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ABSTRACT

This study aimed to analyze and correlate students’ perceptions of their activities and thinking skills in learning
science, as well as compare these perceptions based on school levels. Using descriptive, correlational, and
comparative methods, data were collected from 127 students from senior high school and university through a
questionnaire containing 52 statements. Descriptive statistics provided an overview of the data, while Pearson’s
test analyzed the relationship between students’ perceptions of their activities and thinking skills. An independent
sample t-test compared data based on school levels. The results indicated that students perceived their activities
as active (mean value of 3.52) and their thinking skills as experienced (mean value of 3.51). A perception of learning
activities was correlated with a more perception of thinking skills, although the relationship was not strong (r =
0.357,p = 0.000). University students generally had higher perceptions across most activities compared to high
school students, suggesting that high school educators might consider adopting some university-level strategies,
particularly for motor, emotional, and visual activities, to enhance student engagement and perception. However,
there were no significant differences in average perceptions of thinking skills between high school and university
students, except for a significant result in likelihood and uncertainty analysis, which highlights a specific area for
further investigation. Understanding students’ perceptions of their thinking skills can help educators focus on
specific areas for improvement and comprehend how educational transitions impact students’ views on their

thinking abilities.
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INTRODUCTION

Learning is considered effective when what the instructor teaches
aligns with what the students learn and learning outcomes. If this
alignment occurs, the learning process will positively impact overall
learning outcomes. However, in reality, many learning experiences
indicate that what instructors teach may not necessarily align with what
students learn (Biggs, 2012; Biggs et al., 2013). As a result, students may
become disengaged (Putri et al., 2024), disinterested and bored during
learning activities (Putri & Pranata, 2023; Utami et al., 2024).

For students, learning activities involve gathering knowledge and
information, enhancing understanding, developing skills, and changing
attitudes (Cahyani & Pranata, 2023). Activities that are appropriate for
students’ conditions and needs can have various positive impacts on
student learning, supporting the improvement of their abilities.
Therefore, educators should be aware of various types of learning
activities, especially in science, to be applied (Putri et al., 2024). So, the
learning focus should be changed. The focus should not be on what the
teacher teaches but on what the students learn (Mayer, 2011).

Therefore, learning should be designed according to students’

conditions, needs (Cahyani & Pranata, 2023), and behaviors (Chi &
Wylie, 2014).

The results of students’ learning activities are usually indicated by
changes in knowledge, abilities, and/or attitudes. Then the learning
outcomes and changes that occur in students are expected to be applied
to improve their quality of life. It is the essential aspect of learning. But
most students are more concerned with the form of learning activities
and not paying much attention to the topics and learning objectives
(Swarat et al., 2012). Therefore, it is important to know the activities
that are effective to support students’ learning in various topics and

conditions.

Varied learning activities can help in the development of students’
learning (Chi, 2009). There are various forms of learning activities.
Diedrich concluded that activities in learning can be divided into eight
aspects, namely motor, writing, mental, emotional, visual, oral,
listening, and drawing activities (Sardiman, 2008). Each aspect of
activity contributes with varying degrees to the success of the learning
process. Varied learning activities are needed to achieve different
learning goals (Hodson, 2014). Issues related to activities are necessary

to determine the range of interesting activities, effective activity
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Figure 1. Research design (Source: Authors’ own elaboration)

Table 1. Aspects indicators of students’ perception about their activities
(Cahyani & Pranata, 2023)

Aspects Code Indicators

1. Do observation and experiment in laboratory

Motor
activities A1 2. Solve puzzles, playing games, joining ice breaking, etc.
3. Make a project or product (poster, writing, props, and etc.)
. 1. Make a notes
Writing . .
activities A2 2. Make observation and laboratory experiment reports
3. Make a written task
1. Make a decision
Mental .
activities A3 2. Follow learning schema
3. Apply concepts in different case or situation
) 1. Feel boring in learning
Emotional . .
activities A4 2. Feel enthusiasm for learning
3. Feel nervous doing something in class
1. Observe teacher’s explanation
Visual AS 2. Read a book with visualization (diagram, picture, etc.)
activities 3. Observe natural phenomena or experiment in lab or via
video demonstration
1. Ask a question to teacher
Oral . . .
activities A6 2. Discuss ideas in class
3. Respond to friends’ ideas
L 1. Listen to teacher’s explanation
Listening . . . .
activities A7 2. Interact actively in class discussion
3. Listen to friend’s explanation
. 1. Make a figure about concept
Drawing
activities A8 2. Make table or graph
3. Draw a diagram or concept map

sequences, suitable activity forms for different topics and learning
objectives, and activity choices for different student populations
(Swarat et al., 2012).

In addition to unique perceptions of activities in learning for each
student, they also have uniqueness in thinking. Different activities in
science learning have different impacts on each student. Even what each
student thinks varies as they engage in science learning. Studies reveal
that the most effective way to teach thinking skills is not to separate
subjects but to infuse them into content-based learning (Wegerif,
2017), such as science or other disciplines. In other words, students’
thinking skills will be closely tied to the learning activities in which they

participate.

Therefore, it is essential to understand the best activities in class
from the students’ perspective, along with their correlation to thinking

skills. Students” perception and perspective has long term impact on

students’ career and life (Putri et al., 2024). Additionally, comparing
students’ perceptions of activities and thinking skills across different

levels of schools in science learning is also valuable for exploration.

METHODS

Research Design

The main method is based on quantitative methodology.
Descriptive, correlational, and comparative methods were applied, as
shown in Figure 1. The study aimed to describe and analyze what
students think about their activities and thinking skills in learning
science. The research also explored the correlation between students’
activities and thinking skills. Lastly, the study compared students’
activities and thinking skills based on school levels.

