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preschool teachers in China: a potential profile
analysis
Yaxian Lei1,2, Yonggang Wei 1✉, Yijie Ma1,3, Xiaofeng Wu1,4 & Qiao Zhou1

The inclusive education competence of educators is crucial for the high-quality development

of preschool inclusive education. Currently, the unsatisfactory effectiveness of in-service

training for preschool inclusive educators has become one of the obstacles to improving the

quality of preschool inclusive education. Through an exploratory latent profile analysis of the

effectiveness of in-service training, this study aims to investigate the impact of pre-service

education on different categories of in-service training effectiveness in inclusive education.

The present study investigated an examination of 404 preschool educators in China who

underwent comprehensive training encompassing both pre-service and in-service inclusive

education components. The latent profile analysis approach was employed to identify

potential latent categories of in-service training effectiveness among them. Logistic regres-

sion analysis was used to examine the impact of pre-service education on the categories of

training effectiveness for educators. The findings elucidate the existence of three distinct

potential categories, denoted as “low-efficiency” (LE, 10.6%), “medium-efficiency” (ME,

41.1%), and “high-efficiency” (HE, 48.3%). A more detailed exploration further exposes the

factors within pre-service education that contribute significantly to educators falling within

the ME or HE categories during their subsequent in-service training. These factors encom-

pass the opening courses “Educational Diagnosis and Evaluation for Children with Special

Needs” and “The Formulation and Implementation of Individualized Education Program”,

professional competence of teacher trainers, practical experience gained in inclusive edu-

cation kindergartens and special education institutions, as well as the availability of teaching

resources within university settings. These elements can ensure that preschool educators

achieve better training effectiveness in the in-service training. The implications of these

findings extend to the realm of preschool inclusive education, offering an evidence-based

foundation and practical insights for the effective integration of pre-service education and in-

service training programs.
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Introduction

The institutionalization process of inclusive education
commenced with the 1994 Salamanca Statement, which
established the fundamental principle of constructing an

educational ecosystem responsive to learner diversity (Brown et
al., 2013), thereby initiating a paradigm shift in educational pla-
cement for children with special needs (Rodriguez Fuentes et al.,
2021). Under the guidance of sustainable development principles,
international discourse has recently prioritized inclusive educa-
tion. UNESCO’s Education 2030 Framework for Action (2015)
emphasized equitable access to quality early childhood develop-
ment for all children, providing a critical reference for advancing
global inclusive preschool education. In 2021, UNESCO further
delineated practical pathways through its report Inclusive Early
Childhood Care and Education: From Commitment to Action,
which serves as a strategic blueprint for national policymaking
and implementation. This document has emerged as a policy
action guide for enhancing inclusive preschool education world-
wide (Deng et al., 2024).

In the process of policy implementation, inclusive preschool
education has demonstrated distinctive practical characteristics.
Compared to other educational stages, inclusive education for
children aged 3–6 places greater emphasis on developmental
support for individuals (Warren et al., 2016). Empirical evidence
demonstrates that placing children with special needs in main-
stream preschools not only enhances their social adaptability
through early intervention (Dessemontet et al., 2012) but also
constructs an initial framework for inclusive social cognition
(Rodríguez-Oramas et al., 2021; Wang et al., 2025). This bidir-
ectional benefit mechanism positions preschool education as a
force multiplier for inclusion, yet simultaneously elevates
demands on educators’ professional competencies. Effective
implementation requires practitioners skilled in special needs
assessment, differentiated instructional design, and inclusive
environment creation (Majoko, 2019).

The study. Despite global institutional advancements in pre-
school inclusive education frameworks, implementation barriers
persist. UNESCO’s Global Education Monitoring Report (2020)
identified systemic disjunctions in teacher training systems as a
critical bottleneck: pre-service programs emphasize theoretical
paradigms, while in-service training prioritizes operational skills,
lacking coherent integration. This fragmentation contradicts the
demands of preschool inclusive education: educators must
internalize both the ethical value of inclusive education and the
practical wisdom to respond dynamically to the differences in
children’s development. Existing studies predominantly adopt
variable-centered approaches to analyze interactions among pre-
service preparation, in-service training, and other factors (Clipa
et al., 2019; Opoku et al., 2021). While valuable, such meth-
odologies overlook individual heterogeneity and fail to capture
trajectories of professional development. This study introduces
latent profile analysis (LPA), an individual-centered statistical
technique that emphasizes acknowledging intragroup differences
and identifies shared variations across variables, enabling an in-
depth analysis of subgroup characteristics (Wang and Hanges,
2011).

