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THE EFFECTIVENESS OF USING DIDACTIC MATERIALS IN INCREASING
STUDENTS’ INTEREST IN BIOLOGY

Abstract

The authors explored the effectiveness of didactic materials in promoting the interest of 9th-grade
students in biology. This study was conducted at KSU "General Secondary School Ne 216" and
consisted of 25 students. Results of pre-test and post-test were compared to assess the outcome of
learning. A methodological guide, Didactic Materials for Teaching Biology, was used throughout the
study, with its use of visual aids, practical exercises, interactive activities, and inquiry-based tasks.

Results indicated that 84% of students scored significantly better in their knowledge, and 48%
achieved the highest gains. The largest improvement was observed in those students who actively
participated in interactive and visual components, with moderate improvement (36% of students)
making progress in those who were less involved in the inquiry-based activities or who needed help.
The results of this study demonstrate the usefulness of didactic materials for improving students'
knowledge and also for encouraging interest in them as well as their motivation.

The results of the study demonstrated the effectiveness of using didactic materials for 9th-grade
students and practically proved the relevance of the topic.

Keywords: biology, didactic materials, students’ interest, learning achievement, interactive
learning, Kazakhstan educational standards.
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BLIIM AJIYIIBLJIAPIBIH BUOJOTHSAT A KbI3BIFYIIBLIBIFBIH APTTBIPYIA
TUIAKTUKAJIBIK MATEPUAJIAPABI KOJIAHY IBIH TUIMJILIITT

Axoamna

Makanana 9-CbIHBIN OKYIIBUIAPBIHBIH OWOJIOTHS TOHIHE KbI3bIFYIIBUIBIFBIH apTThIPYIaFbl
JIUJIAKTUKANBIK MaTepHajapAblH TuiMautiri 3eprrenai. 3eprrey KSU “Xanmel opra mekren
Ne216” 6a3acbiHga, 25 OKyIIbI KaTBICYMEH XKYpPri3iial. AJNJbIH ana TectT (pre-test) »oHe Taxipude-
JIeH KeliHTi TecT (post-test) HOTHXKeNepi CalbICTHIPBIIABL. 3epTTey OaphIChIHIA 9ICTEMENIK Kypas
“buonorus MoHiHE apHaAJIFaH AUJIAKTUKAJIBIK MaTepuasaap”’ eHr13U1/1, 0J1 BU3yasabl KOPHEKLUIIKTED,
NPAKTUKAJBIK TalChlpMajap, HWHTEPAKTHBTI JKOHE 3€pPTTEYLIUNK 1C-OpeKeTTepHAi KaMTbIJbI.
Hotmwxkenep xkepcetkenaei, okymbuapabH 84%-b1 Oi1iM JIEHTeHiHIH OCKEHIH KOPCETTI, OJapIbIH
iminge 48%-bl €H KOFapbhl HOTHIXKEre KOJ JKeTKi3ai. JKorapbl kKeTiCTIKTEp HMHTEPaKTHBTI *KOHE
BU3yaJIIbl KOMITOHGHTTEpAl OeJCeHal MalajiaHfaH OKyIIbulapja OalKanapl, ain a3gam ecy
KepceTkeHaep (36%) 3epTTeymIuTiK TarchlpManapFa XETKUIIKTI KaTbICIIaraH HeMece KOCHIMINA
OarpITTay Ka)keT OOJFaH OKYLIbLIAp OOJIbI.

XKypriziiren 3eprrey HOTHXKeIep 9 CBHIHBINT OKYHIbUIAphl YIIH IUIAKTHKAIBIK MaTephasiap/bl
KOJIJTaHYBIH THIMIUTITIH KOPCETIM, TAKBIPBIITHIH ©3CKTUTITTH TOKIPUOEIIK TYPFbIIA TdJeTAer Oep/ii.

