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STRATEGIES CONTRIBUTING TO THE DEVELOPMENT
OF PRE-SERVICE TEACHERS’ PROFESSIONAL
DIGITAL COMPETENCE

Digital innovation in the educational sector requires pre-service
teachers to have a high level of digital competence to follow current
trends. For effective technology implementation, it is essential to apply
specific strategies, reliable and beneficial strategies are offered by the
SOD model. The topic needs to be addressed to explore strategies used
by pre-service teachers and make comparisons between two universities.
Quantitative data were collected via the survey of the SOD model
and comparative analysis was conducted through the Mann-Whitney
U-test. The detailed analysis allowed to arrange strategies into groups
and find the indicators of understanding level. The findings show that
pre-service teachers tend to follow examples and advice in technology
implementation, whereas strategies related to communication are
underused. The lack of collaboration and feedback is a sign of weak focus
on higher-order thinking skills, it helps university authorities pay special
attention to the implementation of higher-order thinking skills activities
in the educational program. Moreover, despite the neglected use of
collaboration and feedback, meaningful differences between universities
were found in them. The practical significance of the study lies in the
importance of SOD model strategies which mitigate pre-service teachers’
adaptation and readiness for effective technology implementation.

Keywords: professional digital competence, strategies, SOD model,
technology integration, pre-service teachers, digital education, digital
environment, digital transformation.
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Introduction

The contemporary world requires digital transformation of education, such
reforms are contingent on pre-service teacher’s readiness for technology-enabled
settings. Meeting the demands of digital education entails a high level of digital
competence [1]. Numerous models of technology integration are connected with
the formation of teachers’ professional digital competence [2]. In addition, the
digitalization process has transformed a teacher’s identity making it suitable for the
digital environment, apart from technological, pedagogical and content knowledge,
teachers should have a high level of digital competence and apply technology
in education [3]. Hence, institutions of teacher education are accountable for
developing future teachers’ professional development focusing on the formation
of digital competence to be innovators of education.

Digital competence has evolved over the past years, from functional scopes
to a person’s capacity to understand, analyze and evaluate. It encompasses
various meanings; most definitions refer to individuals’ different abilities. Digital
competence means abilities applying digital tools and platforms properly to
improve the quality of the educational process [4]. Similarly, it is considered a
multifaceted ability that includes digital proficiency [5]. Otherwise, the European
Commission [6] asserts that digital competence embraces not only digital skills
but also teachers’ ability to think and analyze critically, choose appropriate digital
content and show their readiness for technology integration. Moreover, digital
competence is divided into two areas such as basic and professional [7]. Basic
digital competence implies to fulfill standard digital tasks, while professional
digital competence encompasses professional obligations in the technology-driven
environment [8]. According to Falloon G. [7], the low level of digital competence
limits productive instructional practice with technology integration. Hence,
considering pre-service teacher’s digital competence, it is evident that professional
digital competence is appropriate to distinguish in this paper.

SQD model (the synthesis of qualitative data) includes twelve strategies
that have an impact on professional digital competence, the following strategies
foster educators in effective technology integration. It includes two levels, namely
macro-level and micro-level, both levels are the foundation of the SQD model
[9]. In this paper, only micro-level strategies are used to check its effectiveness.
Future teachers’ digital competence is mostly influenced by authentic experiences,
instructional design, and role models, they illustrate several effects among
6 strategies [9]. Otherwise, pre-service teachers who have a high attitude towards
technology integration tend to use the strategy of collaboration, while future
educators with a low attitude apply feedback for enhancing digital competence [10].
Meanwhile, reflection plays a crucial role in comprehending the potential benefits
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and drawbacks of technology in education, it helps to cover the gap between
theoretical knowledge and practical application [11]. In addition, reflection and
feedback complement each other to expand the opportunities for effective usage
of technologies [12]. Considering different studies related to the SQD model, the
authors of the framework suggest the updated version of SQD2 that was released
in 2025. It offers implementation of strategies through a holistic approach that
is based on the program, and it creates possibilities for personalized support of
pre-service teachers [13]. Knezek G. et al. [14] demonstrated the effectiveness of
the SDQ model by analyzing data to evaluate its reliability and credibility, and
they highlighted the importance of using strategies in teacher training programs.