Building on this theoretical foundation, the study employs LPA
to explore the classification of in-service training effectiveness
among inclusive preschool teachers, while investigating dynamic
interactions between pre-service education and in-service training
effectiveness. It addresses two research questions:

Research Inquiry 1: Based on LPA, into how many categories
can the in-service training effectiveness of inclusive preschool

teachers be classified? What are the defining characteristics of
each category?

Research Inquiry 2: How do aspects of pre-service education,
such as curriculum design, pedagogical mentorship, and experi-
ential learning opportunities, influence the efficacy of in-service
training programs for these educators?

Literature review
Pre-service education of inclusive preschool teachers. Pre-service
education, a vital prerequisite for successful inclusive practices
(Aldabas, 2020), involves the training and learning phase before
university students transition to teaching roles (De Haro Rodrí-
guez et al., 2019), emphasizing the acquisition of essential skills
and knowledge for inclusive educational practices. Current trends
indicate that talent development institutions are actively incor-
porating inclusive attitudes, knowledge, and skills into their
curricula, emphasizing the cultivation of positive attitudes toward
children with special needs among prospective teachers (Dignath
et al., 2022; Koliqi et al., 2023). In terms of knowledge, the cur-
riculum for pre-service education of inclusive preschool educators
covers conceptual frameworks, policies, and child developmental
characteristics. Regarding skills, universities prioritize teaching
practical competencies like classroom management (Majoko,
2017a), collaborative methodologies (Allday et al., 2013), and
family communication (Flecha and Soler, 2013). In terms of
implementation format, personnel development includes prac-
tical facilities and partnerships, enabling educators to meet
diverse demands in inclusive settings (Kwon et al., 2017) and
apply knowledge in effective pedagogy (Hassanein et al., 2021).
Simultaneously, the abundant resources and conducive condi-
tions offered by pre-service education institutions facilitate pro-
spective teachers in enhancing their professional development
through creating inclusive classroom environments, effective
teaching strategies, quality course materials, and mastering var-
ious techniques and technologies (Zabeli and Gjelaj, 2020).
Nonetheless, while many educators exhibit favorable attitudes,
their inability to impart effective instruction may undermine self-
efficacy in inclusive education (Hu et al., 2016). Consequently,
improvements in pre-service education are necessary to address
these gaps and enhance the preparation of inclusive preschool
educators.

In-service training of inclusive preschool teachers. In-service
training, a critical avenue for teachers’ professional growth and
lifelong learning, involves educators engaging in organized stu-
dies like seminars, courses, and expert teaching guidance to
enhance their career-related knowledge and skills. In-service
training programs play a crucial role in enhancing the pedago-
gical capabilities of preschool educators and fostering inclusive
education attitudes. These programs provide teachers with
extensive foundational knowledge, instructional techniques, and
pedagogical strategies, enabling them to establish a robust edu-
cational framework aligned with inclusive principles, thereby
facilitating the implementation of high-quality inclusive educa-
tion practices (Kurniawati et al., 2017; Valle-Flórez et al., 2022).
Empirical research highlights the importance of such training in
shaping teachers’ self-efficacy and positive orientation towards
inclusive education, with a significant correlation observed
between training receipt and the development of these attributes
(Štemberger and Kiswarday, 2018; Zabeli and Gjelaj, 2020). These
training programs are predictive and offer vital support for the
evolution of inclusive education-related attitudes and self-efficacy
(Kisbu-Sakarya and Doenyas, 2021; You et al., 2019).
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Nonetheless, an extensive examination of the global landscape
of inclusive education reveals a concerning trend: studies
consistently highlight the scarcity of substantive and effective
in-service training opportunities for preschool educators (Ginja
and Chen, 2023; Scanlon et al., 2022). Studies indicate that
preschool inclusive education teachers generally receive little or
no professional training in educating children with special needs
(Chu, 2021). Issues facing the training of these teachers include
inadequate support from educational administrations (Gonzalez-
Gil et al., 2019) and a lack of diversity in training approaches
(Ackah-Jnr, 2020). This not only limits the effective allocation of
training resources but also undermines the training’s impact,
hindering teachers’ substantial growth and improvement. More-
over, the majority of in-service training focuses on improving the
overall quality and competence of the teaching force, often
adopting a “large class size teaching” approach (Westbrook and
Croft, 2015), which lacks personalized analysis and fails to meet
individual teachers’ needs (Sharma and Jacobs, 2016). Nearly half
of preschool inclusive teachers who had in-service training
consider the training ineffective and struggle to apply the
knowledge in their inclusive education practice, affecting their
self-identification with their competence (Agbenyega and
Klibthong, 2014). This inadequate training has emerged as a
significant barrier to enhancing the quality of preschool inclusive
education (Hernández-González et al., 2022; Tristani and Bassett‐
Gunter, 2020). Therefore, in-service training, designed to
perpetuate the culture of lifelong learning, is imperative. It can
continue the learning outcomes achieved in the pre-service stage
and support the sustainable development of early childhood
educators’ abilities.

