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CHAPTER 10

LESSONS FROM A PANDEMIC:  
PRE-SERVICE KINDERGARTEN TEACHERS  

REFLECT ON ONLINE MATHEMATICS EDUCATION

Abstract: During the COVID-19 pandemic, most people’s lives were turned 
upside down, and adjustments had to be found for many already established habits 
and routines. Many changes were also made at universities in order to keep teach-
ing going. In our qualitative study, we aimed to explore pre-service kindergarten 
teachers’ experiences with distance learning during the pandemic. A total of 25 
students in their final year of the preschool education program at the Faculty of 
Education, University of Maribor, participated in the study. We were particularly 
interested in how the pre-service kindergarten teachers experienced the course 
Mathematics Education during distance learning. Using a qualitative content anal-
ysis of the pre-service kindergarten teachers’ written records, our study showed 
that the students expressed satisfaction that they had encountered many virtual 
manipulatives during the online course that helped them perform certain math-
ematical activities remotely. Many cited the lack of contact with children and the 
opportunity to conduct mathematical activities with children that would benefit 
them as future educators as the greatest weakness of the distance learning.

Keywords: distance learning, mathematics education, qualitative research, vir-
tual manipulatives.
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INTRODUCTION

The shift to online learning in higher education during the COVID-19 pan-
demic, especially within teacher training, brought both challenges and opportu-
nities. This article examines the experiences of pre-service kindergarten teachers 
during an online Mathematics Education course, shedding light on the pandemic’s 
educational impact.

COVID-19 has profoundly impacted various facets of daily life, with education 
at all levels being significantly affected. Its influence in higher education led nu-
merous universities to quickly adapt to online modalities. University students faced 
numerous obstacles in this abrupt shift. Among these was the diminished social 
interaction in online classes, often resulting in feelings of isolation, as indicated by 
studies like Lau et al. 2020 and Xia et al. 2022. Pavin Ivanec (2022) further probed 
into the impact of reduced academic social interactions on learning difficulties 
during the pandemic.

Technological barriers, including unstable internet and lack of equipment, 
became common concerns (Apriyanti 2020; la Velle et al. 2020; Özüdoğru 2021; 
Xia et al. 2022). The varied efficacy of online teaching methods also impacted  
students’ engagement and understanding (Batdı et al. 2021). Guncaga et al. (2022) 
undertook a qualitative study spotlighting the experiences of university students 
across Slovakia, the Czech Republic, and Kazakhstan identifying challenges related 
to technology, social dynamics, and the transition to digital instruction.

Further insights from a Slovenian study by Kovac and Antolin Dresar (2022) 
highlighted both the positives and negatives of online learning. While students 
appreciated distance examinations and familial support, they also noted decreased 
motivation and insufficient support from educators. Additionally, Kaspar, Burtni-
ak, and Rüth (2023) analyzed the experiences of 413 German university students, 
emphasizing the role of age, self-regulation, and academic self-efficacy in shaping 
online learning outcomes.

During the pandemic, not only students but also university teachers faced 
numerous challenges related to the transition to online learning. The sudden need 
to digitize lectures and adapt to new platforms posed a series of questions and 
problems for them. Many wondered how to maintain interaction with students 
remotely, how to ensure quality and fairness in online assessment, and how to deal 
with technical issues while ensuring all students have equal access to materials. 
Additionally, many teachers were concerned about the security of online platforms 
and how to protect student privacy (e.g. Kenzig 2015). Building on this sentiment, 
the challenge of assessing knowledge and utilizing technology effectively was no-
tably emphasized in a study by Carpenter et al. (2020).
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While a multitude of studies have explored the challenges and triumphs of 
online learning during the COVID-19 pandemic among university students, they 
often adopt a generalized perspective. However, the nuances of online learning 
experiences can be significantly influenced by the specific fields of study students 
are engaged in. We place a particular emphasis on the shift to online education in 
the domain of teacher training. Numerous studies have illuminated the difficulties 
and adjustments made by educators and students during this period. For instance, 
Whitacre, Aldridge, and Garcia (2023) explored experiences of pre-service teachers 
during the pandemic, emphasizing the complexities they faced—ranging from 
adapting to various teaching modalities, integrating health and safety measures, 
to managing concerns for their own safety. In a study conducted by Kwaah et al. 
(2022) in Ghana, it was observed that pre-service teachers with limited digital 
competencies experienced heightened stress levels during the transition to online 
instruction in response to the COVID-19 pandemic. Study conducted by Sayir, 
Aydin, Aydeniz (2022) focused on remote pedagogical practice, which emerged as 
a new form of teaching methodology during the pandemic. The findings showed 
that a majority of pre-service teachers were unable to achieve the learning outcomes 
set within the objectives of pedagogical practice through remote education. Ear-
ly-stage teachers attributed this to the lack of a genuine classroom environment 
and limited communication and interaction with students. Also, Giner-Gomis et 
al. (2022) investigated the experiences of pre-service teachers during their teach-
ing practicum in the context of the pandemic and similarly highlighted that the 
pandemic brought significant challenges to the teaching practicum.