Although previous studies have examined different strategies to develop pre-
service teachers’ digital competence, most of them are based on the framework of
DigCompEdu (digital competence for educators) including curriculum and courses
[15], and strategies suggested by SQD model, some studies focused on the pre-
service teachers’ attitudes towards the strategies in SQD model [11], some scholars
tested the effectiveness and the relationships between strategies by highlighting
the most significant [9]; [ 13]. Kazakhstani researchers have focused on identifying
the level and status quo of digital competence [16]; [17]. It is obvious that there
is a gap in terms of Kazakhstani pre-service teachers’ frequently used strategies
and differences in the application of strategies of the SQD model. To bridge the
gap, the current research aims to examine strategies for expanding pre-service
teachers’ digital competence and identify the differences between two universities.
The paper is supported by the following research questions:

Research question 1: Which SQD model strategies are the most common
among pre-service teachers?

Research question 2: How do the strategies in technology integration differ
according to the university?

The study highlights the importance of strategies that are included in
SQD model in shaping pre-service teachers’ digital competence that expands
the combination of technological knowledge and skills. This would facilitate
future teachers’ adaptation to the digital environment and develop their digital
competence from the perspectives of pre-service teachers.

Methods and materials

The study used a quantitative research design, in the first stage, it was collected
and analyzed quantitative data. Quantitative analysis helped to determine the
frequently used strategies by foreign language pre-service teachers. The survey of
the SQD model includes evidence-based strategies to enhance future educators’
digital competence. The survey consists of 6 categories and 4 questions for each
category. The scale on the questionnaire was a Likert scale including 5 different
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options (from 1-strongly disagree to 5-strongly agree). The first component focuses
on role models, it demonstrates how in-service teachers, who are their internship
supervisors, impact on pre-service teachers’ working process, especially relying
on their instructional practice and lesson delivery [9]. Reflection is the second
category which helps future educators to form their digital awareness [9]. The third
one is instructional design, that suggests support for future teachers by creating
digital learning resources [9]. Collaboration assists in exchanging information
in terms of digital technology to facilitate technology integration by exchanging
hands-on experience [9]. Authentic experiences allow pre-service teachers to try
digital tools in classrooms. In other words, future educators have the opportunity
to apply theory into practice [9]. Reflection and feedback are interrelated and
essential elements after implementing technology [9]. Future teachers should be
able to reflect on the used ICT tools, then, it is mandatory to provide feedback for
them to improve their teaching process. Answering the second research question,
it was used the Mann-Whitney U-test to determine the differences between two
universities. Acquired results of the survey allowed to understand which specific
strategies are mostly applied among pre-service teachers of two universities.
Hence, comprehension of differences could help to improve teacher training
quality, promote suitable strategies and enhance digitl competence. Quantitative
data were analyzed through statistical software called Jamovi (version 2.3.28).

The participants of the research are senior students in the program of
preparation foreign language teachers at Abai Kazakh National Pedagogical
University and Kazakh National Women’s Teacher Training University in Almaty
(Table 1).

Table 1 — Demographic information of pre-service teachers

University n Females Males %
Abai ngakh National Pedagogi- 55 46 9 22 %
cal University

Kazakh National Women’s 59 59 0 8 5%

Teacher Training University

Official names of the universities are revealed for credibility and validation
process. The survey was filled by 114 students, their participation was voluntary
and confirmed via a consent form. To provide anonymity, each participant
was encrypted using codes such as P1, P2, P3, etc. Respondents were chosen
through purposive sampling as pre-service students in the 4" course have some
experience in pedagogical internship and exposure to digital education. Moreover,
all participants were future foreign language teachers who will particularly teach
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English. Most participants were Kazakh native speakers that is why the survey
was conducted in the state language to ensure accuracy and clarity. Moreover,
it was significant to create comfortable conditions for participants. At the first
university, more than 80 % of the total population participated in the survey,
among them only about 15 % was males, while at the second university, it was
3 % more respondents, but there were no men surveyed. It indicates the active
engagement and possibility to provide reliable results of the study.

