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Developing students' research skills not only increases their academic
success but also equips them with essential abilities to interact with
society and meet challenges in life. This study aims to investigate the
inquiry skills of undergraduate students and identify the factors
influencing these skills. Employing a relational research design, a
guantitative approach was employed, with a sample of 554
undergraduate students. Data were gathered through the
administration of the "Inquiry Skills Scale." Statistical analyses,
including independent t-tests, one-way analysis of variance, and
stepwise multiple regression, were conducted. Results revealed that
participating students demonstrated a high level of inquiry skills.
Moreover, those who perceived themselves as academically successful
exhibited higher inquiry skills compared to their less successful
counterparts. Students not considering post-graduate education
showed lower inquiry skills than those aiming for it or undecided
students. The primary predictors of students' inquiry skills were
identified as their perception of academic success, followed by their
perception of partial success, and their level of willingness in their
chosen departments. Based on these findings, it is recommended that
targeted interventions be implemented, both within the classroom and
through extracurricular activities, to support students with lower levels
of questioning skills.
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Introduction

Inquiry skills are essential for students for various important reasons, namely for their
intellectual and personal development, academic success, and ability to engage with and
contribute to the broader society. Moreover, developing students’ inquiry skills in education
enhances their critical thinking and problem-solving skills and guides their decision-making
processes. Students may be unable to find a definitive answer to the problems they often
encounter. Open-ended problems may have their own unique solutions (such as developing
an artificial intelligence algorithm). This makes the concept of inquiry more important for
students. Miftakhurrohmah et al. (2023) demonstrated that students who utilize inquiry skills
can more easily conduct scientific research and solve the problems they encounter using
scientific methods. As Wenning claimed (2007), scientific inquiry requires a high level of
imagination and creativity. Universities should not be institutions where information is simply
transmitted and students are passive listeners, but rather institutions where inquiry and
creativity are fostered, and life-long learning skills are instilled (Polat & Odabas, 2008). This is
because when one considers the astonishing pace of development in science and technology,
it does not seem possible for students to keep up with the speed solely by learning specific
course content. In other words, it is difficult to keep up with this rapid change with a subject-
based teaching approach. Hence, it is crucial for students to prioritize lifelong learning and
develop higher-order thinking skills referred to as 21%-century skills (scientific inquiry,
problem-solving, critical thinking, and creativity) to solve real-life problems they will encounter
in the future. Scientific inquiry skills are transferable to various domains of knowledge. They
empower students to approach any subject with a mindset of curiosity, critical analysis, and a
commitment to seeking evidence-based answers. In this context, the rapidly advancing
information age and associated societal changes necessitate cultivating individuals who can
question and think critically. Given this, the present study argues the importance of examining
the extent to which university students possess inquiry skills in scientific research . The current
study aimed to examine the inquiry skills of university students and identify their predictors.

Several studies have found that inquiry-based teaching leads to better development of
scientific inquiry skills, such as formulating hypotheses, designing experiments, collecting and
analyzing data, and drawing conclusions (Farooq, 2023; Kutlu et al., 2022; Kruit et al., 2018).
Inquiry-based approaches encourage students to actively engage in the learning process,
which helps them acquire essential process skills (Verawati et al., 2022; Aslan, 2017). At the end
of the inquiry process, it is aimed for students to question new situations they encounter by
using their prior knowledge and to utilize the information and skills they acquire through
inquiry in subsequent learning experiences (National Research Council, 2000). Definitions
related to the concept of inquiry emphasize asking questions for a specific purpose and
conducting research through questions to advance thinking and learning (Guines, 2016). Inquiry
in education relies on children assuming an active role in changing their understandings by
following questions or addressing issues that draw their attention (Harlen, 2014). Palmer (2009)
defines inquiry skills as proposing researchable questions, observing, explaining, and reporting.
Skills such as accessing accurate information, interpreting, analyzing, questioning, and making
inferences are becoming sought-after characteristics in individuals of all ages (Oz, 2020). Thus,
having inquiry skills is one of the steps of lifelong learning. Inquiry is a high-level strategy that
develops students' reasoning skills (Hunter & Arthur, 2016). That is to say, inquiry is associated
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with the higher-order cognitive domain (Bloom, 1956), such as analysis, synthesis, and
evaluation, rather than the basic understanding of fundamental knowledge at lower levels.
Several studies have found that higher-order thinking skills, as defined by the upper levels of
Bloom's Taxonomy, are crucial for developing critical thinking, problem-solving, and other
necessary 21st-century competencies (Crowe et al., 2008; Voinohovska, 2024). These skills
enable students to go beyond mere memorization and engage in deeper, more meaningful
learning (Adams, 2015; Baransi & Burbara, 2019). Therefore, when monitoring students'
thinking processes, it is important to assess their capacity to ask questions and inquire. While
the extent to which teaching thinking is possible is debated, one of the best ways to develop
thinking (De Bono, 2008) is to be curious and ask questions (Boghossian, 2012). In summary,
inquiry skills are not only useful for academic success but are also essential for personal
development, informed citizenship, and meaningful contributions to society in the context of
lifelong learning.

The literature shows that research on the concept of inquiry has concentrated on teachers
and science courses. In similar studies measuring inquiry skills, Okumus (2020) examined the
inquiry skills of middle school students and found that inquiry skills were higher in lower
grades. The researcher associated this result with the transition of activities in lower grades to
knowledge and exams in upper grades. In studies conducted with teacher candidates regarding
inquiry skills (Acar Sesen, et al., 2020; Alkis Kuglikaydin, 2020; Aldan Karademir & Saracaloglu,
2017; Balbag & Aynur, 2020; Sarikaya & Sakiroglu, 2021), it was revealed that the inquiry skills
of teacher candidates inquiry skills were above average. Yang and Heh (2007) compared the
effects of laboratory use in applied courses on high school students' inquiry skills and found
that students who used laboratories achieved significantly higher scores than their peers.

