thinking, are not influenced by
their interest in studying the subject [10].

The Distribution of Students Final Score
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Fig. 2. The distribution of students® final scores in this study.

Further information to support the data was the respond of the students which was captured
by a psychological respond questionnaire. As we can see in Table 1, around 84.7% of students
had an excellent perception of the learning material in the Biology Learning Methodology. The
learning materials help students to obtain the information and all fundamental concept related
to strategy in biology learning. Also, the interest of students in learning material was very good
(81.81%). The learning material can support students to encourage the intellectual even
emotional, which can maximize their learning potentials [11]. Beside it, the response of the
students® perception and interest in the learning model as the concern of this research were
excellent (85.49% and 86.94%). It means that the implementation of the concept-based learning
and drill method in this course have a positive response from the students. The excellent
response of the students to the learning model indicates that concept-based learning and drill
methods are appropriate to be used in their daily learning activities in the classroom.



Table 1. Psychological responses of students related to the learning process.

Score Descriptio
No  Aspect Average Percentage P
n
(1-4)
1 Students' perception of the learning material 339 84.79% Very Good

of the Biology Learning Methodology

2 Students' perception toward the learning
model that is applied by lecturers in the 3.42 85.49% Excellent
Biology Learning Methodology course

3 Students interest in Biology Learning
Methodology material

4 Students' interest in the learning model that
is applied by lecturers in Biology Learning ~ 3.48 86.94% Excellent
Methodology courses

5  Students' attitudes towards Biology
Learning Methodology course

6  Students' attitudes towards learning models
applied by lecturers in Biology Learning 3.23 80.76% Very Good
Methodology Subjects

3.27 81.81% Very Good

3.22 80.49% Very Good

The questions were given along the learning process which was completed by the
worksheet. The worksheet provided the higher-order thinking skill questions and asked students
to answer all of the problems. This activity had done as a treatment from the concept-based
learning and drill method in the classroom to improve the students® higher-order thinking skills.
Providing higher-order thinking skill questions as a task in the classroom can be used as an
alternative to involve the student’s higher-order thinking skills [12]. The questions (embedded
assessment) from worksheet was also convinced can enhance the students® higher-order
thinking skill [13].

Overall, students have an impressive perception and interest related to the course. The data
support the higher-order thinking skills result, which the way of students to think highly is
accomplished. Not only students have a high achievement before, but most of the students
gained very good results. The achievement of students to obtain the B+ (very good) indicates
that the learning models were successful in being applied in the classroom. The using of learning
materials to strengthen the students' comprehension was effective and also the drill method,
which was provided many problem-solving questionnaires in the worksheet, was able to boost
the higher-order thinking skills of the students.

Based on the result of this study, the concept-based learning and drill method can be applied
as the alternative to stimulate students in thinking better than before in understanding the
concept of biology learning strategy. Limitations and challenges also exist in this study, such as
the lack of students‘ motivation and focus in the classroom. Providing some questions to the
students is a solution that has been applied during the process of the learning process. Giving
higher-order thinking skills in the classroom is also good for training students to think
continuously.



4 Conclusion

The Biology Learning Methodology course provides essential information to the students
to master the foundation of teaching and learning strategy on biology learning. As the teacher
candidate, students should master all of the components of biology learning instruction entirely,
starting from the learning methods, approaches, models, and evaluation instruments. The
concept-based learning and drill method in the classroom is useful to improve students* higher-
order thinking skills. Although the standard is not generic, the good domination of students in
achieving the scores shows that concept-based learning and drill methods can be applied in the
learning. However, there are several limitations, such as the focus of students to learn in some
meetings and the motivation of students to learn. They used to be given a stimulation such as
a question to increase their participation in the course.
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