While many studies have discussed the online education of future teachers 
during the pandemic, there is a noticeable lack of focus on the experiences of 
pre-service teachers, especially in Mathematics Education courses. To address 
this gap, our study concentrates on the experiences of future pre-school teachers. 
We specifically examine their experiences with Mathematics Education courses, 
aiming to provide a deeper understanding of the unique challenges and learning 
dynamics they face in the online teaching environment. While many studies have 
discussed the online education of future teachers during the pandemic, there is a 
noticeable lack of focus on the experiences of pre-service teachers, especially in 
Mathematics Education courses. To address this gap, our study concentrates on the 
experiences of future pre-school teachers. We specifically examine their experiences 
with Mathematics Education courses, aiming to provide a deeper understanding 
of the unique challenges and learning dynamics they face in the online teaching 
environment. While many studies have discussed the online education of future 
teachers during the pandemic, there is a noticeable lack of focus on the experiences 
of pre-service teachers, especially in Mathematics Education courses. To address 
this gap, our study concentrates on the experiences of future pre-school teachers. 
We specifically examine their experiences with Mathematics Education courses, 
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aiming to provide a deeper understanding of the unique challenges and learning 
dynamics they face in the online teaching environment.

In this article, we’ll explore the experiences, challenges, and strategies that 
pre-service kindergarten teachers used while learning about mathematics educa-
tion in an online setting during the pandemic. We aim to delve into the stories 
of pre-service teachers, examining their strategies and struggles in the context of 
online learning. Through this exploration, we hope to add valuable insights to 
the ongoing conversation about the impacts and effectiveness of online learning, 
especially in teacher training programs.

METHODOLOGY

To effectively encapsulate participants’ individual experiences, a qualitative 
research approach was adopted (Patton 2015). This method excels in uncovering 
personal narratives and insights, granting insight into individuals’ lived experiences 
(Smith & Osborn 2008). Recognizing that individuals narrate their experiences to 
interpret them (Bruner 1990), this approach offers a profound grasp of attitudes 
and experiences. This method, with its emphasis on exploring the ‘how’ and ‘why’ 
behind participant perspectives and behaviors, can yield rich, contextual insights, 
particularly crucial in the field of education where experiences and attitudes sig-
nificantly shape pedagogical outcomes (Creswell & Poth 2018).

The primary purpose of this study was to gain insight into the experiences of 
pre-service kindergarten teachers with an online Mathematics Education course 
at the Faculty of Education, University of Maribor, especially during the transition 
to distance learning caused by the pandemic. In response to the unfolding glob-
al events of 2020 due to the pandemic, the University of Maribor took strategic 
measures to cease on-site academic activities, adopting a digital-first approach for 
its lectures and tutorials through the MS Teams platform. 

The study included 25 students who were in their final year of the Preschool 
education program at the University of Maribor. The Mathematics Education 
course, a key element in the program, equips prospective teachers with vital skills 
for teaching math to young children, covering areas like mathematical literacy 
teaching, math learning principles, activity planning, and age-appropriate math 
concepts. 

Pre-service kindergarten teachers were asked to write about their experi-
ences in the Mathematics Education course as it was delivered through distance 
learning. These written reflections were then analyzed using qualitative content 
analysis methods. 



164

DATA COLLECTION AND ANALYSIS

To gather data, pre-service kindergarten teachers were asked to document 
their experiences with the online course. This data was subsequently subjected to 
qualitative content analysis, an approach recognized for its rigorous and systematic 
treatment of textual information. Guided by the framework of Elo & Kyngäs (2008), 
our analysis followed these stages: (1) Editing the Material: An initial review of 
the student narratives was conducted to ensure they were ready for in-depth anal-
ysis. (2) Determination of Coding Units: Distinct themes and patterns within the 
narratives were identified. (3) Coding: The narratives were systematically labeled 
and categorized based on these identified themes. (4) Formation of Categories: 
The coded data were then organized into broader categories, allowing for a more 
structured analysis. (5) Defining Categories: Each category was clearly defined to 
ensure its essence was captured accurately. (6) Formulating a Theoretical Expla-
nation: Upon completion of the categorization, the findings were synthesized to 
provide a comprehensive understanding of the students’ experiences.