Tyitin coe30ep: Owonorus, TUAAKTUKAIBIK MaTepualljap, OKYIIBUIAPJIBIH KbI3bIFYIIBUIBIFHI,
OLTIM JIeHrell, MHTePaKTUBTI OKbITY, KazakcTan O11iM CTaHIaPTHI.
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IOPEKTUBHOCTD UCITIOJIb3OBAHUA ITUJAKTHYECKUX MATEPUAJIOB
B IOBBINEHUU MHTEPECA OBYYAIOIIIUXCA K BUOJIOI'NN

AnHomayus

B cratee uccnemyercs 3GQGEKTUBHOCTh AUIAKTHUECKUX MATEPUAIIOB B TOBBIIICHUH WHTEpeca
ydamuxcst 9-ro kimacca K npeamety ouonorus. MccnenoBanue npooauiock Ha 6aze KSU «Oo6mas
cpeanss 1mkona Ne216» ¢ yuactuem 25 yueHUKOB. bbuin conocTaBiieHbl pe3ysbTaThl [IPeIBAPUTEINb-
HOT'O TECTHUpPOBaHUS (pre-test) U TECTUPOBAHUS MOCIIEC PUMEHEHHUST METOIMYECKOro MaTepuania (post-
test). B xoze uccrnenoBanus ObUT BHEAPEH METOAUYECKUI ocoOue «/{uaaKTHuecKue MaTepuabl is
MpernojaBaHusi OUOJIOTHHY, BKJIIOYAIONICE BHU3YaJbHBIC HATTIIHOCTH, NPAKTHUECKUE 3aJaHus,
WHTEPAKTUBHBIC U HCCIIEA0BATEIHCKUE MEPOTIPUSITHSL.

Pesynprarsl nokazanu, uro 84% ydamuxcs IpoJAeMOHCTPUPOBAIH MOBBIIICHUE YPOBHS 3HAHUIA,
npu 3toM 48% noCTUTIM HaWOONBIIMX pe3yinbTaToB. HamOonbmuii mporpecc HaOmoomancs y
YYEHHUKOB, aKTUBHO HMCIIOJIb30BABIINX WHTEPAKTHUBHBIC U BU3YyaJIbHbIE KOMIIOHEHTHI, B TO BPEMsI KaK
yMmepeHHoe yiyumieHue (36% y4eHMKOB) OTMEYajioCh y TeX, KTO MEHbIIe Y4acTBOBal B
WCCIIEIOBATENIbCKUX 3a/IaHUsAX WM TpeOOBaJl JOMOJHUTEIBLHOTO COMPOBOXKACHUSA. OTH JIaHHBIC
MOATBEPKIAIOT, YTO JUJAKTUYECKUE MATEPUAIBl UTPAIOT BAXKHYIO POJIb HE TOJIBKO B MOBBIIICHUN
3HAaHUH y4alIuxcsi, HO U B Pa3BUTHH UX UHTEpEca U MOTHBAIIHH.

B 3aknrodeHnn ucciaeoBaHus MPOAEMOHCTPHPOBATH 3(P(PEKTUBHOCT UCIIOIB30BAHUS JTHIAKTH-
YECKHX MAaTEePUaJIOB ISl yYaIUXcsl 9-X KJIacCOB U MPAKTUYECKH JOKA3AITH aKTYaIbHOCTh TEMBI.

Knruegwie cnosa: Guonorus, TUAaKTUYECKHE MaTEpUaIbl, MHTEPEC y4YallluXcsl, ypOBEHb 3HAHUH,
MHTEpaKTUBHOE 00y4eHue, cTaniapThl oOpa3zoBanus KazaxcraHa.

Introduction. One of the main objectives of state policy in the modern education system of the
Republic of Kazakhstan is to support quality education, develop students' functional literacy, and
encourage their interest in learning fundamental and applied sciences. According to the Law of the
Republic of Kazakhstan "On Education" dated July 27, 2007 No. 319-III (as amended), education
management aims to guarantee citizens' constitutional right to education and create conditions for
the comprehensive development of an individual [1]. The law also emphasizes the importance of
quality education and the establishment of a learning environment that promotes motivation and
creativity among students.