Ingration of pre-service education and in-service training of
inclusive preschool teachers. Teacher professional development is
not a one-time intervention but a sustainable process encom-
passing pre-service and in-service stages (Sun and Feng, 2024).
According to teacher professional development theories (Zhu,
2014), constructing an integrated mechanism for pre-service and
in-service training of inclusive preschool teachers helps overcome
stage fragmentation, ensuring that inclusive education principles
permeate teachers’ careers and better equipping them to address
challenges in future teaching practices. Empirical evidence sug-
gests that the integration of pre-service and in-service profes-
sional development has become a mainstream trend in teacher
education, facilitating the transformation and transfer of theore-
tical knowledge into practical contexts, thereby enhancing
teaching competence and educational quality (Zhou and Wang,
2024). Guided by modern lifelong education principles, teacher
education in Guangdong, China, has shifted from a pre-service-
focused model to an integrated pre-service and in-service system,
gradually forming a comprehensive, continuous, and open tea-
cher education framework (Wang and Xiu, 2024). Similarly, the
United Kingdom has established a lifelong education system for
teachers by providing proactive induction support and con-
tinuous in-service training for primary and secondary school
teachers (Sun and Feng, 2024).

However, due to the relatively recent development of inclusive
preschool education, an integrated professional development
mechanism for inclusive preschool teachers has yet to be
established. Existing research primarily focuses on specific stages,
such as pre-service teachers’ attitudes toward inclusive education
or in-service training support for inclusive preschool teachers
(Wray et al., 2022). Few studies have explored the relationship
between pre-service and in-service stages from an integrative
perspective. This lack of integration may lead to fragmentation in
the teacher training system, ultimately hindering the effective
improvement of inclusive education quality.

Methods
Based on the study’s objectives, we examined the conditions of
preschool inclusive educators in China, specifically focusing on
the efficacy of their pre-service education and in-service training.
This section outlines the participants, research methods, and data
analysis procedures.

Participants. With the rapid development of inclusive preschool
education, pilot kindergartens have sprung up all over China to
provide inclusive education (Gu and Zhu, 2023; Liu et al., 2022).
At the same time, teachers are receiving the necessary in-service
training in inclusive education. For example, under the National
Training Plan, preschool teachers receive support from university
experts and special educators (Liang, 2018). By contacting the
teachers in charge of the national pilot kindergartens for inclusive
education, we selected and invited qualified teachers as partici-
pants, who have prior experience in pre-service education and in-
service training for preschool inclusive education.