The following three research questions were formulated to guide the present research study:
RQ1: What is the level of university students’ inquiry skills?

RQ2: Do university students' inquiry skills show a significant difference based on their;

1) Gender,

2) Desire to pursue graduate education,

3) Perceived academic achievement,

4) Level of willingness to enroll in their department?

RQ3: To what extent do gender, desire to pursue graduate education, perceived academic
achievement and willingness to be enrolled in their department predict university students'
inquiry skills?

Method

Study Design

Aiming to measure the inquiry skills of university students according to various variables
and to determine their predictors, the study employed the correlational research design. In
correlational research, the relationship between two or more variables is investigated without
any intervention and manipulation of the variables (Fraenkel & Wallen, 2009).
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Population and Sample

The sample size was determined as 372 using Raosoft sample size calculator
(http://www.raosoft.com/samplesize.html?nosurvey) with a confidence level of 95% and a
confidence interval of 5%. The data in the study were collected through convenience sampling,
one of the non-probability sampling methods. In convenience sampling, the researcher forms
the sample from the most accessible respondents (Cohen, Manion and Morrison, 2018). As a
result, 554 volunteer university students from engineering faculty were reached.

The variables in the study were students’ gender, desire to pursue graduate education,
perceived academic achievement, and their level of willingness to be enrolled in their
department. Numerical information regarding the demographic characteristics of the students
participating in the study is presented in Table 1 below.

Table 1

Some Demographic Characteristics of the Participants

Variables Groups Frequency %
Gender Female 162 29.2
Male 392 70.8
Desire to pursue Yes 226 40.8
graduate education No 90 16.2
Undecided 128 314
Perceived academic Unsuccessful 60 10.8
achievement Partially successful 167 30.1
Successful 327 59.0
Level of willingness Unwilling 62 11.2
:Eeti’re dee”;;’:'tf:ei:t Partially willing 81 146
Willing 411 74.2

As seen in Table 1, the students in the study group do not exhibit a balanced distribution
among the groups. In terms of gender, 70.8% of the students were male. While 40.8% of the
students wanted to pursue graduate education, 31.4% did not plan to pursue graduate
education. While 59% of the students considered themselves academically successful, 10.8%
considered themselves unsuccessful, and 30.1% partially successful. Finally, 74% of the students
stated that they selected their department willingly.

Data Collection Tool

The data for the study were collected using the ‘Inquiry Skills Scale’ developed by Aldan
Karademir and Saracaloglu (2013). An Exploratory Factor Analysis (EFA) yielded a three-factor
structure consisting of 14 items, and each factor was named. "Information Acquisition”,
"Information Control", and "Self-Confidence", respectively, according to the theoretical
framework. Confirmatory Factor Analysis (CFA) results indicated that the model fit was
acceptable, x2 = 336.86, x2 /df= 4.55, RMSEA= 0.06, GFI= 0.954, AGFI= 0.935, CFl= 0.928, and
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NNFI= 0.911. Cronbach’s alpha (o) values were calculated for each factor in the scale and the
whole scale. The Cronbach’s alpha (o) reliability coefficients were .76 for Information
Acquisition, .66 for Information Control, and .82 for Self-Confidence, and .82 for the whole
scale. Thus, the scale’s validity and reliability were established, with the lowest score being 14
and the highest being 70. In the current study, Cronbach's alpha(a) reliability values were
calculated for the entire scale and its factors. The Cronbach's alpha (o) coefficient for the overall
scale was found to be .80, whereas it was .63 for Information Acquisition, .63 for Information
Control, and .85 for Self-Confidence. According to DeVellis (2012), Cronbach's Alpha (o)
coefficient is expected to be above .70. Lower Cronbach alpha values can be obtained in scales
with fewer than 10 items. In such cases, an average inter-item correlation ranging from .2 to .4
is recommended (Briggs & Cheek, 1986, as cited in Pallant, 2016). In the present study, the
mean inter-item correlation was found to be .234 for Information Acquisition and .331 for
Information Control.

Data Analysis

Prior to the main analysis of the data from the Inquiry Skills Scale, the Kolmogorov-Smirnov
test was run to test the assumption of normality, and skewness and kurtosis coefficients were
examined to understand whether the variables showed a normal distribution. The values from
the calculations are presented in Table 2 below.

Table 2
Values Regarding the Inquiry Skills Scale and its Factors

Kolmogorov-Smirnov

Scale Factors Skewness  Kurtosis
Statistic  df Sig.

Factor1: Information Acquisition ~ .097 536 .000 -404 -.008

Factor 2: Information Control .089 536 .000 -.168 -.248

Factor 3: Self-Confidence .083 536 .000 -.153 -.564

Whole Scale: Inquiry Skills .049 536 .003 -.143 -.249

As seen in Table 2, the results of the Kolmogorov-Smirnov test indicate that the scale does
not exhibit a normal distribution (p<.05). However, the skewness and kurtosis values for the
overall scale and all its factors range between -1 and +1. Skewness and kurtosis coefficients
within the range of -1 to +1 can be considered as a measure of the normality assumption
(Morgan, Leech, Gloeckner, & Barrett, 2004). Accordingly, it can be stated that the data were
normally distributed.