RESULTS

During the content analysis, four categories emerged, capturing the essence 
of the pre-service kindergarten teachers’ experiences in the Mathematics educa-
tion online course. The categories identified were: (1) Getting to Know and Using 
Virtual Manipulatives, (2) Playing Games at Home, (3) Acquired Knowledge and 
Exam (4) Lack of Experiences with Children as presented in table 1.

Table 1: Categories within the theme Experiences of distance learning 
Categories  Theme: Experiences of Mathematics Education online course

Getting to Know and Using Virtual Manipulatives
Playing Games at Home,
Acquired Knowledge and Exam
Lack of Experiences with Children

In the subsequent sections of this article, we will delve deeply into each of 
these themes, using the students’ own voices to provide an authentic and insightful 
perspective on their shared experiences.
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GETTING TO KNOW AND USING  
VIRTUAL MANIPULATIVES

The transition to an online learning platform brought forth a distinct experi-
ence for the pre-service kindergarten teachers with Mathematics Education course. 
Central to this experience was the discovery and utilization of virtual manipulatives. 
As highlighted by the pre-service kindergarten teachers’ reflections, these digital 
aids provided them with a fresh perspective on teaching mathematical concepts.

Ana’s reflection underscores the value of these virtual tools:

“On the positive side, I would like to highlight all the online applications that the 
professor presented to us. Using them, I got a better idea of what we can do with children, 
how these mathematical manipulatives look like, and how to use them.”

Similarly, Mark observed:

“The virtual manipulatives introduced by the professor enriched my understanding 
of what we can achieve with children. It offered a more clear view of how mathematical 
manipulatives like link cubes, Cuisenaire rods and other look like and their practical 
application.”

This statement emphasizes the transformative power of these digital resources 
in enhancing the pedagogical understanding of pre-service teachers. It showcases 
how they were able to get a clearer picture of the practical application of these tools 
in teaching math concepts to young learners.

Maja’s reflection resonates with many of her peers. She shared:

“You turned all the lack of motivation we experienced during online learning into 
collaboration, into an interesting introduction to early math learning, and you made us 
learn about all these different virtual manipulatives by actually trying them out.” 

Maja’s statement captures the shift from initial reluctance and the challenges 
of online education to an appreciation for the interactive and hands-on approach 
the course adopted. The emphasis on “actually trying them out” highlights the 
experiential learning element, which often forms the backbone of effective teacher 
education programs.

In conclusion, the incorporation of virtual manipulatives not only provided 
the students with valuable teaching tools but also reshaped their attitudes towards 
online learning. The hands-on experience with these digital resources empowered 
them with a renewed sense of purpose and a more profound understanding of how 
technology can be harnessed to enhance early math education.
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PLAYING GAMES AT HOME

Within the theme “Playing Games at Home”, students described their experi-
ences of engaging with games they were introduced to during the online course of 
Mathematics Education. The pivot to an online mode of instruction, resulting from 
unforeseen circumstances, posed a unique challenge: how to effectively experience 
and discuss the games which would traditionally be played and discussed live in 
a classroom setting. Given the constraints, the decision was made to encourage 
students to immerse themselves in these games at home, playing them with their 
family members.

Nina’s statement underscores the intensity of the course: 

“I have to admit that we had the most extra work in math education, which was 
a little stressful at times, but! That’s exactly why we gained so much from Mathematics 
Education.” Yet, she expresses gratitude for the unexpected benefits it yielded, 

“And now I am really grateful for all the games we got to play with the family 
members.”

Echoing Nina’s sentiment, Klara found positivity amidst the rigorous setup:

“In this course we had most of the extra assignments to do, but I cannot say that I 
found it hard to do any of them. The obligations where we had to play games with our 
family were especially welcome and fun.”

Mihaela weighed in on the compromise, noting:

“Even though we missed out on playing mathematical games with colleagues 
during our exercises, we still had fun at home and thus spent time with family members 
in a different way.”

It’s clear from the pre-service kindergarten teachers’ testimonials that while 
there were challenges posed by the online delivery mode, there were also unfore-
seen benefits. The adaptation to play games at home not only forged closer bonds 
between family members but also provided a respite from the monotony and chal-
lenges posed by the pandemic. The experiences, as reported by the students, were 
treasured memories, fostering interpersonal connections and lightening gloomy 
evenings during the pandemic’s peak.