Results and Discussion

Emphasizing the most popular strategies used by pre-service teachers for
effective technology implementation supports professional development and
prepare them for the latest digital trends. Analyzing rarely applied strategies allows
to identify future educators’ weaknesses in efficient technology integration. In
addition, it will be possible to suggest ways and tips for using different strategies
in a balanced way to avoid some improvement only in one area. Thus, paying
special attention to each strategy enables future teachers to enhance their digital
competence without any obstacles and technical issues.

Descriptive statistics for each strategy are shown in the table 2.

Table 2 - Descriptive statistics for SQD model and its strategies

Strategies N Mean SD

Role models 114 3.91 0.983
Reflection 114 2.52 0.924
Instructional design 114 3.96 0.709
Collaboration 114 2.15 0.778
Authentic experiences 114 3.09 0.858
Feedback 114 2.22 0.890

As it can be seen from table 2, the least frequently used strategy is
collaboration, the majority of the respondents disagreed with the statements. This
means that there is not enough work on cooperative occasions to implement and
use technology. Also, feedback takes a lower position in comparison to other
components, it indicates the lack of sufficient feedback in using technology.
Reflection and authentic experiences illustrate moderate application among future
educators having a mean score of more than 2.5. Conversely, most of the pre-
service teachers rated instructional design as the most popular, since it is related to
the relationships with mentors who taught them how to integrate technology and
create learning materials, and the amount of help that they obtained during their
internship. Along with that, pre-service teachers rely on role models witnessing
vivid examples of technology integration and use. The figures of standard
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deviation for each component are at around 0.8 that imply low variance. Thus,
the findings mean that pre-service teachers state the common use of instructional
design in the form of appropriate help from supervisors to integrate technology
and create digital space in the classroom. Otherwise, strategies, which require
effective communication, are less popular, that indicate a lack of collaboration
and feedback tools.

Table 3 demonstrates the comparative analysis between two universities,
with sample sizes of 55 and 59 participants, respectively. The table illustrates
each strategy for implementation at the university.

Table 3 — Comparative analysis between two universities through Mann-Whitney
U-test

Strategies University n Median | Effect size
Role models £08 - Y 0.0222
Kazakh National Women’s 59 5.00
Teacher Training University )
A(‘:)ailc ia{?zli(\l/lerljie}[tlonal Peda- 55 200
Reflection £08 SISy , 0.4299
Kazakh National Women’s 59 3.00
Teacher Training University ’

Instructional de- | Abai Kazakh National Peda-
sign gogical University

Kazakh National Women’s
Teacher Training University
Collaboration | Abai Kazakh National Peda-
gogical University

Kazakh National Women’s
Teacher Training University
Authentic expe- | Abai Kazakh National Peda-
riences gogical University

Kazakh National Women’s
Teacher Training University
Feedback Abai Kazakh National Peda-
gogical University

Kazakh National Women’s
Teacher Training University

55 4.00 0.0847

59 3.00

55 3.00 0.8915

59 2.00

55 3.00 0.4237

59 2.00

55 2.00 0.8243

59 3.00
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Answering the second research question, the lowest effect size is
approximately 0.2 in the category of role model which offers a lack of significant
differences between universities. Otherwise, the collaboration element has the
highest effect size emphasizing meaningful difference, where Abai Kazakh
National Pedagogical University shows a stronger focus on the collaborative
process. Moreover, feedback demonstrates a significant difference, embracing
that pre-service teachers from the Kazakh National Women’s Teacher Training
University gain enough amount of feedback in comparison to Abai Kazakh
National Pedagogical University. Moderate differences encompass reflection and
authentic experiences implying that future educators of two universities have the
opportunity to discuss challenges and future perspectives of technology integration.
Hence, there are different median scores in every category, university 1 exceeds
in using collaboration and authentic experience practices, whereas university 2 is
better at reflective and feedback mechanisms.