After contacting these teachers, the survey was distributed
through the online platform “Questionnaire Star” (www.wjx.cn),
and participants were provided with an information guide and
informed consent and then anonymously completed it. They were
asked to truthfully report the specific information (such as
curriculum, learning resources and conditions, etc.) about their
pre-service inclusive preschool education. Further, combined with
the experience and situation of the preschool inclusive education
training received in the process of working in the kindergarten,
the training effectiveness was measured. It is worth noting that
the assessment response time was more than 60 s, and abnormal
samples such as all answers were consistent or there were
omissions in the answers were carefully removed. Finally, 404
valid questionnaires were obtained. The demographic character-
istics of the survey respondents are presented in Table 1.

Survey instruments
Survey of inclusive preschool teachers’ pre-service education. To
examine the support for preschool inclusive education teachers
during pre-service education, we utilized the Accreditation Stan-
dards for Preschool Education Programs (2017 Edition) as the
foundation for question development. This standard, issued by

Table 1 Basic information of the participants (n= 404).

Variables Levels n %

Age Age 25 and under 109 27.0
26–30 years old 111 27.5
31–35 years old 74 18.3
Age 36 and above 110 27.2

Seniority of teaching 5 years and below 197 48.8
6–10 years 94 23.2
11 years and above 113 28.0

Educational degree Senior high school and
below

30 7.4

Junior college 178 44.1
Bachelor degree and
above

196 48.5

Professional background (multi-
selection)

Preschool education 354 87.6
Special education 34 8.4
Medical rehabilitation 6 1.5
Others 27 6.7

Kindergarten type Public 360 89.1
Private 44 10.9

Pilot preschool inclusive
education kindergarten

Yes 331 81.9
No 73 18.1

Children with special needs in
the class

Yes 188 46.5
No 216 53.5
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the People’s Republic of China, is widely used to evaluate the
quality of talent training for preschool education majors in higher
education institutions. Based on this criterion, questions were
designed in five dimensions: curriculum, teacher trainer, colla-
boration and practical engagement, supportive contextual con-
ditions, and the value of pre-service education. Participants were
then able to complete a 10-item multiple-choice questionnaire
recalling and reporting their experiences with pre-service inclu-
sive education.

Specifically, in the curriculum dimension, the single choice
“Whether the university major offered courses on preschool
inclusive education” was used to verify whether the participants
had received pre-service education. Meanwhile, the multiple-
choice question “What kind of pre-school inclusive education
courses were offered” was used to help participants better recall
and report the content and categories of the courses. In the
teacher trainer dimension, one multiple-choice question was used
to ask the participants about the professional background of the
teacher trainers in the pre-service education stage, and the other
two single-choice questions were used to evaluate the professional
ability and practical ability of the teacher trainers in the five-point
scales. In the dimension of collaboration and practical engage-
ment, the multiple-choice “The places for learning and practice of
preschool inclusive education” and “The forms for carrying out
practical activities of preschool inclusive education” were used to
investigate the specific situation of participants’ preschool
inclusive education practice in the pre-service education stage.
In the dimension of supportive contextual conditions, two five-
point Likert-type questions were employed to assess whether the
professional platform of the university furnished them with
supporting facilities like resource classrooms and special children
assessment rooms, as well as teaching resources such as textbooks
and videos. In terms of the value dimension of pre-service
education, the five-point single-choice question “The pre-service
inclusive education received at school will greatly help you carry
out inclusive education work after entry” was adopted, and
participants were asked to independently evaluate the effective-
ness of the pre-service education they received.

Investigation of the effectiveness of inclusive preschool teachers’ in-
service training. This section investigates the effectiveness of in-
service training for inclusive preschool teachers using the Kirk-
patrick Model, consisting of four dimensions: reaction, learning,
behavior, and result (Alsalamah and Callinan, 2021). Regarding
the effectiveness of in-service training, the Likert five-point
scoring method was primarily employed in this section. The
questionnaire consisted of 24 items, with response options ran-
ging from 1 to 5. Higher scores indicate better effectiveness of the
in-service training. The scientific validity of the scale has been
better validated in a earlier study, and the results of the study
showed that the scale had good cultural appropriateness and
demonstrated good reliability and validity (Wei et al., 2022).