Population and Sample

The population in this study consists of one school for each level
senior high school and higher education. The applied sampling
technique is purposive sampling. Sample selection is in accordance with
specific needs and objectives (Cohen et al., 2018). The samples in this
study are 127 students from senior high school and university in the

program and department of science education.

Research Instruments

A survey will be conducted in this research. The survey is designed
to collect data with the goal of describing a specific condition (Cohen et
al., 2018). The condition under consideration in this study is the
students’ perceptions of their activities and thinking abilities in science

learning at senior high school and higher education.
The survey was conducted to collect data about:
(1) what do students think about their activities and

(2) what do students think about their thinking skills in learning

science.

A questionnaire was used to gather those data. There are 52
statements consisting of 8 statements related to science learning in
general, 24 statements regarding what do students think about their
activities which are divided into eight aspects of activity, as shown in
Table 1 (Cahyani & Pranata, 2023), and 20 statements regarding what
do students think about their thinking skills which are divided into five
aspects of thinking skills, as shown in Table 2 (Tiruneh et al., 2015).
Statements related to science learning are used as supports to describe

science learning in general.

Table 2. Aspects indicators of students’ perception about thinking skills
(Halpern, 2014; Tiruneh et al., 2015)
Aspects

Code Indicators

1. Evaluate the validity of data

. 2. Recognize errors of measurement
Reasoning  T1

o

. Interpret the results of an experiment

N

. Detect ambiguity and misuse of definitions

—_

. Recognize the need for more information in drawing
conclusions

. 2. Identify when causal claims can and cannot be made
Hypothesis

testing . Draw valid inferences from a given tabular or graphical

information
4. Check for adequate sample size and possible bias when a

generalization is made
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Table 2 (Continued).
Aspects

Code Indicators

1. Identify key parts of an argument

Table 3. Conversion scale

Conversion scale
Positive statement (+) Negative statement (-)

Answer choices

Argument 2. Criticize the validity of generalizations in an experiment Strongly agree (SA) 5 1
analysis T 3. Judge the credibility of an information source Agree (A) 4 2
1. Infer a correct statement from a given data set Neutral (N) 3 3
1. Predict the probability of event Disagree (D) 2 4
Likelihood 2. Use probability judgments to make decisions Strongly disagree (SD) 1 5
and . T4 3. Compute expected values in situations with known
uncertainty probabilities
analysis 4. Identify assumptions (e.g. recognize what assumptions Table 4. Data classification scale
have to be) Classification
1. Identify the best among a number of alternatives in Average (mean) Wh‘at do students Wh atdo studen'ts
think about the think about their
solving problems learning activity? thinking skills?
Problem- 2. Examine the relevance of procedures in solving scientific 4<M<5 Very active Expert
fj"l”.i'f‘g and Ts problems 3<sM<4 Active Experienced
n:;”z:‘:lg 3. Recognize t~he features of a problem and adjust solution 2<M<3 Less active Intermediate
plan accordingly 1sM<2 Passive Beginner
4. Evaluate solutions to a problem & make sound decisions Note. M: Average
on the basis of evidence
Table 5. Descriptive statistics for all data
Students think about ... in learning science Min Max Statistic N;i:ﬁ darderror Standard deviation Statistifkgzrlzfis:r Torror
A1. Motor activity 2.33 5.00 4.21 0.05 0.56 -0.53 0.22
A2. Writing activity 1.00 5.00 3.40 0.05 0.62 —-0.85 0.22
A3. Mental activity 1.33 4.67 2.92 0.06 0.68 0.20 0.22
A4. Emotional activity 1.67 5.00 3.22 0.06 0.71 0.22 0.22
AS5. Visual activity 2.00 5.00 3.52 0.06 0.65 -0.47 0.22
Aé. Oral activity 1.33 5.00 3.69 0.07 0.78 -0.36 0.22
A7. Listening activity 1.00 5.00 3.83 0.07 0.77 -0.59 0.22
A8. Drawing activity 1.00 5.00 3.38 0.08 0.90 0.03 0.22
Average activity 2.42 4.67 3.52 0.04 0.44 0.22 0.22
T1. Reasoning 1.75 4.75 3.53 0.05 0.55 -0.09 0.22
T2. Hypothesis testing 2.00 5.00 3.57 0.05 0.57 -0.11 0.22
T3. Argument analysis 2.00 5.00 3.45 0.05 0.59 0.07 0.22
T4. Likelihood and uncertainty analysis 1.00 5.00 3.30 0.05 0.61 -0.51 0.22
T5. Problem-solving and decision making 2.00 5.00 3.71 0.05 0.56 -0.40 0.22
Average thinking skills 1.90 4.65 3.51 0.04 0.43 -0.60 0.22

The statements in the questionnaire were designed with five
choices or scale of answer: strongly agree, agree, neutral, disagree, and
strongly disagree. After we collect the student answer based on
questionnaire, the answers are converted into numbers or quantitative
data. Conversion is based on two ways depending on whether the
statements in the instrument are positive or negative (Table 3).

Data Analysis

The collected data was analyzed using descriptive statistics to
provide an overview of the data. The average for each data, aspect, and
indicator can be classified based on the scale (Table 4).

Then, the data on what students think about their activity will be
analyzed in relation to the data on what students think about their
thinking skills. Correlation tests were used based on the data: Pearson
test for parametric analysis and Spearman’s rho for nonparametric

analysis.

In addition to correlation, the collected data will also be compared
based on school levels. Comparative analysis will be processed using
independent sample t-test for parametric analysis and Mann-Whitney
U test for nonparametric analysis. The selection of tests depends on the

conditions of the collected data.

Both tests will be processed using specialized computer software for
data processing and analysis, namely SPSS.