Overall, “instructional design and role models” strategies are the most popular
among pre-service teachers that indicate sufficient assistance and support from
supervisors for technology implementation. This means that future teachers have
gained a necessary amount of encouragement for the digital transformation of
traditional lessons. Additionally, it implies in-service teachers’ high level of digital
competence that allows them to serve as supervisors who can prepare competent
future educators providing not only help with lesson delivery but also focusing
on effective technology integration. The categories of collaboration and feedback
illustrate the lowest mean scores due to the lack of effective communication.
Furthermore, it points out that training programs focus on individual learning
acquisition rather than collaborative. The lack of interactive activities highlights
the use of lecture-based instruction at both universities. Limited peer feedback
leads to misconceptions about technology implementation due to the shortage
of knowledge in domains which should be ameliorated. Moreover, pre-service
teachers could minimize the chance to becoming aware of new updated methods
of digital transformation. The results indicate to underdevelopment of higher-order
thinking skills among pre-service teachers. The findings of the second research
question indicate the significant differences in the least frequently used strategies
“collaboration and feedback” between two universities. Collaborative environment
is more common in the first university, it is probably related to more independence
in terms of institution regulations. Meanwhile, providing and receiving feedback is
a key to ensuring transparency and meeting public needs at the second university.
Additionally, role models are ubiquitous in both universities, it means the presence
of adequate examples for high-quality technology integration.
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Awareness of the strategies contributes to the designing well-structured
teacher training curriculum so that future educators may enhance their digital
competence properly. Understanding the differences between two national
universities underscores the major features of the institutions depending on their
internal policy of the university. The findings reveal that strategies of instructional
design and role model are considered the most popular among pre-service teachers,
it aligns with Howard et al.’s study (2021), they claimed that the high level of
digital competence is contingent on the frequent use of the following strategies.
Furthermore, the results of the research suggest the widespread application of
collaboration is connected to the positive mindset towards technology integration.
Meanwhile, feedback is believed to be a cautious perspective in terms of
technology, including concerns and hesitation [10].

Although the study provides valuable insights towards boosting the level
of pre-service teachers’ digital competence, it has several limitations. First and
foremost, the small sample size limits its relevance to the broader population
creating constraints for making meaningful comparisons between two universities.
Additionally, using quantitative research design does not provide in-depth
participants’ experiences and perceptions that may explain the reasons for using
strategies and attitudes towards them. Furthermore, numerical data restrict the
examination of key themes and deep analysis of the phenomena.

It is recommended to conduct further research with a larger sample size
including more than two universities to enhance the generalizability of the
findings. Creating conditions for balanced development and usage of strategies
may enhance the level of pre-service teachers’ digital competence considering
the details of technology integration. Optimal criteria for developing future
educators’ communication and collaboration skills could be investigated in the
future studies. Furthermore, it is mandatory to update the university curriculum
including programs of interaction and cooperation regarding effective technology
integration. In addition, collecting qualitative data will capture the reasons and
perceptions of the most frequently used strategies. It will help to reveal and expand
patterns of gained quantitative data.

Conclusion

Successful technology integration requires pre-service teachers’ high level
of digital competence. The development of digital competence depends on the
applied strategies, the following research focuses on the SQD model as it presents
a comprehensive examination of ways to enhance digital competence. The findings
reveal that instructional design and role models as the most common strategies
used by pre-service teachers. It emphasizes enough support and examples of
technology implementation considering the following strategies. Otherwise, the
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rare use of collaborative and feedback tools points out the disregard of higher-order
thinking skills which require analyzing and evaluating of the information. Although
“collaboration and feedback” strategies are uncommon in technology integration,
collaboration is mostly applied at the Abai Kazakh National Pedagogical
University that is related to the strong collaborative environment, whereas
feedback is widely used Kazakh National Women’s Teacher Training University,
indicating the culture of lifelong improvement and ongoing professional growth
towards enhancing digital competence. The results mean that despite the digital
transformation of education, future teachers tend to select traditional strategies
relying on in-service teachers’ perceptions and experiences.