The reaction dimension, with four questions, measured
teachers’ satisfaction with the content and implementation of
the training courses, e.g., “I find the training course content and
implementation to be scientifically designed.” The learning
dimension, comprising seven questions, assessed the acquisition
of knowledge and skills related to inclusive preschool education,
e.g., “I learned how to develop and implement individualized
educational support programs for children with special needs.”
The behavior dimension, consisting of nine questions, evaluated
the extent to which teachers applied their training in their
workplace, e.g., “I can facilitate mutual support and learning
between typical children and children with special needs in the
classroom.” Finally, the result dimension, including four ques-
tions, examined the benefits experienced by kindergartens due to

teacher training, e.g., “My kindergarten’s confidence and will-
ingness to enroll children with special needs have increased.”

This section manifests a robust measurement index, supported
by a commendable overall Cronbach’s alpha coefficient of 0.981.
Furthermore, each dimension demonstrated a satisfactory level of
internal consistency, with Cronbach’s alpha values ranging from
0.933 to 0.974. Interdimensional relationships were established
through correlation coefficients, which varied between 0.638 and
0.876. Likewise, the correlation coefficients between each
dimension and the composite total score exhibited substantial
associations, ranging from 0.796 to 0.969. Confirmatory factor
analysis outcomes revealed that the model fit was acceptable, with
specific indicators as follows: χ2/df= 4.48, RMSEA= 0.093,
SRMR= 0.017, CFI= 0.935, IFI= 0.935, and TLI= 0.927.

Data collection and analysis. In this study, descriptive statistics
were used to elucidate basic information about inclusive pre-
school teachers. Furthermore, the reliability and validity of the
Training Effectiveness Evaluation Scale were assessed using SPSS
26.0 and confirmatory factor analysis (CFA). Then, LPA was
conducted using Mplus 7.0 software to delineate the scientific
potential classification of the effectiveness of in-service training of
inclusive teachers of young children according to the criteria for
fitting the indicators of the method (AIC, BIC, aBIC, etc.)
(Nylund et al., 2007). Subsequently, based on the data char-
acteristics of the dependent variable (classification of training
effectiveness), multiple regression analyses were used in order to
examine the impact of the profile of pre-service education on the
effectiveness of in-service training of different categories of pre-
school inclusive teachers.

Results
Potential categories and characteristics of the effectiveness of
inclusive preschool teachers’ in-service training. To gain a
deeper comprehension of the performance characteristics of
preschool inclusive education educators in terms of the effec-
tiveness of in-service training at four levels (reaction, learning,
behavior, and result level), this study employed the method of
LPA to divide the measurement subjects into several different
latent categories, delving into the group features of preschool
inclusive education teachers in the effectiveness of in-service
training (Hu et al., 2023).

In LPA, the following statistical indicators are commonly used
to assess the goodness of fit of the model: including Akaike
Information Criterion (AIC), Bayesian Information Criterion
(BIC), sample size-adjusted Bayesian Information Criterion
(aBIC), Entropy, Lo-Mendell-Rubin (LMR) criterion, and Boot-
strapped Likelihood Ratio Test (BLRT). Among these, lower
values in the AIC, BIC, and aBIC indicators indicate a better fit
between the model and the data. The entropy indicator ranges
from 0 to 1, with values closer to 1 indicating higher classification
accuracy; an entropy of 0.80 suggests a classification accuracy
exceeding 90% (Nylund et al., 2007).

The various indicators of latent profiles in this study (Table 2)
show that although participants were divided into four different
categories, both the AIC and BIC reached their lowest values.
However, a noticeable inflection point in the decrease of AIC and
BIC is observed when participants are divided into three
categories. Additionally, when participants are divided into three
categories, the Entropy index is closest to 1 (0.976). Therefore,
based on these data results and the principle of model parsimony
(Ferguson et al., 2020), we conclude that the three-category model
is the optimal choice for describing the effectiveness of in-service
training for kindergarten inclusive education teachers. Figure 1
provides a visual representation of the overall effectiveness of
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in-service training and its four constituent dimensions scores for
the three categories of preschool inclusive teachers.