RESULTS AND DISCUSSION

Descriptive Results and Discussion

The collected data were then analyzed using descriptive statistics to
obtain a general overview of what students think about their activities
and thinking skills. This analysis was conducted for all data, including
all students and groups of students at different educational levels (senior
high school and university). The results are presented sequentially in
Table 5, Table 6, and Table 7.

An initial comparison between the mean statistics on what students
think about their activities and thinking skills presents interesting
findings as summarized in Figure 2.

First, overall, students have an average perception of their activities
in the active category (3.52) and an average perception of their thinking
skills in a comparable category, experienced (3.51).
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Table 6. Descriptive statistic for senior high school students

Students think about ... in learning science Min Max Statistic N;i:ﬁ darderror Standard deviation Statistijkgzx;fis:r Torror
A1l. Motor activity 233 5.00 4.11 0.07 0.57 -0.54 0.28
A2. Writing activity 1.00 5.00 333 0.08 0.66 -1.10 0.28
A3. Mental activity 1.67 4.33 2.94 0.07 0.64 0.17 0.28
A4. Emotional activity 1.67 5.00 2.99 0.08 0.67 0.74 0.28
A5. Visual activity 2.00 4.67 3.39 0.07 0.64 —-0.38 0.28
A6. Oral activity 2.00 5.00 3.63 0.08 0.67 -0.17 0.28
A7. Listening activity 1.00 5.00 3.73 0.09 0.75 -0.83 0.28
A8. Drawing activity 1.33 5.00 3.30 0.09 0.81 0.03 0.28
Average activity 2.42 4.38 3.43 0.05 0.40 0.29 0.28
T1. Reasoning 2.25 4.75 3.46 0.06 0.50 0.51 0.28
T2. Hypothesis testing 2.00 4.50 3.49 0.06 0.50 -0.24 0.28
T3. Argument analysis 2.25 5.00 3.41 0.06 0.53 0.43 0.28
T4. Likelihood and uncertainty analysis 2.00 4.75 3.40 0.06 0.50 -0.17 0.28
T5. Problem-solving and decision making 2.25 5.00 3.69 0.06 0.50 -0.27 0.28
Average thinking skills 2.35 4.50 3.49 0.04 0.36 -0.37 0.28
Table 7. Descriptive statistic for university students
Students think about ... in learning science Min Max Statistic N;i:ﬁ darderror Standard deviation StatisticSkgzxrl:is:r Terror
A1. Motor activity 333 5.00 4.35 0.07 0.50 -0.41 0.33
A2. Writing activity 233 5.00 3.50 0.07 0.55 -0.06 0.33
A3. Mental activity 1.33 4.67 2.89 0.10 0.73 0.26 0.33
A4. Emotional activity 1.67 5.00 3.53 0.09 0.66 -0.40 0.33
A5. Visual activity 2.00 5.00 3.70 0.08 0.61 —0.68 0.33
A6. Oral activity 1.33 5.00 3.79 0.13 0.91 -0.61 0.33
A7. Listening activity 2.00 5.00 3.99 0.11 0.78 —0.41 0.33
A8. Drawing activity 1.00 5.00 3.50 0.14 1.02 -0.11 0.33
Average activity 2.63 4.67 3.66 0.06 0.46 -0.03 0.33
T1. Reasoning 1.75 4.75 3.64 0.08 0.61 -0.74 0.33
T2. Hypothesis testing 2.00 5.00 3.68 0.09 0.63 -0.22 0.33
T3. Argument analysis 2.00 5.00 3.52 0.09 0.66 -0.30 0.33
T4. Likelihood and uncertainty analysis 1.00 5.00 3.17 0.10 0.72 -0.40 0.33
T5. Problem-solving and decision making 2.00 5.00 3.75 0.09 0.65 -0.56 0.33
Average thinking skills 1.90 4.65 3.55 0.07 0.51 -0.81 0.33

5
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Figure 3. Scores distribution on what students think about their
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Figure 2. Mean scores (Source: Authors’ own elaboration)

Second, when differentiated by educational level (senior high
school and university), as shown in Figure 2, it was found that
university students had slightly better perceptions of their activities
(mean value of 3.66) compared to senior high school students (mean

value of 3.43), both falling within the active category.

This comparison is further supported by the distribution of average
perception scores for each student and the classification of students’

perceptions, as shown in Figure 3 and Figure 4.

The distribution of university students’ perceptions of learning
activities tends to be more to the right (towards higher scores)

compared to that of high school students. Additionally, based on the

(bottom) (Source: Authors’ own elaboration)

classification, a larger proportion of university students (24.53%) are
classified as very active compared to high school students (8.11%).
Conversely, a smaller proportion of university students (5.66%) are

classified as less active compared to high school students (12.16%).

Also, the comparison of perceptions between student groups can
also be confirmed based on the average perception of activity indicators,
as shown in Figure 5. University students were found to have higher
perceptions in seven out of eight activities, with the exception of mental
activity. Interestingly, mental activity received the lowest perception
scores for both student groups. Both groups of students also agreed on
the four best activities for learning science, ranking them as motor,

listening, oral, and visual activities, respectively.
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Figure 5. Mean scores on what students think about their activity (Source: Authors’ own elaboration)

Figure 6. Scores distribution on what students think about their
thinking skills: all (top), senior high school (middle), and university
student (bottom) (Source: Authors’ own elaboration)

However, among all the indicators, only motor activity had an
average perception greater than 4, which is considered very high or
very active, in line with previous research (Cahyani & Pranata, 2023).
Activities involving motor skills, such as conducting observations,
demonstrations, and creating projects or artifacts, are favored by both
high school and university students. In line with previous research that
found that hands-on is most favorable for students (Swarat et al., 2012).
Active learning methods like these have been proven effective for
science education, whether through direct observation or using
technology (Pranata, 2023a; Pranata & Seprianto, 2023; Swarat et al.,
2012), interactive demonstrations (Pranata et al., 2017) or creating and

presenting projects like science posters (Pranata et al., 2023).

