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Abstract. The ability to ask questions about plant structure is very important in
learning to empower student problem solving. This study aims to determine the
questioning ability of biology education students at Bengkulu University during
teaching and learning process of Plant Morphology course. The sample of this
study was Biology Education students who enrolled plant morphology course.
The students’ questioning ability was analyzed based on the number of questions
and the quality of the questions asked by the students. The number of questions was
then presented as a percentage and the quality of the questions was analyzed based
on the cognitive level and categorized as LOTS or HOTS. Qualitative analysis was
conducted to determine the students’ questioning ability about the learning process
of plant morphology. The results showed that 58, 67% of all students have asked
questions at the cognitive level C1-C5. The percentage of the students’ questioning
ability at C1 level is 16.67%, C2 is 30.56%, C3 is 30.56%, C4 is 19.44% and C5
is 2.78%. The students’ questioning ability in plant morphology courses was in
the category of Low Order Thinking Skill (LOTS) about 77.79% and High Order
Thinking Skill (HOTS) about 22.21%. In the future, it is hoped that the students’
questioning ability can be improved so that they can create a level of thinking with
High Order Thinking Skill (HOTS).
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1 Introduction

Asking is one of the most important pedagogical tools and has been widely used in
formal or informal educational settings [1]. Asking is an important strategy to com-
municate about academics effectively and instructionally [2]. Asking questions is the
basis of the learning and teaching process which also encourages wider student learning
opportunities [3] such as remembering, understanding, thinking, problem solving [4],
increase curiosity, and increase student creativity in learning [5]. Therefore, the ability
to ask questions is expected to be possessed by all students.

The learning process in the classroom is dominated by asking questions. All learning
and learning process lies in the art of asking [5]. Asking can be an effective learning tool
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on the condition that the questions used must have a purpose and be clearly communicated
[3]. Teaching students to ask and answer questions is very important if they are to be
involved in the process of argumentation, problem solving, and learning. Students in the
condition of asking questions based on cognitive level obtained higher reasoning and
problem solving scores than others with different conditions [6]. We can also see this
case at the students during plant morphology lectures.

Plant morphology is a subject at the biology department and biology education
study program. Plant morphology is the study of the shape and arrangement of the outer
structure of plants. The study of the outer structure of the plant, for example, on the
morphological characteristics of tree species that have different rainfall or developmen-
tal conditions that are not yet known [7]. In the process of learning plant morphology,
it encourages students to have discussions. During the learning discussion process, stu-
dents can ask questions. The student’s question relates to the problem solving process.
Questions that can be asked related to the main material in plant morphology include
structure; leaf, stem and root morphology; flower morphology; fruit morphology and
seed morphology [8]. However, the level and quality of the questions asked by students
has not yet been assessed.

The quality of student questions can be measured by referring to the cognitive level
of Bloom’s Taxonomy [9]. The cognitive level of the questions is seen in terms of Lower
Order Thinking Skills (LOTS) or Higher Order Thinking Skills (HOTS). LOTS consists
of C1 (knowledge), C2 (Understanding) and C3 (Application), while HOT consists of
C4 (Analysis), C5 (Evaluation), and C6 (Creating). Students in cognitive questioning
conditions will be more interactive and get better reasoning and problem solving scores.
This happens when the lecturer encourages students to discuss together, and interact
with each other more broadly. The lecturer’s encouragement to students towards solving
through the ability to ask questions is very important to help students in higher order
thinking [6]. Higher cognitive ability correlates with behavior [10] followed by learning
motivation and various other factors also affect student cognitive [11, 12].

Investigating student behavior is an increasingly important topic in learning, namely
the behavior of a person’s individual [13]. One of them is the ability to ask students.
Questioning technique can improve students’ speaking ability in terms of accent, gram-
mar, vocabulary, fluency, and comprehension, where speaking fluency is the highest
achievement of all. In addition, it causes students to have good self-confidence and
class participation. In short, the more students use questioning techniques, the better
their speaking skills will be [14]. For example level cognitive relates to understanding
(explaining), then higher cognitive levels, referring to cognitive processes that lead to
application to the level of creation. One must find the “main point” of each of the six
cognitive levels as the main category on the ability complexity scale being assessed. The
hope is that a complete scale of one’s abilities will be formed starting from the simple
level to the complex level. Using tables to group by objectives, activities, and assess-
ments provides a clear, concise, and concise representation of the picture [15]. So that
it can improve learning delivery planning as well as stimulate the students’ questioning
ability based on their cognitive level.
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The importance of questions in the learning process encourages the need to ana-
lyze how well the level of questioning ability of biology education students in plant
morphology courses based on cognitive level.

2 Research Method

This research is a type of survey method research with a qualitative descriptive approach.
The research was conducted on plant morphology courses. The population of this study
was all students at biology education study program of University of Bengkulu who
enrolled plant morphology courses with a total of 75 students.