When interpreting the mean values of the Inquiry Skills Scale, its sub-dimensions, and the
overall scale, the minimum and maximum values obtained from the overall scale and its sub-
dimensions are classified according to a five-point scale. This classification is presented in Table
3.
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Table 3
Value Ranges for the Overall Scale and its Sub-Dimensions

Sub-dimension Never Seldom Sometimes Often Always

Information Acquisition (6 6.00-10.80 10.81-15.60 15.61-20.40 20.41-25.20 25.21-30.00
items)

Information Control (5 items) 5.00-9.00 9.01-13.00 13.01-17.00 17.01-21.00 21.01-25.00
Self-Confidence (3 items) 3.00-5.40 5.41-7.80 7.81-10.20 10.21-12.60 12.61-15.00
Overall Scale 14.00-25.20 25.21-3640 36.41-47.60 47.61-58.80 58.81-70.00

In the data analysis, independent samples t-tests were run to determine whether there were
differences between the mean scores of the Inquiry Skills Scale and the mean scores of the
scale sub-dimensions according to gender. One-Way Analysis of Variance (ANOVA) was
utilized to ascertain whether the scores varied based on the participant students’ desire to
pursue graduate education, perceived academic achievement, and their level of willingness to
be enrolled in the department. The analyses were interpreted by including the percentage,
frequency, mean and standard deviation values of the variables at the .05 significance level.
The Cohen's d statistic, calculated to assess the effect size of the standardized difference
between the means, was reported. The ETA squared value obtained in the analysis was
interpreted as .01=small effect, .06=medium effect, and .14=large effect (Cohen, 1988).

Stepwise regression, an appropriate statistical technique for prediction studies, was used.
While the discrete variables in the study were included in the regression analysis by coding
them as dummy variables, continuous variables were included in the analysis with their original
values. Information on the dummy coding of all variables included in the analysis is provided
in Table 4.

Table 4
Coding of Dummy Variables
. . Dummy . Excluded
Discrete Variables Level Variable Coding Category
1. Male Female: 0
Gender > Female Gender Male: 1 Female
. 1. Yes .
Desire to pursue . Yes Yes: 1 Undecided: 0
. 2. Undecided . . No
graduate education 3 No Undecided Yes: 0 Undecided:1
1. Unsuccessful Successful: 1 Partially
. . . Unsuccessful
Perceived academic 2. Partially ) Successful: 0
. Partially . Unsuccessful
achievement successful Partially Successful: 0
Successful
3. Successful Successful: 1
- Willing: 1
Level of willingness - Oilling Unwilling  Partially willing: 0
. 2. Partially . -
to be enrolled in willing Partially Unwilling
their department 3. Willing Willing Willing: 0

Partially willing: 1

Since multiple regression analysis is highly sensitive to outliers (Pallant, 2016), 18 outlier
data points were excluded from the analysis. Assumptions of multiple linear regression analysis
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were tested, including normal distribution, linearity, constant variance, absence of
autocorrelation and absence of multicollinearity among independent variables (Kalayci, 2009).
Relationships between standardized predicted values and standardized error values were
examined with graphs to assess assumptions of normality and linearity (Figure 1 and Figure 2).
According to Figure 1, the histogram and normal distribution curves generated for the
standardized predicted values demonstrate a distribution close to normal, and according to
Figure 2, it can be suggested that there is a linear and positive relationship between the
variables.

Figure 1
Histogram and Normality Curve Regarding Inquiry Skills
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Figure 2

Linearity Distribution Regarding Inquiry Skills
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The examination of the multicollinearity indicators among the predictor variables showed
that the tolerance values ranged between 0.352 and 1.00, the Variance Inflation Factor (VIF)
values ranged between 1.00 and 2.836, and the highest condition index (Cl) value was 6.199.
According to Pallant (2016), to avoid multicollinearity in the analysis, the VIF value should be
less than 10, and the tolerance value should be greater than 0.10. In this case, it can be
concluded that there is no multicollinearity problem. The Durbin-Watson statistic, used to test
autocorrelation, indicates that values less than 1 and greater than 3 suggest errors among the
residuals. A value close to 2- is preferred (Field, 2009, p. 236). In this study, a Durbin-Watson
value of 1.80 indicated an absence of autocorrelation. The standardized residual value ranged
between -2.73 and 2.53. Tabachnick and Fidell (2013) suggest that these values should fall
between +3.3 and -3.3. The Mahalanobis distance values varied between .794 and 14.416. This
value is below the threshold of 24.32, established for a minimum number of independent
variables, which is seven (Pallant, 2016). The maximum value for Cook's Distance is 0.034. The
fact that this value was below 1 indicated that the data were fit for regression (Tabachnick &
Fidell, 2013).
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Findings

In this section, the findings obtained in the present study are presented in line with the sub-
problems.

Level of University Students’ Inquiry Skills

The descriptive statistics for the inquiry skills scores of the scale sub-dimensions and the
overall scale are presented in Table 5.

Table 5

Descriptive Statistics for Inquiry Skills
Scale Factors N Min. Max X Sd
Factor 1: Information Acquisition 536 15.00 30.00 24.15 2.90
Factor 2: Information Control 536 9.00 25.00 17.88 3.16
Factor 3: Self-Confidence 536 3.00 15.00 9.91 3.02
Whole Scale: Inquiry Skills 536 34.00 69.00 51.95 6.88

As seen in Table 5, students' mean scores for Information Acquisition, Information Control,
and the overall scale were at the “often” level. The Self-Confidence scores were found to be at
the "seldom” level.

Examination of Inquiry Skills according to Sex Variable

Independent samples t-tests were conducted to determine whether there was a significant
difference in the inquiry skills for the gender variable. The results of the analysis are presented
in Table 6.

Table 6
Results of T-test Analysis According to Gender
Gender N X Sd df t p
. ; Female 160 24.53 3.02
Facto.r .1: Information 534 1.936 053
Acquisition Male 376 23.99 2.85
. ; Female 160 17.89 3.30
Factor 2: Information 534 036 971
Control Male 376 17.88 3.11
. : Female 160 10.03 3.15
Fact(?r 3: Self 534 585 559
Confidence Male 376 9.86 2,97
. ; Female 160 52.45 7.57
Whole Scale: Inquiry 534 1.090 276
Skills Male 376 51.74 6.57

As can be seen in Table 6, no significant difference is observed between university students’
scores on the sub-dimensions of Information Acquisition (t=1.936, p>.05), Information Control
(t=.036, p>.05), Self-Confidence (t=.585, p>.05), and the total scores of Inquiry Skills (t=1.090,
p>.05) of university students based on gender.
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Examination of Inquiry Skills According to the Students’ Desire to Pursue Graduate
Education Variable

The arithmetic means and standard deviations of the scores on the Inquiry Skills Scale
according to the variable of the desire to pursue graduate education were calculated. These
results are presented in Table 7.