However, what students enjoy the most about motor activities is
the inclusion of ice-breaking activities during lessons. This finding is
based on the highest average perceptions reported by high school and
university students for ice-breaking activities in science learning. These
activities include participating in quizzes, solving challenges or puzzles
(Pranata, 2021, 2023c¢), playing educational games (Pranata, 2023b), and
other similar activities.

Third, using the same comparison, as shown in Figure 2, it was
found that university students had slightly perceptions of their thinking
skills (mean value of 3.55) compared to high school students (mean
value of 3.49), both failing in the experienced category. This
comparison is further supported by the distribution of average
perception scores for each student and the classification of students’
perceptions regarding their thinking skills, as shown in Figure 6 and
Figure 7.

The distribution of university students’ perceptions of their
thinking skills tends to be more to the right (towards higher scores)
compared to that of high school students. Furthermore, based on the
classification, a larger proportion of university students (24.53%) are
classified as expert compared to high school students (5.41%).
Conversely, a smaller proportion of university students (67.92%) are

classified as beginners compared to high school students (87.84%).

Furthermore, the comparison of perceptions between student
groups can also be confirmed based on the average perception of
thinking skills indicators, as shown in Figure 8. University students
were found to have higher perceptions in four out of five thinking skills
indicators, except for the fourth indicator, which is likelihood and
uncertainty analysis. Interestingly, this indicator had the lowest
perception scores for both student groups. On the other hand, the
highest average perception was represented by indicator T5, which is

problem-solving and decision-making.

There was also a similarity between the two groups of students.
Although the average perception varies for each indicator, both groups
have the same order of average perception, which is T5, T2, T1, T3,
and T4. Thus, both groups agreed on the order of perceptions based on
the average value for all thinking skills indicators. However, none of the



6/13

Pranata & Novalia / International Journal of Professional Development, Learners and Learning, 7(1), €2508

All students Senior high school students

0.79% % 0.00% %
13.39% | 6.30% 541% " 6.76%
79.53% 87.84%
= Beginner = Intermediate = Beginner = Intermediate

Experienced = Expert Experienced = Expert

(@ (b)

University students

1.89%

/

24.53 5.66%

%

67.92%

m Beginner = Intermediate

Experienced = Expert

(c)

Figure 7. Classification on what students think about their thinking skills (Source: Authors’ own elaboration)

w

N

T1. Reasoning T2. Hypothesis Testing ~ T3. Argument Analysis

M High School Students

3.68 3.69 375
AR 3.49 SHEER =
3.17 I

T4. Likelihood and

Uncertainty Analysis

T5. Problem Soving and
Decision Making

University Students

Figure 8. Mean scores on what students think about their thinking skills (Source: Authors’ own elaboration)

indicators of perceptions of thinking skills had an average considered
very high (greater than 4). The highest scores only reached mean values
of 3.75 and 3.69 for T5 (problem-solving and decision-making) for

university and high school students, respectively.

Regarding indicator T5 (problem-solving and decision-making),
both groups of students agreed that they could solve problems
according to plan, evaluate solutions to problems, and make decisions.
Despite having similarly high average perceptions, high school students
had a slightly higher perception of their ability to solve problems
according to plan (3.81) compared to university students (3.79).
Conversely, university students had a higher perception regarding their
ability to evaluate solutions to problems and make decisions (3.92)
compared to high school students (3.70). These differences, though
subtle, highlight the varying strengths perceived by students at different
educational levels. High school students feel more adept at adhering to
plans, while university students feel more skilled in the critical

evaluation and decision-making processes.

Next, for indicator T2 (hypothesis testing), both groups of students
agreed on their ability to identify cause-and-effect relationships, with
average perceptions of 3.70 and 3.92 for high school and university
students, respectively. This result indicates that high school students
feel confident in their ability to identify cause-and-effect relationships,
though this confidence is not as pronounced as in university students.
This suggests that university students are more adept at understanding
and identifying cause-and-effect relationships, likely due to their more

advanced coursework and greater exposure to scientific methods.

A similar agreement between the two groups was also shown for

the next indicator, T1 (reasoning). Both groups agreed on their ability

to recognize errors in measurement or observation, with average
perceptions of 3.57 and 3.94 for high school and university students,
respectively. This result reflects that high school students feel
reasonably confident in their ability to recognize errors in measurement
or observation. This is a positive indication of their developing
analytical skills, although there’s room for improvement. The higher
average perception of 3.94 indicates that university students feel more

assured in their reasoning abilities.

For indicator T3 (argument analysis), both groups agreed on the
highest and lowest average perceptions. They agreed on a high
perception of their ability to identify important parts of an argument
(with averages of 3.55 and 3.62 for high school and university students,
respectively). The lowest average perception was related to their ability
to interpret data (with averages of 3.35 and 3.23 for high school and
university students, respectively). However, the lowest averages were
still above 3.

Finally, indicator T4 (likelihood and uncertainty analysis) had the
lowest perceptions of all indicators thinking skills. This finding aligns
with the generally low average scores for the statements within this
indicator. Both groups agreed on their lowest perception within this
indicator, which was their ability to perform calculations involving
uncertainty (with averages of 3.24 and 2.83 for high school and
university students, respectively). The next lowest perception differed
between the two groups: the ability to identify assumptions for high
school students (3.30) and the ability to predict the likelihood of an

event for university students (3.15).

The data reveals a consistent pattern where university students

have higher average perceptions of their abilities in problem-solving
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(Source: Authors’ own elaboration)

and decision making, hypothesis testing, reasoning, and argument
analysis compared to high school students. The only exception is their
abilities in likelihood and uncertainty analysis, where high school
students have higher average perceptions. Although there are
differences in perceptions across these five indicators, the significance
of these differences cannot be confirmed until a comparative test is

conducted. This test and its results will be presented in section C.

