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ABSTRACT

The conceptual knowledge and procedural knowledge are able to equip students to have new skills in the era of
the Industrial Revolution 4.0. Because, both of these knowledge are used to solve a problem correctly. This
study aimed to determine the conceptual knowledge and procedural knowledge of Biology of grade XI students
of state senior high school in Padang, on the subject of human digestive system. This research is quantitative
descriptive with survey method. The population was all grade XI students of state senior high school in Padang
of 2019/2020 study years. The sampling technique used purposive sampling technique. Data were collected
using test instrument to measure the students’ conceptual knowledge and procedural knowledge. Data collected
was then analyzed by using descriptive statistics. Based on the survey, the ability of the conceptual knowledge of
obtain in “bad” category with a range of scores of 0 < 21,97 < 25. The ability of procedural knowledge of obtain
in “bad” category with a range of scores of 0 < 22,79 <25.
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1. INTRODUCTION

The emergence of the 4.0 industrial revolution
created a new face in the phase of technological
advancement. In the era of sophisticated technology,
knowledge is always increasing every day, and
therefore the understanding of the concept of
"knowledge" and "science" changes [1]. And these
changes also change the skills expected of
individuals.

Conceptual knowledge and procedural knowledge
are able to equip students to have new skills in the
technological era. Because, both of these knowledge
are used to solve a problem correctly [2]. Conceptual
knowledge is the understanding of definitions, rules,
and principles in a field of knowledge, while
procedural knowledge is knowledge of specific
strategies or actions used to complete tasks and solve
problems [3] [4].

According to [3], these two types of knowledge
develop in a unidirectional process, the gain in one
type of knowledge leads to the improvement of
knowledge in another. This is supported by [5] who
revealed that increased procedural knowledge
supports increased conceptual knowledge and vice
versa. As the results of the study [6] showed, initially
students' procedural knowledge was higher than
conceptual knowledge, but after four months of
measurement, the level of attainment of procedural
knowledge did not change from the previous one,
while conceptual knowledge increased significantly.
Therefore, [6] recommends assessing conceptual
knowledge and procedural knowledge together.

So far, there have been many measurements of
conceptual knowledge and procedural knowledge, but
it is more focused on mathematics. Such as research
conducted by [7] [8] [9] [10] [11] [12] [13]. There are
still few studies that measure both conceptual
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knowledge and procedural knowledge of biology,
such as research [14] [15] [16] [17]. To do so, this
study is conducted with the objectives formulated as
follows:

1. Analyzing the conceptual knowledge of
students' biology in Padang city.

2. Analyzing the procedural knowledge of
students' biology in Padang city.

2. METHODS

2.1. Research Design

This research is quantitative descriptive with
survey method. The population in this study are
hypothetical population that includes all students
eleventh grade of state senior high school in Padang.
The data collection was conducted on march 2" to
march 31", 2020, the academic year 2019/2020. The
sampling technique used purposive sampling
technique. The number of sample is 320 students.

2.2. Research Instrument

The data were collected through the test
technique. The test technique is performed to
measure the achievement of conceptual knowledge
and procedural knowledge. The instrument test that
was used is multiple choice and essay consisting of
digestive system material. The instrument has been
passing the validity and reliability test. As expressed
by [18] that the quality of the instrument compiled
can be known by analyzing these instruments, namely
in the form of validity and reliability.

2.3. Data Analysis

Data collected was then analyzed by using
descriptive statistics. Descriptive analysis to find the
maximum, minimum, mean, and standard deviation.
The determination of the level of the conceptual
knowledge and procedural knowledge using the range
contained in Table 1.

Table 1. Range of achievement of the ability to

biology’s conceptual knowledge and biology’s
procedural knowledge.
Range of Mean Category of Conceptual
Knowledge and Procedural
Knowledge
(75) <M < (100) Very Good
50) <M <(75) Good
25 <M <=(50) Fair
(0) <M <(25) Bad
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3. RESULT AND DISCUSSION

3.1. Result

3.1.1. The Conceptual Knowledge

The achievement of students' biology conceptual
knowledge in Padang city presented in Table 2.