To achieve this, the requirements for such methods and processes are outlined in the Rules for
the Provision of Textbooks and Educational-Methodological Complexes for Students and Pupils of
State Educational Organizations, which establish procedures to ensure compliance in schools with
textbooks and didactic materials. Finally, with the establishment of the State Compulsory
Educational Standards of the Republic of Kazakhstan, conceptually and technologically, the
mechanism of learning in terms of ensuring measurable educational outcomes is established [2]. In
the field of biology education, the role of didactic materials is particularly significant; they translate
more abstract scientific ideas into visible and understandable structures, which in turn increases
students' motivation and involvement in studying biology. It also helps promote ecological
awareness, scientific literacy, and research skills — essential skills for 21st-century education,
which align with the objectives of sustainable development.

Therefore, research on the impact of adding didactic materials to inspire the growth of students'
interest in biology is very applicable and fully in line with educational practice and regulation in
Kazakhstan. National legislation sets the strategic objectives of education, while normative acts
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guarantee the necessary methodological and material support to enable effective teaching. This is
relevant because state educational standards need to be implemented through innovative teaching
and learning tools that should increase students' motivation for studying biology as a fundamental
dimension of STEM education and sustainable development.

The aim of this research is to determine and substantiate the effects of using tailor-made
didactic materials in teaching biology to stimulate students' interest in the content of studies, and to
make concrete proposals for their incorporation in the educational process in accordance with the
legislation and legal framework of the Republic of Kazakhstan.

Many scholars have examined the introduction of didactic materials to student interest in
biology in Kazakhstan. In addition to the above work, Ermakhanova A.A. and Korogod N.P. (2022)
synthesized multilingual study materials for biological lessons and tested their results with 8th-
grade learners to identify how the lesson materials may be implemented using observation and
formative assessments to assess engagement and functional literacy [3]. Gaideman O.V. (2022)
studied active methods, ICT, and didactic materials as agents of functional literacy and the
development of motivation during biology lessons (project-based and interactive learning) [4].
While these studies showed promising positive effects, they were limited by small samples and
being the first short-term observations.

Internationally, Rowland et al. (2019) provided a systematic analysis of how students' interest
in biology is defined and measured, offering methodological tools for studying engagement [5].
Elsewhere, studies applied quasi-experimental designs — control and experimental groups, pre- and
post-tests, and surveys — to demonstrate that well-designed didactic materials lead to better
understanding and motivation. Puig et al. (2020) found that didactic tools promote situational
interest, but long-term motivation needs to complement inquiry-based teaching with continuous
learning opportunities [6]. Kazakh studies provide additional evidence that didactic materials
increase students' interest in biology, but the majority of studies are not longitudinal and utilize a
non-standardized set of measurement instruments.

In contrast, international research focuses on methodological rigor, the assessment of student
engagement, and long-term observation of students' interest dynamics. The clear gap between the
local studies' favorable short-term results and the lack of sufficient depth needed to maintain
interest shows the need for more studies. This is why the current study — "The Effectiveness of
Using Didactic Materials in Increasing Students' Interest in Biology" — seeks to reconcile this
tension by conducting research with evidence and methodology to assess the long-term effects of
didactic materials on students' motivation and engagement in biology education.

Materials and methods. The study was implemented at KSU “General Secondary School
No 216” with 9th-grade students participating. Twenty-five students participated in the research
overall. This study was designed to assess whether specially designed didactic materials increased
students’ interest in biology. The methodological framework of research consisted of both
quantitative and qualitative methodologies including pre- and post-testing, classroom observation,
and student surveys. Didactic materials were developed and delivered in a six-week cycle of
instruction. Assessment instruments were created to assess both situational and individual interest in
biology, tailored specifically in the context of Kazakh education. The methodological approaches
were informed by work by other domestic and international researchers who studied the effects of
didactic materials on motivation and learning outcomes. They were locally adapted with their
appropriate methods (Table 1).
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Table 1. Integration of Scholars’ Methodological Approaches in the Present Study