Table 7

Frequency, Mean Score, and Standard Deviation Values According to Students’ Desire to Pursue Graduate
Education

Desire to Information Information Self- Inquiry Skills
pursue N Acquisition Control Confidence quiry
graduate

education X Sd X Sd X Sd X Sd
1. Yes 220 2434 2,79 1830 3.04 994 311 5260 6.80
2.No 84 2352 3.09 16.95 346 919 296 4966 7.07

3. Undecided 232 24.19 2091 1782 3.09 1014 292 5216 6.74

Table 7 demonstrates that the scores of Inquiry Skills vary according to students’ desire to
pursue graduate education. ANOVA was performed to determine whether the scores showed
a significant difference, and the analysis results are presented in Table 8.

Table 8
ANOVA Test Results Based on Students’ Desire to Pursue Graduate Education

Sum of Squares df Mean F Sig. Sig. Dif. Eta
Square (Scheffe) Squared

Between 41.878 2 20.93 2487 .084 i -
E c Groups
T 4% Within 4487.577 533 8.41
% % Groups
£ 2 Total 4529455 535
<

Between 113.512 2 56.75 5.764  .003 .02
c 2<1
S _ Groups
T ©  Within 5248.546 533 9.84
£ E
88 Groups
= ~  Total 5362.058 535
3 Between 56.737 2 28.36 3132 044 .01
c 2<3
g Groups
k= Within 4827.315 533 9.057
8 Groups
= Total 4884.052 535
wmw
" Between 541.923 2 270.96 5.824  .003 2<1 .02
= Groups 2<3
VE’\ Within 24795,911 533 46,52
g_ Groups
£ Total 25337,834 535
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In Table 8, it is observed that there is a statistically significant difference in the scores of
inquiry skills in the sub-dimensions of Information Control (F (2,535)=5.764, p<.05), Self-
Confidence (F(2,535)=3.132, p<.05), and the overall scale (F(2,535)=5.824, p<.05) based on the
desire to pursue graduate education. In contrast, the difference between the scores in the sub-
dimension of Information Acquisition was not significant. Following this process,
complementary post-hoc analysis techniques were conducted to determine which groups
accounted for the significant differences identified after ANOVA.

To decide which post-hoc multiple comparison technique to use after ANOVA, the
hypothesis of whether the variances of the group distributions were homogeneous or not was
first tested using Levene's test. When the variances were found homogeneous, the Scheffe
multiple comparison method was employed, whereas Games-Howell technique was utilized
when the variances were found to be non-homogeneous. Accordingly, it was observed that the
scores for inquiry skills, based on the desire to pursue graduate education, were lower for
students who did not desire to pursue graduate education were lower than those who did.
Similarly, the self-confidence skills and inquiry skills of students who did not want to pursue
graduate education were lower than those of students who were undecided about pursuing
graduate education. Also, the eta-squared values were small.

Examination of Inquiry Skills According to the Perceived Academic Achievement
Variable

The arithmetic means and standard deviations of the Inquiry Skills Scale scores were
calculated according to the variable of perceived academic achievement. The results are
presented in Table 9.

Table 9

Frequency, mean score, and standard deviation values according to the academic perceived achievement
variable

Perceived Information Information . . .
Academic N Acquisition Control self-Confidence . Inquiry Skills
achievement X Sd X Sd X Sd X Sd
1. Unsuccessful 53  21.51 332 1575 3.34 8.58 3.20 45.85 7.34
2. Partially 163 2406 2.76 1748 3.22 9.59 3.05 51.13 6.50
successful

3. Successful 320 2464 267 1845 292 1030 2.90 53.38 6.37

As can be seen in Table 9, the inquiry skills scores vary according to students’ perceived
academic achievement. ANOVA was performed to determine whether the scores showed a
significant difference based on perceived academic achievement. The results of the analysis are
provided in Table 10.
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Table 10
ANOVA test results according to the perceived academic achievement variable
Sum of df Mean F Sig. Sig. Dif. Eta
Squares Square (Scheffe) Squared
§ < Between Groups 446.873 2 223437 29171 .000 2>1
52 3>1
% S Within Groups 4082582 533  7.660 .099
S T
£ < Total 4529455 535
c Between Groups 368.475 2 184.237 19.665 .000 3>1
2 = 3>2
g g 2>1
E c .
S § Within Groups 4993583 533  9.369 069
e
b Total 5362.058 535
o Between Groups 158.524 2 79.262 8.940  .000 3>1
. % 3>2
& 2 Within Groups 4725528 533 8.866 032
e
S Total 4884052 535
" Between Groups 2741.025 2 1370.51  32.327 .000 3>1
= 3 3>2
V>)\ 2>1
5 Within Groups 22596,809 533 4239 .108
o
= Total 25337,834 535