Table 2. The achievement of students' biology
conceptual knowledge in Padang city.

Statistics Score Category
Mean 21,97 Bad
Standard deviation 10,491 -
Maximum 50 -
Minimum 0 -

The conceptual knowledge of the students at XI
grade of state senior high school on digestive system
material is 21,97 which belong to the “bad” category
(Table 2). The minimum and maximum value ranges
from 50 (50-0) with a standard deviation of 10,491.

3.1.2. The Procedural Knowledge

The achievement of students' biology procedural
knowledge in Padang city presented in Table 3.

Table 3. The achievement of students' biology
procedural knowledge in Padang city.

Statistics Score  Category
Mean 22,79 Bad
Standard deviation 12,067 -
Maximum 56 -
Minimum 0 -

The procedural knowledge of the students at XI
grade of state senior high school on digestive system
material is 22,79 which belong to the “bad” category
(Table 3). The minimum and maximum value ranges
from 56 (56-0) with a standard deviation of 12.067.

3.1.3. The Conceptual Knowledge VS The
Procedural Knowledge

The comparison of the value of conceptual
knowledge and procedural knowledge presented in
Figure 1.
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Figure 1. The comparison of the value of conceptual
knowledge and procedural knowledge.

Figure 1 shows that the procedural knowledge of
students in the city of Padang is higher than
conceptual knowledge. Although the difference in
value between the two is not too significant, namely
0.82. However, the value of both knowledge is
classified as "bad".

3.2. Discussion

Conceptual knowledge and procedural knowledge
of biology in the city of Padang are very concerning,
where the value of the two knowledge has not
reached the limit of the value of the KKM biology in
the city of Padang which is 78. Even though these
two knowledge are useful in solving problems [2].
Thus, the results of this study become the task for
biology teachers, especially in the city of Padang, to
improve the quality of learning which has a direct
impact on student achievement. As stated by [19], the
factors that influence student learning outcomes are
the classroom environment which includes: class
atmosphere, teaching and learning methods, teacher
behavior. Thus it can be understood that teachers are
the spearhead of the success of students in the world
of education.

To become a competent teacher in teaching, the
teacher must have knowledge of the subject matter.
Subject matter knowledge is a combination of
knowledge of concepts and procedures [20]. So,
ideally biology teachers have knowledge of concepts
and procedures. As stated by [21] that, the
relationship between the two knowledge is two-way.
That is, conceptual knowledge supports procedural
knowledge and procedural knowledge supports
conceptual knowledge [22].

The results of the research conducted by [23]
revealed that 57 elementary school teachers mastered
procedural knowledge more than conceptual
knowledge. Then the research conducted by [24]
revealed that prospective high school teachers
mastered  procedural knowledge more than
conceptual knowledge. From the results of the two
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studies, it seems that teachers still have difficulty
mastering conceptual knowledge.

In the results of this study, procedural knowledge
is higher than conceptual knowledge. The results of
this study are supported by the statement [25] that
students are weak in conceptual knowledge. In
procedural knowledge, students are not required to
know the reasons for a concept or process, which is
important to know how to use it. Whereas in
conceptual knowledge the most important thing is
understanding [26]. That way, it is only natural that
students still have difficulty mastering conceptual
knowledge that requires understanding. Meanwhile,
procedural knowledge can be mastered by students
only by memorizing work procedures [27]. In the
case of biology, for example, students can test food
substances on rice using a lugol solution. The
experimental results showed positive results, where
there was a change in color to blackish blue. If the
question arises, can egg whites be tested using the
same solution? If students only use memorization in
implementing food trial procedures, students will be
confused in answering these questions.

4. CONCLUSION

The achievement of the conceptual knowledge
and procedural knowledge students of class XI state
senior high school in Padang city included in the bad
category. This’s influenced by the teachers’ ability to
develop both knowledge. Therefore, it’s hoped that
teachers need to improve teacher professional
competence through participation in education and
training, conference, workshop, and continuing
education to a higher level.
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