No Scholar(s) Study Focus Original Methods Used Methods Adopted in This
Study
1 F tion of functional Devel t of
Ermakhanova 'orma on 0. e lo.na . eve opmen © . Adopted the didactic material
literacy and interest in instructional materials;
AA & . . development and classroom
biology through classroom approbation; . .
Korogod N.P. S . . . . approbation process for biology
multilingual didactic observation; formative
(2022) . lessons
materials [7]. assessment
2 . .. . Integrated active learning
. Use of active methods, Activity-based learning; .
Gaideman O.V. . . . . techniquesand ICT-supported
ICT, and didactic tools to | integration of ICT tools; . L. . .
(2022) o . visualizationduring the biology
enhance motivation [8]. project-based tasks
lessons
3 | Rowland A.A. Definition and Construction and Adapted interest
et al. (2019) measurement of students’ | validation of interest questionnaires(translated and
interest in biology [9]. measurement scales; simplified for 8th-grade level) to
survey and interview measure situational and
instruments individual interest
4 | Puig B. etal. Long-term studel‘lt ‘ Inquiry-based learning Inc‘or‘p‘orated inquir}./—based
(2020) engagement and inquiry- Sy activitiesand reflective
. model; longitudinal .
based learning [10]. . observation to assess long-term
observation .
motivation
5 | Orazbek A.A. Impact of teaching . Used pre- and post-tests to
. - Pre- and post-testing;
& Amanbaeva | materials on learning control and experimental evaluate knowledge and
. X] o .
M.B. (2024) achievement [11]. P motivation gains before and
group comparison . .
after intervention

The following section entitled Results will highlight the effectiveness of these combined methods
through the use of our dedicated methodological guide called "Didactic Materials for Teaching Biology"
that was the primary instructional tool in the experimental phase. Results will show how this integrated
approach led to student interest in and academic performance in biology.

Results. This diagram shows the results of a pedagogical experiment conducted during the first
semester of the 2025-2026 academic year. A sample of 25 eighth-graders from KSU “General
Secondary School No. 216 participated in the study. As part of this approach, pre-test assessments
were administered pre-implementation of the didactic materials and post-test assessments were
performed after the six-week instructional cycle had been completed using our specially developed
methodological guide “Didactic Materials for Teaching Biology.” These assessments were designed to
assess variations in students’ knowledge and interest in biology. This overview of the impact obtained
from the application of didactic materials has been compared with the pre-test level and post-test level
for the students.
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Improvement of Students' Knowledge after Using Didactic Materials
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Figure I - Improvement of 8th-Grade Students’ Knowledge in Biology after Using Didactic Materials

The didactic materials increase the students’ knowledge with great clarity in the diagram.
Compared with their pre-test scores, all the students obtained better post-test results, which reflected
that the instructional resources incorporated from the course results enhanced the students’
understanding and engagement with biology. These initial findings indicate that the methodological
guide “Didactic Materials for Teaching Biology” positively impacted learning achievement and
student motivation for the first semester of the 2025-2026 academic year.

Discussions. This diagram shows that the didactic materials substantially helped -create
opportunities to engage with biology in their minds and improve their knowledge. A significant
increase in the post-test scores was also observed in 84% of students (21 out of 25); therefore,
confirming that the methodological guide was effective. The greatest gains (from 15% to 25%) were
received by 48% of students (12 out of 25) who engaged in active learning through visual, practical,
and inquiry techniques. Evidence and implication The findings suggest a strong motivation to provide
ICT-supported illustrations and hands-on activities, involving problem solving, to provide learning
experience for complex biological topics.

There were modest increases, ranging from 5% to 12%, in 36% of students (9 out of 25 students),
who had more difficulty being engaged or needed support to get the task of inquiry right. Little (less
than 5%) progress for 16% of students (4 out of 25) during lessons with mainly traditional lecture-
type based activities, highlighting that such traditional methods on their own are only somewhat
effective as a means of increasing motivation as well as knowledge. In summary the instructional
guide was found to be very effective because it integrated visual and interactive learning, active
learning, and inquiry-based tasks.

It is successful when it gives variety, is interactive and contextually significant in activities with a
variety of types of learning styles as it encourages student participation, which in turn promotes short-
term understanding and long-term interest of biology. Such results demonstrate the guide’s
pedagogical value and warrant its incorporation into further biology lessons.

Conclusions. The study illustrates how the instruction in the methodological didactic materials
for teaching biology helped improve the knowledge and interest of pupils from 9th grade in biology.
Comparison of pre/post test data reveal 84% of students improved significantly, with the largest
increase occurring in the active interactive, visual and inquiry-based participants. These results affirm
the integration of a variety of didactic methods (ICT-enriched illustrations, hands-on experiments, and
problem-solving tasks) in shaping effective and motivating learning processes.