The interim conclusions are presented separately for perceptions of
activities and thinking abilities in science learning. The conclusions
focus on the practical benefits obtained and how they can be applied in
learning based on descriptive data analysis. According to Bonwell and
Eison’s (1991), definition of active learning, there are two main
activities central to active learning: the experiences students gain and
what students think about what they have done and learned (Fink,
2013). The experiences for students are divided into two main activities:
doing something and observing. Reflections, or what students think,
are also divided into two types: self-reflection and reflection with
others, including teachers or peers, both within and outside the learning

activities.

Based on these findings, it can be concluded that students’
perceptions of their activity or experience in learning science are
essential to support active learning. According to Fink’s (2013)
definition, active learning activities in the category of doing something
can be directed by involving activities that encourage students to be
physically active (motor activity) and engage in argumentation (oral
activity). For the category of observing, active learning activities can
involve students absorbing information through listening (audio
activity) and visual (visual activity). These four activity indicators are
concluded based on the study’s findings as the indicators with the
highest averages for both high school and university students.

However, regarding thinking abilities, to support the effectiveness
of science learning, educators should emphasize problem-solving and
decision making. This involves planning problem resolution, providing
various alternatives for solving problems, evaluating those alternatives,
and making decisions. Additionally, aspects of hypothesis testing and
reasoning should be included. Reflective thinking abilities can also be
explored by considering how students view, think about, and reflect on

their learning experiences.

Correlation Results and Discussion

Before conducting the correlation test between the two groups of
data regarding students’ perceptions of their activity and thinking skills

in learning science, assumption tests are needed as a basis for
determining the appropriate correlation test. Pearson correlation can
be applied when each data set is normally distributed and there is a

linear correlation between variables.

The distribution of data can be determined based on the skewness
statistic for various groups of data in Table 5, Table 6, and Table 7.
Data can be concluded to be normally distributed when the skewness
statistic is within the range of -1 to 1 (Leech et al., 2005; Morgan et al.,
2004). Thus, it can be concluded that the data are normally distributed.
For example, the average perception score data on what students think
about their activity and thinking skills for all students with skewness
statistics of 0.22 and —0.60, as shown in Table 5. Then 0.29 and -0.37
for senior high school students (Table 6) and —-0.03 and -0.81 for
university students (Table 7).

The first assumption (normality of data) has been met. Next, the
second assumption (linearity of correlation) can be determined through
the mapping of the two groups of data on a scatterplot, as shown in
Figure 9. The results show that all correlations are linear, represented

by a linear line.

With the assumptions (normality of data and linearity of
correlation) fulfilled, the level and significance of the relationships
between the data can be determined using the Pearson correlation test.
This test is processed with the help of SPSS software. The Pearson
correlation test is conducted with several different approaches and will

be discussed separately, as follows.

First, the correlation test between data regarding students’
perceptions of their activity and thinking skills in learning science. This
test is conducted for all students and separately for student groups based

on their education level. The results are shown in Table 8.

All correlations in Table 8 were found to be positive and significant
between students’ perception of their activity and thinking skills in
learning science, both for the data group of all students and the data
groups of students at different education levels. For all students, a
correlation coefficient of 0.357 was found and significant at the 0.01
level (p = 0.000) between students’ perception of their activity and
thinking skills in learning science. This correlation level falls into the
medium category (Cohen, 1988). A lower correlation level (categorized
as small) was found for the senior high school student data group (r =
0.239,p = 0.040) and a higher correlation level (but still in the
medium category) was found for the university students data group

(r =0.541,p = 0.001).
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Table 8. Correlation between average activity and thinking skills

Variables Parameter Value
Pearson correlation 0.357"
All students - -
Sig. (2-tailed) 0.000
Pearson correlation 0.239"
Senior high school students - -
Sig. (2-tailed) 0.040
. . Pearson correlation 0.451"
University students - -
Sig. (2-tailed) 0.001

* Correlation is significant at the 0.05 level (2-tailed)
#* Correlation is significant at the 0.01 level (2-tailed)

These findings suggest that, to some extent, when students view
their learning activities positively, they also tend to perceive their
thinking skills more positively, although the relationship is medium
category. A smaller relationship observed at high school level. The small
correlation suggests that other factors may also play significant roles.
Thus, educators should consider a comprehensive approach that
includes other strategies, and a variety of learning activities might
slightly improve their perception of their thinking skills. However,
since the correlation is small, activities should be designed thoughtfully
to maximize potential benefits. Lastly, it is crucial to investigate and
address other influences on students’ thinking skills, such as teaching
methods, classroom environment, learning media, and individual

student support.

Then university students who view their learning activities more
positively are more likely to also perceive their thinking skills
positively, and this relationship is stronger compared to high school
students. Enhancing learning activities can have a more substantial
impact on their self-perceived thinking skills. Curriculum planners
should focus on designing activities that are challenging, engaging, and
thought-provoking to foster better perceptions of thinking skills.
Incorporating active learning strategies, such as problem-based
learning, collaborative projects, and inquiry-based activities, can be
particularly effective in improving university students’ perceptions of
their thinking skills. Providing continuous and constructive feedback
during learning activities can help reinforce the connection between
engaging in these activities and developing thinking skills. Encouraging
university students to take an active role in their learning through self-
directed activities and research projects can further enhance their

perceptions of their thinking skills.

The differing levels of correlation between high school and
university students suggest that educational strategies should be
tailored to the specific needs and contexts of each group. Previous study
found that the students’ perceptions of the learning environment in
various institutional contexts differ significantly (Lizzio et al., 2002).
This area will be explored in the second and third correlation test. Then
comparison between the groups of students will also give more detail
and information about how learning should apply for them.