The study has valuable insights for university authorities to concentrate
more on strategies that require effective communication in a balanced way. It
will ensure clear understanding, active exchanging of innovative ideas, and
build professional relationships in terms of technology integration. Additionally,
the findings highlight the significance of interaction and constructive feedback
which lead to efficient technology implementation. Pre-service teachers’ abilities
to communicate efficiently and understand constructive feedback accelerate the
process of digital transformation.

Further research should prioritize the importance of special teachers’ training
programs to promote communication and collaboration learning environment.
Navigating digital advancements is possible by providing ideas for technology
implementation through peer interaction and mentorship. It is recommended to
organize active learning at universities through collaboration in order to encourage
digital transformation rapidly and effectively. Based on the following results, it
is essential to design university curriculum so that pre-service teachers can be
digitally competent to adapt and experiment with technology to meet students’
abilities and needs.
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Kazakcran PecmyOnmkachl, AJTMaTHI K.

28.04.25 k. 6acmara TYCTi.

08.10.25 k. Ty3eTyaepiMeH TYCTi.

25.11.25 x. 6achIn mbFapyra KaObUITaH b

BOJAINAK MYFAJIMAEPAIH KOCIBU HUDPJIBIK
K¥3bIPETTUUIII'TH JAMBITYT A BIKITAJI ETETIH CTPATETUSAJIAP

binim  bepyoeci  yugpreix  uHHOBAUUANAD  OKLIMYULLLIAPOAH
3AMaHayu meHOeHYUALapObl YCMAaHy Yulin dco2apul 0eneetioeai yudpivlx
Kysvipemminikmi manan emeoi. TexHonoeusiHel Muimoi eHeisy YuliH
HAaKmol cmpamezusnapobvl Kon0any Maywi3ovl, SOD mooeni ceHimoi scane
Mmuimoi cmpameauanapobl ycoblHaowl. Bbyn makwipuinmul Kapacmeipy
bonawax myzanimoep Ko10aHAmvlH CIMpame2usiapobl 3epmmeyee HcaHe
eKi yHusepcumemmi canvicmuipyea xkemexkmecedi. Canovlk Oepexmep
SOD yneicinoezi cayanHama apyvlibl HCUHATObL HCIHE CANbICIbIPMATbL
manoay Mann-Yumnu U kpumepuiii apxwviavl ocypeizindi. Eeorceii-
meaoicelini manoay cmpameusiapobl MONMacmelpyed dHcone myciny
OeHeelliniy KepcemKiumepin anbiKmayea MyMKiHOiK 6epoi. Homuoswcenep
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oonawar mMy2animoepoiy MexHON02USHbL eH2i3y Ke3iHoe Mblcanoap MeH
KenecmepOoi ycmauyza Oellim eKeHiH Kepcemeoi, al KOMMYHUKAYUARA
Kamulcmaol cmpame2usnap JICEMKINIKCI3 natioanaHblIaobl.
blumvivakmacmulx nen kepi OaiiaubiCMbiy OOIMAYbL, HCOLAPLL OeH2elLli
ounay 0a20bliapbIHbIY 27ICI3 HA3Ap ay0apyouly beneici 6oavin madwvliaovl,
Oy yHUBepcumem 6ACULbLIbIZBIHA HCOAPbL OeH2ellli OUIAY 0a20bLIAPbIH
oinim bepy 6bazdapramaceiHa eH2izyee epeKule Hazap —ayoapyad
komexmecedi. Convimen Kamap, bIHmulMaKmacmulk neH Kepi 6ananbicka
HeMKYpaunbl  KapazamvlHa — KApamacmaw, Oap — YHugepcumemmep
apacvlHoa aumapiviKmail aublpmMawblislKmaposl manmel. 3epmmeyoin
NPAKMUKATBIK  MAHBI30bLIbIZEL  00NAWAK MYeanimoepliy Oetlimoenyin
JHrceninoememin. HcaHe MEXHONOSUAHbL MUIMOI eHeizyee OaublHObIZbIH
apmmuipamuin SOD mooeniniy cmpameuaniapulibly Maybi30blabI2bIHOA.

Kinmmi ceszdep: racibu yugprvlx Kyseipemminik, cmpamezusiap,
SOD mooeni, mexnonousanapovl unmezpayusiay, OoIauaK Myanimoep,

yudpnolx 6inim bepy, yugprvix opma, yupprvix mparcghopmayus.