To assess the differences in the effectiveness of the three types
of teachers’ in-service training, a one-way analysis of variance
(ANOVA) test was conducted. The analysis revealed significant
differences in the scores of the three groups of teachers across the
four dimensions of training effectiveness: reaction level

(F= 251.58, p < 0.001), learning level (F= 679.80, p < 0.001),
behavior level (F= 1771.20, p < 0.001), result level (F= 525.46,
p < 0.001), and overall effect level (F= 2098.08, p < 0.001)
(Table 3). Therefore, based on the characteristics and score
performance of the three potential categories of preschool
inclusive teachers across various dimensions of training effec-
tiveness and total scores, we have named these three categories of

Table 2 Model fit indices for the latent profiles of inclusive preschool teachers’ in-service training effectiveness.

Model Log-Likelihood AIC BIC aBIC Entropy LMR(p) BLRT Category probability

1 Profiles −1643.797 3303.594 3335.606 3310.221 —— —— —— 1
2 Profiles −1151.957 2329.915 2381.933 2340.682 0.935 0.000 0.000 0.465/0.535
3 Profiles −840.427 1716.855 1788.880 1731.764 0.976 0.000 0.000 0.106/0.411/0.483
4 Profiles −772.438 1590.877 1682.909 1609.928 0.967 0.351 0.000 0.097/0.257/0.473/0.173

Bold values denote the final selection of the 3-profile model as the optimal latent profile solution.

Fig. 1 Potential classification results of the effectiveness of inclusive preschool teachers’ in-service training. The figure presents three efficiency types—
high (●), medium (▲), and low (◆)—across five outcome dimensions: reaction, learning, behavior, result, and overall effect.

Table 3 Analysis of the differences in the scores of different in-service training effectiveness types in each dimension.

Reaction level (SD) Learning level (SD) Behavior level (SD) Result level (SD) Overall effect (SD)

1 Low-efficiency (n= 43) 3.49 (0.61) 2.96 (0.35) 3.09 (0.30) 3.13 (0.40) 3.13 (0.23)
2 Medium-efficiency (n= 166) 4.34 (0.50) 3.91 (0.43) 3.99 (0.24) 4.08 (0.44) 4.04 (0.21)
3 High-efficiency (n= 195) 4.93 (0.23) 4.89 (0.27) 4.93 (0.16) 4.91 (0.25) 4.91 (0.15)
F 251.58*** 679.80*** 1771.20*** 525.46*** 2098.08***

p <0.001 <0.001 <0.001 <0.001 <0.001
Post-hoc comparisons 1 < 2 < 3 1 < 2 < 3 1 < 2 < 3 1 < 2 < 3 1 < 2 < 3

***p < 0.001
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preschool inclusive teachers as Low-Efficiency (LE), Medium-
Efficiency (ME), and High-Efficiency (HE), accounting for 10.6%,
41.1%, and 48.3% of the total, respectively.

As illustrated in Fig. 1, the scores of HE, ME, and LE teachers
across the four dimensions and total scores demonstrate a
hierarchical progression (HE >ME > LE), while the variation
patterns suggest dimension-specific differentiation. HE teachers
exhibit exceptional performance across all four dimensions of
training effectiveness, reflecting their substantial knowledge base
and strong transferability of theoretical knowledge into teaching
practices (Qin et al., 2020). In contrast, ME and LE teachers,
despite demonstrating relatively satisfactory performance at the
reaction level (compared to the other three dimensions), reveal
their limitations at the learning level (with the lowest scores
among the four dimensions). This pattern indicates their
insufficient acquisition of knowledge and skills related to
inclusive preschool education during training, consequently
hindering their ability to transform knowledge into effective
teaching practices in real-world settings (Mao et al., 2022).

Impact of preschool inclusive teachers’ pre-service education
on in-service training effect categories. Based on the LPA of the
effectiveness of in-service training for preschool inclusive tea-
chers, this study further explores the impact of pre-service edu-
cation received by teachers on their categories of in-service
training effectiveness. Considering the dependent variable as a
multi-class variable, this research employs multinomial logistic
regression to treat the three training effectiveness categories as the

dependent variables, with pre-service education factors (such as
curriculum, teacher trainers, collaborative practices, support
conditions, and educational values) as the independent variables
(Table 4). In this analysis, Type LE teachers are used as the
reference category for baseline comparison.