Second, a correlation test between data regarding students’
perception of their activity and thinking skills indicators in learning
science. This test was conducted for all students and separately for
student groups based on their education level (senior high school and

university). The results are shown in Table 9.

The correlation test results show that overall, perceptions of
activity correlate positively and significantly with all thinking skills
indicators, except for the fourth indicator (likelihood and uncertainty
analysis). All positive and significant correlations (p < 0.01) found are
in the medium category (Cohen, 1988). Then, for different student

Table 9. Correlation between average activity and thinking skills

indicators
Activity Parameter Thinking skills indicators
T1 T2 13 T4 T5
Al students Pearson correlation  0.339" 0.347" 0.304" 0.042 0.313"
Sig. (2-tailed) 0.000 0,000 0.001 0.641 0.000
High school ~ Pearson correlation  0.263° 0.258" 0.143 0.053 0.132
students Sig. (2-tailed) 0.023  0.026 0.225 0.655 0.261
University ~ Pearson correlation  0.361° 0.379" 0.437" 0.131 0.479"
students Sig. (2-tailed) 0.008 0.005 0.001 0.350 0.000

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

groups, significant correlations between average activity perceptions
and thinking skills indicators were found to be better for university
students. The findings are identical to the correlations for all students.
University students’ perceptions have a positive and significant
correlation between average activity and all thinking skills indicators
(p < 0.01), except for the fourth indicator (likelihood and uncertainty
analysis). Next, for high school students, positive and significant
correlations (p < 0.05) were only found with the first and second

indicators, namely reasoning and hypothesis testing.

Third, the correlation test between data on students’ perceptions of
their thinking skills and activity indicators in learning science. This test
was conducted for all students and separately for student groups based
on their educational level (senior high school and university). The
results are shown in Table 10. The results of the correlation test show
that for all students, perceptions of thinking skills are positively and
significantly correlated with all activity indicators, except for the second
(writing activity) and third (mental activity) activity indicators.
However, the level and coefficient of correlation vary. There are two
levels of significance, namely 0.05 and 0.01, as shown in Table 10. The
highest level of correlation is indicated by a correlation coefficient of
0.320 between perception on thinking skills and the sixth activity
indicator (oral activity). This correlation is categorized at a medium
level. It is followed by the correlation between perception on thinking
skills and the fifth (visual activity) and first (motor activity) activities,
both with correlation coefficients of r = 0.286 and r = 0.252. Both

are categorized as low-level correlations (Cohen, 1988).

For different student groups, significant correlations between
average thinking skills perception and activity indicators were found to
be better for university students. However, only four positive and
significant correlations were found, namely between average thinking
skills perception and four activity indicators, which are A2 (writing
activity), A4 (emotional activity), A5 (visual activity), and A6 (oral
activity). Interestingly, overall, there was no positive and significant
correlation with A2 (writing activity) for all students, but it was found

to be positive and significant for university students.

Unfortunately, only one positive and significant correlation was
found out of the eight correlations tested between average thinking
skills and activity indicators for high school students. The positive and
significant correlation was only found between average thinking skills
and the first activity indicator (writing activity).
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Table 10. Correlation between average thinking skills and activity indicators
s e . Activity indicators
Thinking skills Parameter Al A7 3 v A5 A% A7 A8
Pearson correlation 0.252" 0.142 0.169 0.193" 0.286" 0.320” 0.192° 0.217°
All students - -
Sig. (2-tailed) 0.004 0.112 0.057 0.030 0.001 0.000 0.031 0.014
. Pearson correlation 0.309" -0.049 0.199 0.004 0.090 0.203 0.217 0.173
High school students —; -
Sig. (2-tailed) 0.007 0.678 0.090 0.976 0.448 0.083 0.064 0.140
o Pearson correlation 0.182 0.362" 0.152 0.363" 0.484" 0.398" 0.155 0.241
University students - -
Sig. (2-tailed) 0.191 0.008 0.278 0.008 0.000 0.003 0.267 0.083

* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Table 11. Independent sample t-test for average activity and thinking skills

Levene’s test

t-test for equality of means

. Sig. (2- Mean Standard error 95% confidence interval of the difference
F Sig. t df 3 . .
tailed) difference difference Lower Upper

EV assumed -2.99 125.00 0.00 -0.23 0.08 -0.38 -0.08
Average activity 1.05 0.31

EV not assumed -2.92 102.25 0.00 -0.23 0.08 -0.39 -0.07
Average EV assumed 555 0.02 -0.81 125.00 0.42 -0.06 0.08 -0.21 0.09
thinking skills ~ EV not assumed ' ' -0.76 87.82 0.45 -0.06 0.08 -0.22 0.10

Note. EV: Equal variances

Comparative Results and Discussion

The next data analysis focuses on comparative tests between the
two student groups. The comparative test was conducted using an
independent sample t-test three times to compare different data groups.
The first comparative test was for each perception on activity and
thinking skills in learning science between the two groups (high school
students and university students). The results are shown in Table 11.

Before discussing the results of the comparative test using the
independent sample t-test, the determination of the homogeneity of the
data groups needs to be presented first based on Levene’s test, as shown
in Table 11. Variance can be considered equal when the Levene’s test
result is not significant (p > 0.05), as represented by the average
activity. Conversely, variance is considered unequal when the Levene’s
test result is significant (p < 0.05), as represented by the average
thinking skills. These results form the basis for determining which t-

test score will be used (score in row ‘eq assumed’ or ‘eq not assumed’).

The comparison between the average perception of activity
between high school students and university students shows t =
—2.99,df =125, and p = 0.00.These results provide a basis for
concluding that there is a significant difference (p < 0.05) between
students’ perceptions of average activity in learning science. The mean
difference is found to be —0.23 on a scale of 5. However, the difference
is not significant for the average perception of thinking skills (p >

0.05). The mean difference is only —0.06 on a scale of 5.