As observed in Table 10, there is a statistical difference between the scores in the sub-
dimensions of the Inquiry Skills Scale: Information Acquisition (F(2,535)=29.171, p<.05),
Information Control (F(2,535)=19.665, p<.05), Self-Confidence (F(2,535)=8.940, p<.05), and the
overall scale (F(2,535)=32.320, p<.05). After confirming that the variances of group
distributions were homogeneous using the Levene's test, Scheffe's method of multiple
comparison was used. Accordingly, students who perceived themselves as academically
unsuccessful had lower Information Acquisition scores than those who perceived themselves
as successful and partially successful. The eta squared value was .09, which indicates a
moderate level. The scores of students who perceived themselves as academically successful
in controlling information were higher than those who perceived themselves as academically
unsuccessful and partially successful. Similarly, the scores of students who perceived
themselves as partially successful were higher than those who perceived themselves as
academically unsuccessful in controlling information. The eta squared value was .06, indicating
a moderate level. In the Self-Confidence sub-dimension, the scores of students who perceived
themselves as academically successful were higher than those who perceived themselves as
academically unsuccessful and partially successful. The effect size was .03, indicating a small
level. Finally, the scores of the inquiry skills for students who perceived themselves as
academically successful were higher than those who perceived themselves as academically
unsuccessful and partially successful. Similarly, the scores of the inquiry skills for the students
who perceived themselves as partially successful were higher than those who perceived
themselves as unsuccessful. The eta squared value was .108, indicating a moderate level.
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Examination of Inquiry Skills According to the Variable of Willingness to be enrolled
in their Department

The arithmetic means and standard deviations of the Inquiry Skills Scale scores were
calculated according to the variable of willingness to be enrolled in their department. The
results are presented in Table 11.

Table 11

Frequency, Mean Score, and Standard Deviation Values According to The Level of Willingness to be Enrolled
in Their Department

Being Information Information . . .
Enrolled in N Acquisition Control Self-Confidence Inquiry Skills
their % sd % sd % sd % sd
department

1. Unwilling 56 2346  3.60 16.61 3.64 9.27 3.71 4934 8.29
2. Partially 78 2333  3.03 17.01 2.88 9.14 2.65 4949 6.79
willing

3. Willing 402 2441 2.74 1823 3.08 10.15  2.95 52.80 6.49

As observed in Table 11, the inquiry skills scores vary according to the variable of willingness
to be enrolled in their department. ANOVA was performed to determine whether the scores
showed a significant difference according to the level of willingness to be enrolled in their
department, and the analysis results are presented in Table 12.

Table 12
ANOVA Test Results According to the Level of Willingness to be Enrolled in Their Department
Sum of df Mean F Sig.  Sig. Dif. - Eta
Squares Square Howell) Squared
c Between Groups 105.099 2 52.549 6.331 .002 3>2 .023
o9
£ 2 Within Groups 4424356 533 8.301
o T
£ < Total 4529455 535
o Between Groups 199.694 2 99.847 10.309 .000 3>1 .037
S 3>2
Lé 2<1
e Within Groups 5162.364 533 9.685
@©
% Total 5362.058 535
=
g Between Groups 93.184 2 46.592 5183  .006 352 019
C
% % Within Groups 4790.869 533 8.988
v e
S Total 4884.052 535
» Between Groups 1142.520 2 571.260 12.584 .000 3>2 .045
E
2 Within Groups 24195314 533 45395
=]
g Total 25337.834 535

In Table 12, it is observed that there is a significant difference between the scores in the
sub-dimensions of the Inquiry Skills Scale: Information Acquisition (F(2,535)=6.331, p<.05),
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Information Control (F(2,535)=10.339, p<.05), Self-Confidence (F(2,535)=5.183, p<.05), and the
overall scale (F(2,535)=12.584, p<.05) according to the variable of willingness to be enrolled in
their department. After it was determined that the variances of the group distributions were
not homogeneous using Levene's test, the Games-Howell multiple comparison technique was
utilized. Accordingly, it was found that students who chose the department willingly had higher
scores in Information Acquisition compared to those who were enrolled in their department
partially willingly. The eta squared value was .02, indicating a small level of effect. The
Information Control scores of the students who were enrolled willingly in the department were
higher than those who were enrolled in the department partially willingly and unwillingly.
Partially willing students had lower scores than unwilling students. The eta squared value was
.03, indicating a small effect size. Finally, regarding the Self-Confidence sub-dimension and
overall inquiry skills, it was found that the scores of the students who were enrolled willingly in
the department were higher than the scores of the students who were enrolled partially
willingly in the department. The effect size was found to be small.

Examination of the Predictors of Inquiry Skills

The results of the multiple regression analysis performed using the stepwise model on the
data regarding the variables of gender, desire to pursue graduate education, perceived
academic achievement, and willingness to be enrolled in their department, which are all
regarded as factors affecting the inquiry skills scores, are presented in Table 13. As presented
in Table 13, the stepwise regression analysis excludes the variables regarding gender and
graduate education in the analysis since they did not predict inquiry skills significantly.

Table 13

Results of Stepwise Multiple Regression Analysis Predicting Inquiry Skills

Model- B Std. Beta 't sig  Partial Part R RZ F p
Predictor Error () (R)
variables
= 49833 453 109.910 .00
©  _Constant 253 064 36621 .000
S cessful 3551 587 253 6052 .00 253 253
~  Constant 45849 894 51264 .00
3 iuctc_elsisful 7535 966 538 7804 00 320 319 50 408 32337 000
= artiatly 5280 1030 353 5128 00 217 210
Successful
n Constant 46.314  .900 51.474 00
T Successful 7371 959 526 7683 00 316 312
O A
>  Partially 5253 1.021 351 5143 00 218 209 352 124 25116 .000
Successful !
Partially 2465 794  -126 -3106 00 -133  -26
Willing

As observed in Table 13, according to the regression analysis, three models were formed
when the predictor variables were gradually added. While "successful" was the predictor
variable in the first model, "partially successful" variable was added to the second model. In
the third model, it was noticed that 12% (R*= .214) of the variance in the predictor variable of
being enrolled in their department partially willingly was explained by these three variables.
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Upon examining the bivariate and partial correlations, it is noted that there is a positive
correlation with low-level inquiry skills for both successful ????a positive correlation with a low-
level inquiry skills for both successful (r=-.32) and partially successful (r=.22) perceptions. A
low-level negative correlation (r=-.13) was observed between being enrolled in the department
partially willing and inquiry skills.