By focusing on practical implementation and home experiences, the course 
managed to maintain its immersive and interactive spirit, even in the virtual realm. 
While the direct interaction in the classroom was deeply missed, this unique ap-
proach ensured that learning remained holistic, engaging, and memorable.

EDUCATION THROUGH THE COVID-19 PANDEMIC, Vol. One, pp. 160–172
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ACQUIRED KNOWLEDGE AND EXAM

Our third category, “Acquired Knowledge and Exam,” revealed that the tran-
sition to remote learning brought with it a myriad of experiences, and pre-service 
kindergarten teachers’ perspectives on the knowledge they acquired and the im-
plementation of remote examinations varied significantly.

Paulina’s experience underscores the potential benefits of the online format: 

“Despite the less-than-ideal situation, I gained a significant amount of experience 
and knowledge in the field of early mathematics learning. The active participation in 
online lectures and exercises was a highlight for me.” 

Her feedback suggests that, for some pre-service kindergarten teachers, on-
line learning can be as engaging and informative as traditional classroom settings.

However, the challenges of online examinations became palpable for many. Sa-
bina encapsulates the stress associated with technical uncertainties during live exams: 

“During exam times, particularly when we conducted them ‘live’ via Teams, the 
pressure was immense. I was constantly worried about the stability of the connection.”

Expanding on this theme, it’s evident that while some pre-service kindergarten 
teachers like Paulina felt confident about the knowledge they acquired remotely, 
others expressed reservations. There were students who questioned the solidity of 
their knowledge, believing that in-person lectures might have offered a more robust 
learning experience. The online examination process further exacerbated these 
concerns. The anxiety of potentially losing connectivity during a live exam was a 
common issue, casting a shadow over the overall experience of remote assessments.

LACK OF EXPERIENCES WITH CHILDREN

The fourth theme, “Lack of Experiences with Children”, points to a signifi-
cant limitation faced by the pre-service kindergarten teachers during their online 
training. The essence of their concern is the lack of hands-on experience with 
young children, which is vital for their profession. Through their reflections, they 
emphasize the gap between theory and practice in a remote learning setup.

Common feedback was the missed opportunity to implement and evaluate 
the theoretical knowledge in real-world settings. For pre-service teachers, applying 
their learnings directly with children is an invaluable component of their training. 
The online mode, while convenient in many ways, did not provide this essential 
experience.

Lina articulated her concerns by stating:
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“In my opinion, the greatest weakness of the distance learning program was that 
we students of preschool education could not gain experiences with children, could not 
connect theoretical knowledge with practice.”

Echoing a similar sentiment, Gloria mentioned: 

“One of the challenges was that we could only plan out activities on paper. We 
missed out on the chance to actually conduct them with children in kindergartens and 
assess their outcomes.”

Feedback from Lina, Gloria, and their peers highlights a pronounced limita-
tion of online teacher training during the pandemic era, particularly when direct 
engagement with young learners is paramount. While the virtual learning environ-
ment provides adaptability, the closure of kindergartens rendered it challenging to 
integrate essential hands-on sessions, which would have significantly enriched the 
training experience for pre-school educators. To mitigate this gap, we incorporated 
alternative strategies, like encouraging students to execute practical activities with 
chosen families, possibly within their community or among relatives. This approach 
aimed to offer students a semblance of practical experience in facilitating early 
Mathematics Education for pre-school children.

DISCUSSION

The sudden shift to online education during the COVID-19 pandemic has 
brought forth unique challenges and experiences for pre-service kindergarten 
teachers at the University of Maribor. This study sought to capture these experienc-
es, particularly in relation to the Mathematics Education course, and highlighted 
several prominent themes that emerged from their reflections.

One of the unexpected benefits of transitioning to online learning during the 
pandemic was the introduction of virtual manipulatives in teaching. Many pre-ser-
vice kindergarten teachers highlighted how these digital aids not only deepened 
their grasp of early math concepts but also seamlessly bridged theoretical knowledge 
with practical application. Their firsthand experiences with these tools underscored 
the transformative role of technology in pedagogy. The collective enthusiasm for 
these virtual manipulatives reaffirms prior research, including findings by Moy-
er-Packenham & Bolyard (2016), which suggests that such digital resources not 
only enhance student engagement and understanding but also hold the potential 
to be integral components in teacher training well into the future.