These findings will be further explored by comparing perceptions
of each activity and thinking skills indicator in learning science. The
second comparative test was conducted to compare perceptions on each
activity indicator between the two groups of students. The results are
shown in Table 12.

With the same analytical procedure, starting with the results of
Levene’s test, it can be concluded that equal variance is assumed for
most activity indicators, except for the sixth indicator (A6 oral activity)
and the eighth (A8 drawing activity). The interpretation and discussion

of comparisons are adjusted based on Levene’s test results.

Based on the results of the independent sample t-test for all activity
indicators, it is found that there are significant perception differences
(p < 0.05) only in three activity indicators: A1 (motor activity), A4
(emotional activity), and A5 (visual activity). For A1 (motor activity),
the test results show t = —2.49,df = 125, p = 0.01 and a mean
difference of -0.24. For A4 (emotional activity), the test results show
t =—4.51,df =125, and p = 0.00 with a mean difference -0.54.
Lastly, for A5 (visual activity), the test results show t = —2.76,df =
125, and p = 0.01 with a mean difference of -0.31. The negative
values in the mean difference indicate that university students’

perceptions are higher compared to high school students.

The significant differences in perceptions for motor, emotional,
and visual activities highlight areas where high school and university
teaching practices differ. University educators may be employing more
effective strategies in these areas. High school educators can take
insights from these findings to enhance their teaching practices by
incorporating more motor, emotional, and visual activities. The
findings also emphasize the importance of varied and engaging
activities in promoting positive perceptions and potentially improving
learning outcomes.

Additionally, five other indicators (listening, oral, writing,
drawing, and mental activity) show varied mean differences but are not
significant based on the results of the independent sample t-test. The
lack of significant differences suggests that both high school and
university students perceive these activities in a similar manner. This
could imply that these activities are uniformly experienced or valued
across educational levels. Educators at both levels might be using similar
methods for these activities, leading to comparable student perceptions.
There may be less need for intervention or change in these areas

compared to motor, emotional, and visual activities.

Furthermore, only one indicator where high school students’
perceptions are higher than university students’, namely A3 (mental
activity) with a mean difference of 0.05. This finding indicates that high
school students perceive mental activities (e.g., problem-solving,

critical thinking tasks) slightly more positively than university students.
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Table 12. Independent sample t-test for activity indicators

Levene’s test

t-test for equality of means

. Sig. (2- Mean Standard error 25% confidence interval of the difference
F Sig. t df 2 . .
tailed) difference difference Lower Upper
EV assumed -2.49 125.00 0.01 -0.24 0.10 -0.44 -0.05
Al 1.13 0.29
EV not assumed -2.54 119.60 0.01 -0.24 0.10 -0.43 -0.05
EV assumed -1.57 125.00 0.12 -0.17 0.11 -0.39 0.05
A2 0.03 0.88
EV not assumed -1.62 122.29 0.11 -0.17 0.11 -0.39 0.04
EV assumed 0.39 125.00 0.70 0.05 0.12 -0.19 0.29
A3 0.27 0.60
EV not assumed 0.38 102.14 0.71 0.05 0.13 -0.20 0.30
EV assumed -4.51 125.00 0.00 -0.54 0.12 -0.77 -0.30
A4 0.01 0.93
EV not assumed —4.52 113.04 0.00 -0.54 0.12 -0.77 -0.30
EV assumed -2.76 125.00 0.01 -0.31 0.1 -0.54 -0.09
A5 - 044 0.51
EV not assumed -2.78 115.04 0.01 -0.31 0.11 -0.53 -0.09
EV assumed -1.13 125.00 0.26 -0.16 0.14 -0.44 0.12
A6 = 748 0.01
EV not assumed -1.08 90.76 0.28 -0.16 0.15 -0.45 0.13
EV assumed -1.90 125.00 0.06 -0.26 0.14 -0.54 0.01
A7 0.40 0.53
EV not assumed -1.89 109.44 0.06 -0.26 0.14 -0.54 0.01
EV assumed -1.27 125.00 0.21 -0.21 0.16 -0.53 0.11
A8 — 524 0.02
EV not assumed -1.22 95.31 0.22 -0.21 0.17 -0.54 0.13
Note. EV: Equal variances
Table 13. Independent sample t-test for thinking skills indicators
Levene’s test t-test for equality of means
. Sig. (2- Mean Standard error 25% confidence interval of the difference
F Sig. t df ? . .
tailed) difference difference Lower Upper
EV assumed -1.81 125.00 0.07 -0.18 0.10 -0.37 0.02
T1 1.30 0.26
EV not assumed -1.75 98.21 0.08 -0.18 0.10 -0.38 0.02
EV assumed -1.91 125.00 0.06 -0.19 0.10 -0.39 0.01
T2 —/—m 386 0.05
EV not assumed -1.84 95.82 0.07 -0.19 0.10 -0.40 0.02
EV assumed -1.05 125.00 0.30 -0.11 0.11 -0.32 0.10
T3 ——— 485 0.03
EV not assumed -1.01 96.83 0.32 -0.11 0.1 -0.33 0.11
EV assumed 2.11 125.00 0.04 0.23 0.11 0.01 0.44
T4 ——  4.64 0.03
EV not assumed 1.99 87.35 0.05 0.23 0.12 0.00 0.46
EV assumed -0.59 125.00 0.56 -0.06 0.10 -0.26 0.14
5 ——F——— 572 0.02
EV not assumed -0.56 93.92 0.58 -0.06 0.11 -0.27 0.15

Note. EV: Equal variances

The rest indicate that university students’ perceptions are higher,

including the three significant indicators discussed earlier.