The model created to explain the inquiry skills score was significant at a=.05 level (F=25.116
p<.05). According to the standardized regression coefficient in the third model, which explains
the largest variance in the predictor variable, it was observed that the variable accounting for
the largest variance in inquiry skills scores among the predictor variables was perceiving oneself
to be academically successful (=.52), followed by the variable perceiving oneself partially
successful (B=.35) and being enrolled in the department partially willingly (B=-.12). According
to the third model of the stepwise multiple regression analysis, the regression equation for the
prediction of inquiry skills was as follows:

Inquiry Skills =46.314+7.371*Successful+5.253*Partially Successful-2.465*Partially Willing
Discussion and Recommendations

The present study aimed to examine the inquiry skills of university students according to
the variables of gender, desire to pursue graduate education, perceived academic achievement,
and being enrolled willingly in their department.

1. According to the study results, the inquiry skills of university students were at a high level

across the scale. When the sub-factors were analyzed, the mean scores of the students for
Information Acquisition, Information Control, and the overall scale were at the “often” level,
whereas Self-Confidence scores were at the “sometimes” level. In similar studies on inquiry
skills conducted with university students (Alkis Kiiclikaydin, 2020; Balbag & Aynur, 2020),
the researchers found that students' inquiry skills were above average.
The examination of the scores of the scale sub-dimensions and the overall scale did not
reveal a significant difference according to the gender variable. Similar studies conducted
with preservice teachers (Bedir & Duman, 2017; Elmali & Yildiz, 2017) concluded that the
gender variable did not determine inquiry skills. That gender is not determinative of inquiry
skills, which are intellectual skills, is a significant result.

2. When inquiry skills were analyzed according to the variable of students' perceived
academic achievement, it was observed that students who considered themselves as
partially successful and successful received higher average scores in all sub-dimensions of
the scale and the overall scale compared to students who perceived themselves as
unsuccessful, and they differed significantly. The literature has reported a significant
positive relationship between university students' inquiry and self-directed learning skills
(Oztiirk et al., 2017). Varli and Sagir (2019) and Balim (2009) concluded that inquiry-based
learning increases student achievement. These results suggest that the high academic
achievement of students with high-level inquiry skills may be related to students' learning
skills in this study.

3. The study results showed that the inquiry skills of students who did not want to pursue
graduate education were lower than those who wanted to pursue graduate education and
undecided students. The participating students who did not want to pursue graduate
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education were also students possessing a low level of perceived academic achievement.
Therefore, this result can be interpreted as students with low academic achievement may
also have low inquiry skills. This result is also consistent with the studies of Varli and Sagir
(2019) and Balim (2009), which argued that inquiry-based learning increases student
achievement.

4. The students who were enrolled in their department willingly had higher scores in
Information Acquisition, Information Control, Self-Confidence, and the overall scale
compared to the students who were enrolled in their department partially willingly. In order
for students to be successful and contribute to their fields, they must first have a
predisposition to that field and be interested in their fields. When students are happy and
enjoy working on academic subjects, their academic success increases. This explains the
higher level of inquiry skills of students who major in the field they like or want.

Inquiry skills showed a moderate positive relationship with those who perceived themselves
as academically successful and a low positive relationship with those who perceived themselves
as partially successful. In the study, perceived academic achievement of being successful or
partially successful was determined to be a predictor of inquiry skills. These results revealed
again that students with a high level of perceived academic achievement also have high inquiry
skills.

The study also revealed a low level and negative relationship between being enrolled in
their department partially willingly and inquiry skills and that being enrolled in their
department partially voluntarily is a predictor of inquiry skills. This result shows that the inquiry
skills of the students enrolled in their department partially willingly were low.

Conclusion

In the present study, where we examined the inquiry skills of university students according
to various variables, we obtained significant results. The scores of the participant students'
inquiry skills were found to be at a high level. The scale used in the study, which was a self-
assessment scale and is vital to note, revealed positive relationships between students' inquiry
skills and the variables of perceived academic achievement, being enrolled in the department
willingly, and their desire to pursue graduate education.

These students are likely to be those who are interested in their departments, possess
predispositions, and thus have positive attitudes towards learning. The study results revealed
the importance of students’ selecting their majors based on their interests and, in this context,
the importance of proper guidance, especially during K12. The interest of students currently
continuing their education in the department may increase over time. Planned in-class and
out-of-class (out of school) activities can be arranged within the department for this purpose.
Thus, increasing students' interest and attitudes towards the department can also improve their
inquiry skills. In addition, promoting inquiry-based teaching in university education also
supports the development of inquiry skills. One effective way to strengthen higher education
institutions is by helping students develop advanced skills that will prepare them to navigate
the uncertainties they may face in the future. Finally, more in-depth research should be
conducted on whether the increase in academic achievement directly affects inquiry skills.
Researchers can explore the role of teacher knowledge, beliefs, and practices in facilitating the
development of students' inquiry skills.
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TURKCE GENIiS OZET
Lisans Ogrencilerinin Sorgulama Becerilerinin incelenmesi ve
Yordayicilarinin Belirlenmesi

Giris

Sorgulama becerileri; 6grencilerin entelektiel ve kisisel gelisimi, akademik basarisi ve
topluma katki saglamalarn acgisindan hayati 6neme sahiptir. Bu beceriler; elestirel disinme,
problem ¢6zme ve karar verme siireclerini gelistirir. Ogrenciler siklikla kesin cevaplari olmayan
acik uclu sorunlarla karsilasirlar, bu da sorgulamayi énemli kilar. Universiteler, bilgi aktaran ve
ogrencilerin pasif dinleyiciler oldugu kurumlar yerine, sorgulama ve yaraticiligi tesvik eden ve
yasam boyu 6grenme becerilerini asilayan kurumlar olmalidir (Polat & Odabas, 2008). Bilim ve
teknolojideki hizli gelismeler, geleneksel konu temelli 6gretimle bu degisimlere ayak uydurmayi
zorlastirir. Bu nedenle, 6grencilerin yasam boyu 6grenme ve Ust dlzey dusinme, sorgulama,
problem ¢6zme, elestirel diigtinme becerilerini ve yaraticiliklarini gelistirmeleri gerekmektedir.