Numerous studies have previously highlighted that transitioning to online 
classes often results in limited peer interactions (e.g., Kovac & Antolin Dresar 2022; 
Pavin Ivanec 2022; Whitacre, Aldridge, and Garcia 2023, Xia et al. 2022). However, 
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our research presents a different perspective. By incorporating “Playing Games 
at Home” into the curriculum, we observed dual advantages: sustained academic 
engagement and the strengthening of family bonds. Encouraging students to partic-
ipate in educational games with their family members turned out to be particularly 
advantageous. Feedback from pre-service kindergarten teachers indicated that these 
interactions enriched their learning experiences, fostering a sense of collaboration, 
enjoyment, and interpersonal connection. This finding underscores the significance 
of experiential learning and suggests that a balanced blend of traditional classroom 
and home-based activities could offer students a more comprehensive educational 
experience. Interestingly, this unplanned migration from formal classroom settings 
to more intimate familial spaces shed light on the crucial role families play in the 
learning process. This observation aligns with studies from the pre-pandemic era 
that emphasize the profound influence of family involvement on a child’s academic 
trajectory (Antolin Drešar 2021; Hill & Tyson 2009).

The study shed light on the varied experiences of pre-service kindergarten 
teachers with online assessments. While some perceived advantages in the online 
format for knowledge acquisition, a significant number felt stressed and concerned 
about technical issues encountered during live evaluations. Our findings align 
with global observations during this timeframe. Numerous studies underscore 
the concerns students have regarding online assessments, emphasizing issues from 
technological hiccups to feelings of isolation, as highlighted by Aristovnik et al. 
2020; la Velle et al. 2020; Özüdoğru 2021). Research that focuses on the technolog-
ical challenges faced by pre-service teachers during online assessments could lead 
to the development of more robust and user-friendly assessment platforms. The 
findings could also inform training sessions to better equip students and educators.

Undoubtedly, the most significant challenge voiced by pre-service kindergar-
ten teachers was the absence of direct interactions with children. While theoretical 
knowledge serves as a foundation, its real value emerges when applied in practical 
scenarios, especially in teaching professions. The feedback underscores the crucial 
role of hands-on experience with young learners in pre-service teacher training. 
Many participants felt a disconnect between theoretical planning and real-world 
execution. Although online platforms offer flexibility, they fall short in providing 
the on-ground, real-time experiences pivotal for comprehensive teacher train-
ing. Both Darling-Hammond (2006) and Giner-Gomis et al. (2022) support this 
sentiment, with the latter specifically investigating the experiences of pre-service 
teachers during the pandemic and emphasizing the significant challenges it posed 
to the teaching practicum.

The lessons from this pandemic offer valuable insights into the future of teacher 
education, particularly for pre-service kindergarten teachers. While online platforms 
present innovative tools and methods, they also come with challenges that need to 
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be addressed to ensure holistic training. As educators and policymakers navigate the 
post-pandemic world, the experiences captured in this study serve as a vital guide 
for designing resilient, adaptable, yet comprehensive teacher training programs.

CONCLUSION
The COVID-19 pandemic has significantly impacted educational frameworks, 

and this impact is profoundly evident in the experiences of pre-service kindergarten 
teachers who engaged with an online Mathematics Education course. Within the 
scope of our study, limited to a specific sample, we explored the nuanced experi-
ences of these teachers as they navigated their online coursework. 

A noteworthy limitation of this study is the potential depth constraint in feed-
back regarding their experiences with the online Mathematics Education course. 
This constraint might have arisen from the frequent solicitations for feedback on 
online learning during the pandemic by multiple educators. As such, students 
might have become familiarized with these requests, leading them to provide fewer 
comprehensive reflections on their experiences.

While our study’s smaller scale may limit its broad applicability, the insights 
derived are significant. They offer a granular understanding of our students’ aspira-
tions and needs, which can influence future pedagogical approaches, whether online 
or in-person. Based on our findings, we recommend that for a more comprehensive 
understanding of the online “Mathematics Education” course, future studies should 
consider larger and more diverse samples. If feasible, it might be beneficial to in-
clude pre-service primary teachers who, during the pandemic, participated in the 
“Mathematics Education” course tailored for primary-aged children. This suggestion 
stems from the parallels in content and pedagogical approaches in the early years.

There is a pressing need to contemplate ways to amplify opportunities for 
students to acquire hands-on experiences in the early stages of mathematics teach-
ing and learning. Addressing this, in our online course, we encouraged students 
to connect with families nearby with pre-school aged children, guiding them to 
undertake specific mathematical activities.

As we navigate the transition to a post-pandemic world, it is clear that the 
experiences garnered during this period will indelibly influence the educational 
landscape. Although our study serves as an essential reference point in compre-
hending the dynamics of teaching and learning during unexpected disruptions, it 
emphasizes the resilience and adaptability of our future educators.
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