The general trend that university students have higher perceptions
across most activities (including the three significant indicators)
suggests that learning activities at the university level might be more
effectively designed or implemented to engage students. High school
educators might consider adopting or adapting some of the strategies
used at the university level, particularly for motor, emotional, and
visual activities, to enhance student engagement and perception. The
significant differences in the three key indicators (motor, emotional,
and visual activities) underpin the overall differences in average
perceptions of learning activities between high school and university
students, as shown in Table 11.

These findings highlight the importance of activity design and
implementation in shaping students’ perceptions of learning activities.
While high school and university students have similar perceptions of

listening, oral, writing, and drawing activities, university students

perceive motor, emotional, and visual activities more positively. The
unique case of higher perception of mental activities among high school
students suggests a need to explore how these activities are integrated
at different educational levels. These insights can guide educators in
enhancing activity design to improve student engagement and learning

outcomes.

Next, the third comparative test was conducted for perceptions on
each thinking skills indicator between the two groups of students. The
results are shown in Table 13.

Using the same analytical procedure, starting with the results of
Levene’s test, it can be concluded that equal variance is assumed only
for the first indicator, T1 (reasoning). Four other indicators were found
to have unequal variance assumptions. Interpretation and discussion of

the comparisons are adjusted based on these Levene’s test results.

Based on the results of the independent sample t-test for all
thinking skills indicators, it is found that significant differences in

perceptions (p < 0.05) were only found for the fourth indicator, T4



Pranata & Novalia / International Journal of Professional Development, Learners and Learning, 7(1), €2508

11/13

(likelihood and uncertainty analysis). The test results show a t-value of
t=211,df =87.35, and p = 0.05 with a mean difference in
perception of 0.23. Interestingly, this is the only indicator where high
school students have higher average perceptions, and it is also
significant. Other indicators show higher average perceptions for
university students, but the differences in mean perceptions are found
to be non-significant. These findings underpin the previous result that
non-significant differences in average perceptions of thinking skills

between high school and university students, as shown in Table 11.

The findings also highlight the progression in students’ self-
perceptions of their scientific thinking skills as they advance in their
education. For high school students, the solid foundation in decision
making, hypothesis testing, reasoning, and argument analysis is
promising, indicating that they are on the right track. However, the
significant increase in these perceptions at the university level
emphasizes the importance of continued education and practice in
developing these critical scientific skills. This trend underscores the
impact of advanced education and increased exposure to scientific

methodologies on students’ confidence and competence in these areas.

These results align with the understanding that higher education
plays a crucial role in enhancing students’ scientific thinking skills. The
noticeable improvement in perceptions from high school to university
suggests that targeted educational strategies and increased practical
experiences are effective in fostering these skills. Educators at the high
school level can draw from these insights to better prepare students for
higher education by focusing more on developing robust decision

making, hypothesis testing, reasoning, and argument analysis.

The lack of significant differences suggests that high school and
university students perceive their thinking skills similarly for these four
other indicators beside T4. This could imply a consistent level of skill
development across both educational levels for most thinking skills. As
students transition to university, the complexity and depth of topics
might increase, potentially making university students feel less
confident in their skills compared to their high school counterparts.
High
comprehensible methods to teach this particular skill, which could serve

school educators might be wusing more engaging or

as a model for university educators to improve perceptions in this area.

The overall non-significant differences in other thinking skills
indicators suggest that, generally, students at both educational levels
have similar perceptions of their thinking skills. These findings support
the conclusion that there are no broad, significant differences in average
perceptions of thinking skills between high school and university
students, as shown in Table 11. The significant result for T4 stands out
as an exception, highlighting a specific area for further investigation.
These insights can guide educators in focusing on specific areas for
improvement and understanding how educational transitions impact

student perceptions of their thinking skills.

CONCLUSION

Based on the data and analysis conducted, several conclusions were
drawn. First, students’ perception of their activities in the active
category (mean value of 3.52) and perception of their thinking skills in
a comparable category, experienced (mean value of 3.51). University
students had slightly better perceptions of their activities (mean value
of 3.66) compared to senior high school students (mean value of 3.43),

both falling within the active category. University students also had

slightly better perceptions of their thinking skills (mean value of 3.55)
compared to high school students (mean value of 3.49), both falling
within the experienced category. Second, when students view their
learning activities positively, they also tend to perceive their thinking
skills more positively, although the relationship is not strong (r =
0.357,p = 0.000). This finding suggests that other factors may also
play significant roles. Therefore, educators and lecturers should
consider a comprehensive approach that includes other strategies to
enhance students’ perceptions of their activities and thinking skills in

learning science.

Third, the general trend that university students have higher
perceptions across most activities (including the three significant
indicators). High school educators might consider adopting or adapting
some of the strategies used at the university level, particularly for
motor, emotional, and visual activities, to enhance student engagement
and perception. Then there are no broad, significant differences in
average perceptions of thinking skills between high school and
university students. The significant result for T4 (likelihood and
uncertainty analysis) stands out as an exception, highlighting a specific

area for further investigation.

These findings highlight the importance of fostering an engaging
and supportive learning environment to enhance students’ perceptions
of their activities and thinking skills in science education. Additionally,
the results underscore the need for further research to explore the
factors that influence the relationship between learning activities and
thinking skills, particularly in different educational contexts and age
groups. Comparative findings emphasize the significance of activity
design and implementation in shaping students’ perceptions of learning
activities. While high school and university students have similar
perceptions of listening, oral, writing, and drawing activities, university
students perceive motor, emotional, and visual activities more
positively. The unique case of higher perception of mental activities
among high school students suggests a need to explore how these
activities are integrated at different educational levels. These insights
can guide educators in enhancing activity design to improve student
engagement and learning outcomes. Furthermore, understanding
students’ perceptions of thinking skills can help educators focus on
specific areas for improvement and comprehend how educational

transitions impact students’ views on their thinking abilities.
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