Sorgulama becerileri, cesitli bilgi alanlarina aktarilabilir ve merak, elestirel analiz ve kanita
dayali cevaplarin arayisini tesvik eder. Sorgulama, belirli bir amac¢ icin sorular sormay;,
distinmeyi, 6grenmeyi ilerletmek icin arastirma yapmayi icerir (Glines, 2016) ve dikkati ceken
sorulari aktif olarak takip etmeyi gerektirir (Harlen, 2014). Palmer (2009), sorgulama becerilerini
arastinlabilir sorular 6nerme, gézlem yapma, aciklama ve raporlama olarak tanimlar. Sorgulama
becerileri, yasam boyu 6grenme icin kritiktir ve 6grencilerin akil yuritme yeteneklerini gelistirir
(Hunter & Arthur, 2016); analiz, sentez ve degerlendirme gibi yiksek diizeyde bilissel alanlarla
uyumludur (Bloom, 1956). Ogrencilerin soru sorma ve sorgulama kapasitelerini degerlendirmek
onemlidir. Merak ve soru sormak, dusinmeyi gelistirmenin anahtaridir (De Bono, 2008;
Boghossian, 2012). Ozetle, sorgulama becerileri sadece akademik basari icin degil, ayni
zamanda kisisel gelisim, bilingli vatandaslik ve topluma anlamli katkilar saglama acisindan da
hayati dneme sahiptir. Bu arastirma calismasini yonlendirmek icin su U¢ arastirma sorusu
formile edilmistir:

1. Universite 6grencilerinin sorgulama beceri diizeyi nedir?
2. Universite 6grencilerinin sorgulama becerileri;
a) Cinsiyete,
b) Lisanslstu egitim alma istegine,
c) Algilanan akademik basariya,
d) Bolumu isteyerek se¢gme dizeylerine gore, anlamli bir farklilik gosteriyor mu?

3. Cinsiyet, lisansustl egitim alma istegi, algilanan akademik basari ve bélimu isteyerek

sec¢me, Universite 6grencilerinin sorgulama becerilerini ne derecede yordamaktadir?
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Yontem

Universite dgrencilerinin sorgulama becerilerini cesitli degiskenlere gére dlcmeyi ve bu
becerilerin yordayicilarini tespit etmeyi amaclayan bu calisma, iliskisel arastirma tasarimi
kullanilarak gergeklestirilmistir. Orneklem buyiikligi, %95 gliven diizeyi ve %5 glven aralidi ile
Raosoft orneklem biyukligu hesaplayicisi
(http://www.raosoft.com/samplesize.html?nosurvey) kullanilarak 372 olarak belirlenmistir.
Veriler Turkiye'deki l¢ farkli devlet tniversitesinden toplanmistir. Calismadaki veriler, olasiliksiz
ornekleme yontemlerinden biri olan kolayda o6rnekleme yoluyla toplanmistir. Kolayda
orneklemede, arastirmaci en erisilebilir katihmcilardan baslayarak érneklemi olusturur (Cohen,
Manion ve Morrison, 2018). Sonuc¢ olarak, 554 gonilli mihendislik fakiltesi 6grencisine
ulasilmistir.

Calismanin verileri, Aldan Karademir ve Saracaloglu (2013) tarafindan gelistirilen ‘Sorgulama
Becerileri Olcegi’ kullanilarak toplanmistir. Aciklayici faktér analizi (AFA), 14 maddeden olusan
Uc faktorli bir yapi ortaya koymus ve her bir faktor teorik cerceveye gore sirasiyla "bilgi
edinme”, "bilgiyi kontrol etme" ve "6zguven" olarak adlandinlmistir. Analize gegmeden 6nce,
Sorgulama Becerileri Olcegi'nden elde edilen verilerin normallik varsayimini test etmek icin
Kolmogorov-Smirnov testi uygulanmis, degiskenlerin normal dagihm gosterip gostermedigini
anlamak icin carpiklik ve basiklik katsayilar incelenmis ve verilerin normal dagilim goésterdigi
sonucuna variimistir.

Bulgular

Yapilan analizler sonucunda 6grencilerin “bilgi edinme”, “bilgiyi kontrol etme” ve genel 6lcek
icin sorgulama becerileri ortalama puanlari “siklikla” dlzeyinde, “6zgtven” puanlar ise
“nadiren” duzeyinde bulunmustur. Cinsiyetin 6grencilerin sorgulama becerileri Uzerinde
anlamh bir farklilik yaratmadigr gortulmustir. Sorgulama becerileri puanlarinin, égrencilerin
lisanslistu egitim alma istegine gore degisip degismedigini belirlemek icin ANOVA testi
yapilmistir. Buna gore, lisansustu egitim alma istegine gore sorgulama becerileri puanlarinin,
lisanslistu egitim almak istemeyen 6grenciler icin, lisansistu egitim almak isteyen 6grencilere
gore daha dusik oldugu gozlemlenmistir. Sorgulama becerileri puanlarinin 6grencilerin
algilanan akademik basarilarina gére degisip degismedigini belirlemek icin ANOVA testi
yapilmistir. Buna gore kendilerini kismen basarili ve basarili olarak degerlendiren 6grencilerin,
kendilerini basarisiz olarak degerlendiren 6grencilere gore dl¢egin tim alt boyutlarinda ve
genel Olcek ortalama puanlarinda daha yuksek puanlar aldiklari ve anlamh bir sekilde
farklilastiklar gozlemlenmistir. Calisma ayrica, bolimlerini kismen isteyerek se¢me ile
sorgulama becerileri arasinda disik dizeyde ve negatif bir iliski oldugunu ve bolimlerini
kismen isteyerek se¢menin sorgulama becerilerinin bir yordayicisi oldugunu ortaya koymustur.