Additionally, the research indicates that the student-centered approach is helpful in creating a
sustainable learning environment. Although there was little to no improvement in the results of
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students who were less involved, the overall findings emphasize the effectiveness of structured
activity-bound teaching materials that promote situational and prolonged interest in biology.

Overall, the research establishes that well thought-out didactic resources are potentially a highly
effective learning tool for students with better academic performance and motivation in biology and
an evidence-based plan for improvement in educational effectiveness, contributing for teachers to
improve achievement of education and for the formation of functional literacy, critical thought and
scientific inquisitiveness according to the educational curricular standards in Kazakhstan.
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«GEN ALPHA» OKYIIBLIAPBIHBIH BUOJOTUAF A KbI3BIFYIIBLIBIFBIH
APTTBIPYJA HM®PJIBIK BIJIIM BEPY IIJIAT®OPMAJIAPBIH
KOJJIAHY ABIH TUIMILTITT

Axoamna

Kazipri yakeirta 0i1iM Oepyai uudprianappy KazakcTaHHBIH CTPaTETHSUIBIK JaMy OarbITTaphl-HbIH
6ipi 6ombm Tabbutansl. «lIudpneik Kazakcran» memnekertik Oarmapiamackl MeH «butiM Typaib»
3apna OUTIM  camachlH  apTThIPY, KOJDKETIMIUTIKTI KEHEHTY JKOHE OKYIIBUIApAbIH LUQPIBIK
CayaTThUIBIFBIH JIaMBITYy MIHJETTEpl allKbIH kepceTuireH. Ocbl Typrbiaa «Gen Alpha» OybIHBIHBIH
€pEeKIIETIKTEPIH €CKepe OTBIPBII, OKBITY IpolieCiHe HUPIBIK IUIaTGopManapibl €HI13y 03€KTI Macele
OOJIBIIT OTBIP. 3€PTTEY JKYMBICHI 7-CHIHBII OKYILbLIAPhl apAChIHAA XKYPTi3UIil, OHBIH HETI3I1 MaKCaTbl —
mudpielk OimiM  6epy KypanmapeiHbiH (Kundelik, Google Classroom, Kahoot, Quizizz, PhET
Simulation) 6uonorust MoHiHe AETeH KbI3bIFYIIBUIBIKKA BIKIAJIBIH aHBIKTAY O0JIAbL. 3epTTey OaphIChIHIA
pre-test >koHe post-test omicTepi, cayanHama >KOHE SKCIEPUMEHTTIK TarchlpMaiap KOJJaHBLIIbI.
AJbIHFaH HOTHKeJiep OacTankplia OKYIIBUIAPABIH MTOHT€ KbI3BIFYIIBUIBIFBI MEH LIU(PIIBIK Kypanaapibl
KONZIaHy ToXipuOeci opTaina JaeHreiie OoJFaHbIH KOpCETTI. OKCIEepUMEHTTEH KEHIH TIoHTe
KbI3BIFYIIBUTBIK 13%-Fa, BU3yasbl MaTepualiap MEH OMBIH TEXHOJIOTHsUIapblH KaOsuinay 13-15%-ra
apTThI, al MUPIBIK KYPBUFbLIIApABl Koaany AeHreii 8-med 11 okymbrra nmeitin ecti. XKyprisiireH
3eprrey HoTwkenepi Gen Alpha okymbutapbl yIIiH JCTYpil SAiCTepAl 3aMaHayd LUQPIIbIK
aTGopManapMeH YIITACTBIPYIbIH THIMIUINH KOPCETIM, TaKbIPBIITHIH ©3€KTUIIH TIKIpHOEIiK
TYPFbIIA Jamenien oepai.

Tyiiin  ce30ep: tubpneik OutiMm  Oepy 1nardopmanapel, Gen Alpha, OHONOTHSHBI OKBITY,
OKYIITBUTAPBIH KbI3bIFYIIBUIBIFBI, MHTEPAKTHUBTI 9MIiCTEP, cayaTHama.
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