*0. H. Hbpazumosa', A. M. XKananosa?

'Kazaxckuii HAIMOHATBHBIN )KEHCKUH Me1arOrHueCcKiii YHUBEPCHUTET,
Pecny6nnka Kazaxcran, r. AnMaTsr;

’Ka3zaxckasi HallMOHAJIbHAS aKaJIeMHsl HCKYCCTB HMEHH T. )KyPreHOBa,
Pecny6nmka Kazaxcran, T. AlMaThI.

Toctynuno B penakuuro 28.04.25.

Toctynuno ¢ ucnpasnenusimu 08.10.25.

IIpunsro B nevars 25.11.25.

CTPATEI'MH, CHIOCOBCTBYIOINUE PA3BUTHIO
INPOPECCHOHAJIBHOU IUPPOBOU KOMIIETEHTHOCTH
BYAYIIUX YUUTEJENU

Lughposvie unmnosayuu 6 cghepe obpazosanus mpebdyiom om
npenooasamerneti  8bICOKO20 YPOBHA YUDPOBOU KOMNEemeHMHOCMU,
umobbl OHU MO2IU C1e008AMb COBPEMEHHbIM MeHOeHYusIM. Jlist
aghhexmusnoco  enedpenuss  MEXHONO2UL — BAINCHO — NPUMEHIMb
KOHKpemHuvle cmpameeuu; mooenv SQD npeodnacaem naodedichvie u
6b1200HbLE cmpameuu. Paccmompenue smotl memvl nOMOiCEM U3YYUms
cmpamezuu, UCNOAb3YeMble OYOYWUMU  YYUMEIIMY, U NpPo8ecmu
cpasnenue medicdy 08yms yHugepcumemamu. Konuvecmeennvle danvie
OvLIU CObpanbl ¢ nomowwvlo onpoca no mooeau SQD, a cpasnumenvHulil
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ananus Ovir nposeden ¢ nomowwio U-xpumepus Manna-Yumnu.
Jemanvnuvlii ananus no360uU1 C2PYRNUPOBAMb CIMPAMe2ul U ONpedenums
nokazamenu ypoeHs noHumanus. Pezynbmamul nokazulearom, umo
oyoywue yuumens, Kax npasuno, Cciedylom npumepam u cosemam
npu 6HeOpeHuUu MexHoNo2ull, 8 Mo 8peMs KAk Cmpamecuu, C8A3aHHble
¢ KOMMYHUKayueil, ucnonv3yiomcs neoocmamourno. Omcymcmeue
compyonuuecmea u 00pamuoll C6A3U AGNAEMCA NPUSHAKOM c1aOO0U
COCPeOOMOUeHHOCMU HA HABBIKAX MbIULEHUS 8bICOKO20 NOPSAOKA, MO
MOdICEm NOMOUb PYKOBOOCHIBY YHUBEPCUMEMA YOETUMb 0c000€ 6HUMAHUE
BHEOPEHUIO HABLIKOB MbIUUILEHUSL BbICOKO20 NOPAOKA 8 00PA306AMENbHYIO
npoepammy. Bonee moeo, mecmompsi ma HedocmamouHoe GHUMANUE
compyonuuecmsy u OOpamuou 83U, 6 HUX OblLiU OOHAPYIHCEHDbI
cywecmeennvle paziuyus mexcoy yuueepcumemamu. IIpakmuueckas
SHAUUMOCb UCCAE008AHUs 3AKAIOUAEMCA 8 GANCHOCU CMpame2ull
modenu SOD, komopule obnezuarom adanmayuro OYOywux yyumenetl u
NOBBLIULAIOM UX 20MOGHOCMb K I eKmusHomy 6Heopenuio mexnoioeu.
Kniouegvie cnosa: npogpeccuonanvnas yugposas komnemeHmHmocms,
cmpamezuu, modenv SOD, unmezpayus mexronozutl, Oyoyujue yuumeins,
yugposoe obpasosanue, yugposas cpeda, yugposas mpanchopmayus.
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