Tartisma

Calisma sonuclarina gore, Universite dgrencilerinin sorgulama becerileri genel olarak yiiksek
diizeydedir. Universite dgrencileriyle yapilan benzer sorgulama becerileri calismalarinda (Alkis
Kicukaydin, 2020; Balbag & Aynur, 2020), arastirmacilar 6grencilerin sorgulama becerilerinin
ortalamanin tzerinde oldugunu bulmuglardir.

Ogrencilerin  algilanan akademik basari degiskenine gére sorgulama becerileri
incelendiginde, kendilerini kismen basarili ve basarili olarak degerlendiren 6grencilerin,
kendilerini basarisiz olarak degerlendiren 6grencilere gore dl¢egin tim alt boyutlarinda ve
genel Olcek ortalama puanlarinda daha yuksek puanlar aldiklari ve anlamh bir sekilde
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farklilastiklar gozlemlenmistir. Literatiirde, Universite 6grencilerinin sorgulama becerileri ile
kendi kendine 6grenme becerileri arasinda anlamli pozitif bir iligki oldugu bildirilmistir (Ozttirk
ve ark., 2017). Varli ve Sagir (2019) ve Balim (2009), sorgulamaya dayali 6grenmenin 6grenci
basarisini artirdigini  belirtmislerdir. Bu sonuclar, yiksek sorgulama becerilerine sahip
ogrencilerin yuksek akademik basarilan algilarinin, 6grencilerin 6grenme becerileri ile iligkili
olabilecegini distindirmektedir.

Galisma sonuclar, lisansusti egitim almak istemeyen 6grencilerin sorgulama becerilerinin,
lisansustl egitim almak isteyen ve kararsiz olan 6grencilere gore daha distuk oldugunu
gOstermistir. Lisanststu egitim almak istemeyen katilimci 6grenciler, ayni zamanda algilanan
akademik basari duzeyi disuk olan 6grencilerdir. Bu nedenle, bu sonug, dusuk akademik
basariya sahip 6grencilerin ayni zamanda disuk sorgulama becerilerine sahip olabilecegi
seklinde yorumlanabilir. Bu sonug, sorgulamaya dayali 6grenmenin 6grenci basarisini artirdigini
savunan Varli ve Sagir (2019) ve Balim (2009) calismalarinin sonuclariyla da tutarlidir.

Sorgulama becerileri, kendilerini akademik olarak basarili algilayanlar ile orta duzeyde,
kismen basarili algilayanlar ile dustk dizeyde pozitif iliski gdstermistir. Calismada, algilanan
akademik basari algisi, basarili veya kismen basarii olma degiskenlerinin, sorgulama
becerilerinin bir yordayicisi oldugu belirlenmistir. Bu sonuclar, yiiksek akademik basari algisina
sahip 6grencilerin ayni zamanda ylksek sorgulama becerilerine sahip oldugunu yeniden ortaya
koymustur. Calisma ayrica, bolimlerine kismen isteyerek se¢me ile sorgulama becerileri
arasinda dusuk dizeyde ve negatif bir iliski oldugunu ve bélimlerini kismen isteyerek segmenin
sorgulama becerilerinin bir yordayicisi oldugunu ortaya koymustur. Bu sonug, bolimlerini
kismen isteyerek secen dgrencilerin sorgulama becerilerinin diisiik oldugunu gostermektedir.

Sonug ve Oneriler

Bu ¢alismada, katilimci 6grencilerin sorgulama becerileri puanlari yiksek diizeyde bulundu.
GCalismada kullanilan ve 6z degerlendirme olcedi olan bu 0dlcek, 6grencilerin sorgulama
becerileri ile algilanan akademik basari, bolimu isteyerek se¢gme ve lisansustu egitim alma
istegi degiskenleri arasinda pozitif iliskiler ortaya koydu.

Bu &grenciler muhtemelen bélimlerine ilgi duyan, yatkinliklari olan ve dolayisiyla
dgrenmeye karsi olumlu tutum sergileyen bireylerdir. Ogrencilerin basarili olmalar ve
alanlarina katkida bulunmalan icin oncelikle o alana yatkinliklari olmasi ve alanlarina ilgi
duymalar gerekir. Ogrenciler mutlu olduklarinda ve akademik konularda calismaktan zevk
aldiklarinda, o alandaki basarilari artar. Bu durum sevdikleri veya istedikleri alanda uzmanlasan
ogrencilerin daha yuksek dizeyde sorgulama becerilerini agiklar. Calismanin sonugclari,
ogrencilerin ilgi alanlarina gore bolimlerini se¢melerinin énemini ve bu baglamda, 6zellikle
K12 siirecinde dogru yénlendirmenin énemini ortaya koymustur. Ogrenciler icin planlanmis
ders ici ve ders disi etkinlikler dizenlenebilir. Boylece, 6grencilerin bdlime olan ilgisi ve
tutumlar artinlarak sorgulama becerileri de gelistirilebilir. Ayrica, Universite egitiminde
sorgulamaya dayali o6gretimin tesvik edilmesi de sorgulama becerilerinin gelisimini
destekleyebilir. Yuksekogretim kurumlarini guglendirmenin etkili bir yolu, 6grencilerin
gelecekte karsilasabilecekleri belirsizliklerle basa cikabilmeleri icin onlari hazirlayacak ileri
beceriler gelistirmelerine yardimci olmaktir. Son olarak, akademik basaridaki artisin dogrudan
sorgulama becerilerini etkileyip etkilemedigi konusunda daha derinlemesine arastirmalar
yapiimalidir. Arastirmacilar, 6grencilerin sorgulama becerilerinin gelisimini kolaylastirmada
dgretmen bilgisi, inanglari ve uygulamalarinin rolinu inceleyebilirler.
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