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Abstact. This study explores the comparative effectiveness of Inquiry-Based
Learning (IBL) and traditional teaching methods on students' academic performance,
motivation, and development of critical thinking. Conducted across three universities
in Turkmenistan, including Turkmen State Institute of World Languages, Turkmen
State University, and Turkmenistan Engineering and Technology University, the
research involved 90 students who were divided into experimental and control
groups. The experimental group (EG) was taught using Inquiry-Based Learning,
while the control group (KG) followed traditional lecture-based instruction. The
study lasted for 4 weeks and employed a combination of pre-tests, post-tests,
motivation surveys, critical thinking assessments, and qualitative interviews. The
findings indicate that IBL significantly improved academic achievement, fostered

higher motivation, and enhanced critical thinking skills compared to traditional
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methods. Students in the EG reported greater engagement, a deeper understanding of
the subject, and a more active role in their learning process. These results suggest that
IBL can be a highly effective pedagogical strategy, particularly in promoting
independent learning and critical analysis. However, the success of IBL depends on
the context of the discipline and the readiness of instructors to implement this
approach effectively.
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In recent years, innovative educational approaches that actively engage
students in the learning process have become increasingly popular. One such
approach is Inquiry-Based Learning (IBL), which places students at the center of the
learning process, providing them with the opportunity to ask questions, investigate,
analyze, and find solutions to problems [1]. In contrast to traditional teaching
methods, which primarily involve direct knowledge transfer from the instructor to the
student, IBL emphasizes student independence and the development of critical
thinking skills. This study aims to compare the impact of IBL and traditional teaching
on students’ educational outcomes [2].

Research Objective

The objective of this study is to identify differences in the educational
outcomes of students taught using Inquiry-Based Learning and traditional methods,
across various universities, and to analyze how each approach influences academic
performance, motivation, and the development of critical thinking skills.

Research Methods

1.  Sample and Context
The study involved 90 students from three universities:
oTurkmen State Institute of World Languages named after

Dovletmammet Azadi (focus on humanities),

o Turkmen State University named after Maghtumguly (focus on general
humanities and natural sciences),
o Turkmenistan Engineering and Technology University named after

Oguz Khan (focus on engineering and technical disciplines).

The students were divided into two groups at each university:
oExperimental Group (EG) — 45 students, taught using Inquiry-Based

Learning methods.

oControl Group (KG) — 45 students, taught using traditional methods
(lectures, seminars, testing).
The study lasted for 4 weeks, focusing on short academic modules at each

university.
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2.  Teaching Materials and Assessment Tools

o The curriculum for the course "Fundamentals of the Discipline" was
adapted to suit each university’s specialization. The same theoretical materials
were used for both groups, but the approach to studying them differed.

oAssessment Tools:

= Pre-test and post-test to measure academic achievement (maximum
score — 100 points).

« Motivation survey using the ARCS scale (Keller) [3].

= Critical thinking test (adapted version of the "Critical Thinking Skills
Test").

=« Semi-structured interviews and observations for qualitative analysis of
student engagement.

3. Procedure
1. Preparation Stage:

Pre-test and surveys were conducted for all participants. This data helped to
establish the baseline knowledge and motivation levels of the students.

2. Implementation of Teaching Methods:

. Experimental Group (EG) at each university was taught using
Inquiry-Based Learning. Students were tasked with solving practical problems,
working on group projects, posing questions, and exploring solutions.

. Control Group (KG) was taught using a traditional curriculum,
with a focus on lectures, seminars, and knowledge assessments through tests
and exams.

3. Final Stage:

After 4 weeks of instruction, the post-test and follow-up surveys were
conducted. Qualitative interviews were also conducted to gather feedback on the
different teaching methods.

4.  Data Analysis Methods
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oQuantitative data (test scores, survey results) were analyzed using
descriptive statistics (mean, standard deviation) and the independent samples t-
test.
oQualitative data (interviews, observations) were analyzed using
thematic analysis to identify key themes related to student engagement,
motivation levels, and perceptions of the learning methods.
Results
1.  Academic Achievement
The post-test results showed a significant improvement in the experimental
group, with an average score increase of 18%, compared to 10% in the control
group. This difference was statistically significant (p < 0.05), indicating that the
IBL approach had a more pronounced positive effect on academic performance.
2. Motivation to Learn
Motivation surveys revealed that students in the experimental group had
significantly higher levels of intrinsic motivation compared to the control group.
The average score on the ARCS scale in EG was 4.5, while in KG it was 3.6.
Students in EG reported being more engaged in the learning process, which
contributed to their overall academic enthusiasm.
3. Ciritical Thinking
The critical thinking test results showed that students in EG performed
better in analyzing information and forming arguments. The level of critical
thinking in EG was 20% higher than in KG, particularly in the universities with a
humanities focus (Turkmen State Institute of World Languages and Turkmen
State University).
4.  Qualitative Analysis
Interviews and observations indicated that students in EG were more
actively engaged in discussions and question-asking. This suggests the importance
of student involvement in the learning process, especially in the context of

humanities and engineering disciplines.
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Discussion

The results of this study demonstrate that Inquiry-Based Learning leads to
greater student engagement and the development of critical thinking skills compared
to traditional teaching methods. The positive impact of IBL on motivation and
academic achievement was evident in all three universities. Notably, the
Improvements were most pronounced in the universities focused on humanities, such
as the Turkmen State Institute of World Languages and Turkmen State University,
which may be due to the nature of the subjects that require independent thinking and
critical analysis.

However, traditional teaching methods, while less effective in fostering deep
engagement, still play a crucial role in disciplines that require a structured and
systematic approach. It is important to recognize that the success of IBL depends on
the preparedness of the instructors and the willingness of students to engage in active
learning.