The research instrument used was an observation sheet to measure the students’
questioning abilities. The research observation data was in the form of the students’
questioning ability that they asked during the plant morphology lecture which included
the material on single leaf structures, compound leaf structures, and leaf edges. The stu-
dents’ questioning ability was analyzed descriptively based on the number of questions
and the quality of the questions that had been asked. The number of questions was then
presented based on the quality of the questions based on Bloom’s taxonomy cognitive
level and grouped into LOTS or HOTS.

3 Results and Discussion

The Analysis of the results and quality of student questions in the plant morphology
course is presented in Table 1.

Based on Table 1, the overall percentage of students who ask questions is 23%. There
are77% of students did not ask. Regarding to the cognitive level of the questions asked
by students, the level of C1 (knowledge) is 13.04%, C2 (understanding) is 42.03%,
C3 (application) is 27.54%, C4 (analysis) is 15.94%. And C5 (evaluation) of 1.45%.
There is no C6 cognitive level (creating) in the questions asked by students in the plant
morphology course. The quality of questions asked by students was 82.61% containing
cognitive levels of C1-C3, only 17.39% of students asked at cognitive levels of C4—C6.
Therefore, the students’ questioning ability was still categorized as Low Order Thinking
Skill (LOTS).

Asking questions affects the thinking ability and cognitive abilities of students in the
learning process that interacts with other students [16]. This is influenced by learning
and the level of student courage in achieving the ability to ask questions [17]. Questions
raised by students can improve understanding skills [18]. Furthermore, students who
have high-level questioning techniques can improve their speculative, inferential, and
evaluative thinking skills [2]. Students with high verbal ability usually ask more desired
questions and increase the number of questions. This indicates that the question aims to
increase students’ self-confidence [19].

The ability to ask someone is always related to the cognitive level. Based on Bloom’s
taxonomy theory of school learning and the philosophy of mastery of learning asserts
that almost all students are able to achieve a high level of learning if given the appropriate
conditions, before and simultaneously [20]. Importance Bloom’s taxonomy provides an
alternative and space in creating a balanced cognitive classification system for students
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Table 1. Result of Questions and Quality of Student Questions in Plant Morphology Course

No Theory Number |Number | Cognitive Level Questions
of of a1 2 ¢ ¢4 5 C6
students | Students
Asking
1 Part and 75 20 3 8 4 4 1 0

structure of
a single leaf

2 Edge, flesh, |75 12 3 3 3 3 0 0
color and
leaf surface
3 Compound | 75 12 0 8 4 0 0 0
leaves
4 stem 75 16 3 6 5 2 0 0
5 Root 9 0 4 3 2 0 0
Amount 300 69 9 29 19 11 1 0
Percentage 23 13.04 | 42.03 |27.54 |[1594 |145 |0

through the teaching and learning process as well as in the assessment system, including
the students’ questioning ability [21].

Cognitive boost has been shown to be significant in activating students’ prior knowl-
edge, making the learning process more meaningful and focused [22]. Therefore, the
ability to ask questions is needed to accommodate this. The use of higher-order cognitive-
based questions can also stimulate critical thinking. This is also commonly seen in the
form of tests found in textbooks as an important guide for learning and evaluation [23].
Developing higher-order thinking through the strategy of asking students is very nec-
essary. Availability of time, class climate and peer interaction are needed as high-level
questioning strategies that have an impact on student achievement [18].

Naturally, questions that ask for a reasoning answer, require depth of information
processing [16, 18].When questions are asked during the learning process or discussions
take place, they are always related to the subject matter being studied. Good questions
avoid passive thinking but require students to actively process the text and turn it into
meaningful terms. CaseThis can be helped by manipulation of the disfluency that affects
the fluency of student perceptions, which ultimately leads to better learning outcomes,
better metacognitive assessment of cognitive load [24]. Questions activate indirectly
also meta-cognitive processes so that students become aware of how well they master
the subject matter and whether they need to study it further. When a student answers a
question correctly, it will strengthen his knowledge, and if a student answers incorrectly,
the failure can educate students and encourage teachers to re-teach existing concepts
[18].

The students’ questioning ability must be continuously improved. Developing and
communicating evidence-based explanations such as asking or answering questions is
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considered an important skill in 21st century learning. These skills are at the core of
the scientific argumentation process. Therefore, lecturers must adopt a student-centered
pedagogy that fosters understanding and argumentation skills [25]. Knowledge is not
information but a series of activities i.e. activities cannot be “stored and retrieved” but
can only be developed, carried out, and carried out again [16].

4 Conclusion

The questioning ability of biology education students at University of Bengkulu is still
classified as Low Order Thinking Skill (LOTS). The quality of students’ questions was
dominated by questions at the cognitive level C1-C3. Therefore, the students’ question-
ing ability must be improved. The assistance of the lecturer as a facilitator and director
for the students to ask questions with good quality definitely can help the high interaction
between students and lecturers and students with other students. This is expected to have
an impact on the level of thinking and better student learning outcomes.
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