Conclusion

The results of this study confirm that Inquiry-Based Learning (IBL) is more
effective than traditional teaching methods in fostering critical thinking, enhancing
student motivation, and improving academic achievement. Students who were taught
through IBL demonstrated a higher level of engagement, greater enthusiasm for
learning, and an improved ability to analyze complex problems. These improvements
were evident not only in the test scores but also in the qualitative feedback provided
by students, which emphasized their increased sense of ownership over the learning
process. The method encouraged them to explore content deeply, ask questions, and
collaborate with their peers, which is essential for developing critical thinking skills.

However, it is crucial to note that the effectiveness of IBL may vary depending
on the context and specific characteristics of the academic discipline. For example,
disciplines that involve more procedural knowledge or technical expertise, such as
engineering and the sciences, may require more structured approaches that balance
inquiry with direct instruction. Additionally, the successful implementation of IBL

heavily depends on the readiness and skill set of the instructors. Educators must be
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well-trained in facilitating inquiry-based learning environments and providing the
necessary support to guide students without dominating the learning process.

These findings suggest that while IBL has shown promise in improving
educational outcomes, its integration into the curriculum must be thoughtfully
planned and tailored to meet the needs of different disciplines and student groups.
This research can serve as a foundation for future studies exploring the scalability of
IBL across various academic fields and institutions. Moreover, it provides valuable
insights for universities in Turkmenistan and other regions, offering a potential
pathway for enhancing teaching strategies and creating more dynamic, student-
centered learning environments. The evidence from this study encourages educators
and policymakers to consider the broader adoption of IBL in higher education to
cultivate critical thinking, increase student motivation, and achieve better academic

results in the long term [5].
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AHHOTaNUA. B 3TOM  MCCJIEIOBAHUM  HU3y4daeTcs CpaBHUTEJIbHASA
s exkTuBHOCTL 00yueHuss Ha ocHoBe wucciaeaoBanus (IBL) u TpagulinoHHBIX
METOJOB OOy4YeHHUs Ha YCIIEBAEMOCTb, MOTHBALMI0O U pPa3BUTHE KPUTHUECKOIO
MBIIUIEHUS CTYHAEHTOB. HMccrnenoBanue IpOBOAMIOCH B TPEX YHHUBEPCUTETAX
TypkMmeHucrana, BkiIto4dass TypKMEHCKUH TOCYJAapCTBEHHBIM HMHCTUTYT MHUPOBBIX
A3BIKOB, TYPKMEHCKUM TOCYJaPCTBEHHBIM YHUBEPCUTET U TyPKMEHCKUNA HHKEHEPHO-
TEXHOJIOTUYECKUN YHUBEPCHUTET. B uccnenoBanum npussim ydactue 90 CTyneHToB,
KOTOpbIE OBLIM pa3feieHbl Ha SKCHEPUMEHTAIbHYIO M KOHTPOJBHYIO TPYIIIbI.

DKClepuMeHTalbHAas rpymmna (30 oOy4anach Cc VICIIOJIb30BAHUEM
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HCCIIEIOBATENIbCKOrO0 O0y4ueHusi, B TO Bpemsi Kak KoHTposbHas rpynma (KI')
cleoBaja TPaJHLMOHHOMY JIEKUMOHHOMY oOyueHuto. MccnenoBanue nmunock 4
HEAEIU U BKIIOYAJIO KOMOWHAIIMIO MPEIBAPUTENBHBIX TECTOB, IOCTTECTOB, ONPOCOB
MOTHUBALlMH, OLEHOK KPHUTUYECKOIO MBIIUIEHUS W KAau4eCTBEHHBIX WHTEPBBIO.
PesynpraTel mokaspiBaror, 4to IBL 3HAuMTENpHO yIy4dIIWIO aKaJIEeMHYECKHE
JOCTUKEHMSI, CIIOCOOCTBOBAJIO MOBBILIEHUIO MOTHUBALIMM WU Pa3BUTHUIO HAaBBIKOB
KPUTHYECKOTO MBIIUICHHS IO CPABHEHHIO C TPAJAULHUOHHBIMU MeToaMH. CTyJIEHTBI
B OI" coobmuan o 6osblIel BOBICYEHHOCTH, OoJiee ITyOOKOM MOHMMAHUHU NIPEIMETa
u 0oJiee aKTUBHOM pOJIK B Mporiecce 00ydeHHs. DTH pe3yibTaThl CBUACTEIBLCTBYIOT O
ToM, 4yTOo IBL MOXeT ObITh BBICOKOA(()EKTUBHON NENArOrM4ecKOl CTpaTerue,
OCOOCHHO B COJCHCTBUM HE3aBHUCHUMOMY OOYUYEHHI0O M KPUTHUECKOMY aHallu3y.
Opnako ycmex IBL 3aBucur OT KOHTEKCTa JUCHMIUIMHBI W TOTOBHOCTH
npernoaasareneil 3pPEeKTUBHO BHEIPITH 3TOT MOAXO/I.

KiroueBble cjI0Ba: UCCIIEIOBATENbCKOE OOy4Y€HUE, TPaJAULUOHHBIE METObI
oOy4eHMs], aKaJeMUYecKas yCIeBA€MOCTb, MOTHUBAIUS, KPUTHYECKOE MBILIUICHHE,
BOBJICUEHHOCTh  CTYJIEHTOB, BbICIIEE O0Opa3oBaHUE, AaKTUBHOE OOy4YeHHE,

neaarorut4eCKuc CTpaTcruu.
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