The findings of the analysis pertaining to pre-service education
courses demonstrate that the course titled “Educational Diagnosis
and Assessment of Children with Special Needs” serves as a
reliable indicator for discerning Type HE within the program.
This implies that individuals who underwent this particular
course during their pre-service education are more prone to
transitioning into Type HE educators during their in-service
training. On the other hand, “The Formulation and Implementa-
tion of Individualized Education Program” stands out as a
significant predictor for Type ME, signifying that teachers who
gained experience with this program in their pre-service
preparation are more inclined to fall into the category of Type
ME rather than Type LE instructors. This finding provides
insights for the design of pre-service education courses in early
childhood inclusive education: for teachers, the ability in
diagnostic assessment and development of individualized teach-
ing plans is crucial in identifying children with special needs and
providing targeted assistance during the early childhood educa-
tion phase (Kisbu-Sakarya and Doenyas, 2021).

Furthermore, the study revealed that inclusive preschool
teachers who receive training from teacher trainers well-versed
in early childhood education are more likely to be classified as
Type HE during in-service training. Additionally, the professional

Table 4 Multinomial logistic regression analysis of in-service training effectiveness types (taking Type LE as a reference).

Medium-efficiency type High-efficiency type

B OR p B OR p

Pre-service training
courses

The basic theory and concept of preschool inclusive education −0.557 0.573 0.268 0.194 1.214 0.715

Psychology and education of special needs children −0.128 0.880 0.774 −0.227 0.797 0.620
Educational diagnosis and evaluation for special needs children −0.378 0.686 0.443 0.845 2.328 0.085
The formulation and implementation of individualized education
program

0.870 2.387 0.040 0.429 1.536 0.309

Curriculum design and teaching planning of preschool inclusive
education

−0.199 0.819 0.609 −0.163 0.850 0.678

Rehabilitation and training of special needs children −0.290 0.749 0.594 −0.232 0.793 0.666
Behavior modification for special needs children 0.098 1.103 0.863 0.366 1.442 0.516
Family and community support for special needs children 0.487 1.627 0.339 0.006 1.006 0.991
Communication for special needs children 0.020 1.020 0.974 −0.237 0.789 0.691
Professional teamwork in preschool inclusive education −0.040 0.961 0.937 0.640 1.896 0.185

Trainer type Teachers with preschool education background 0.245 1.278 0.644 1.036 2.819 0.065
Teachers with special education background 0.076 1.079 0.845 −0.189 0.828 0.624
Educational rehabilitation therapists −0.287 0.751 0.517 0.386 1.471 0.372

Trainers’ professional ability 1.103 3.014 0.000 2.448 11.567 0.000
Trainers’ practical teaching ability 1.036 2.819 0.000 2.666 14.389 0.000
Practice base Special education institutions 1.050 2.857 0.026 1.259 3.520 0.007

Kindergartens with inclusive education −0.002 0.998 0.998 0.574 1.775 0.267
Kindergartens for children with special needs but without inclusive
education

−0.384 0.681 0.413 0.150 1.162 0.740

Practical activities Experiential practice (apprenticeship observation in general
kindergarten)

−0.177 0.838 0.661 0.577 1.780 0.162

Project-based practice (practice in inclusive education
kindergartens/special education institutions)

0.273 1.314 0.453 1.036 2.817 0.004

Developmental/integrated practice (graduating or internship
practice)

0.417 1.518 0.276 0.350 1.419 0.359

Teaching facilities 0.700 2.014 0.000 2.419 11.233 0.000
Teaching resource 0.839 2.313 0.000 2.965 19.387 0.000
Value of pre-service education 1.191 3.292 0.000 3.619 37.318 0.000
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competence and pedagogical wisdom of these teacher trainers are
often factors predicting outcomes for Type ME and HE. This
result leads to an intriguing inference: given that the practical
field of early childhood inclusive education primarily lies in
regular kindergartens rather than special schools, teacher trainers
with a professional background that combines expertise in both
early childhood education and special education should have a
deeper understanding of early childhood education. This would
better facilitate the provision of teaching cases more tailored
towards general educational settings.

In terms of practical experience, pre-service educators who
underwent training in special education institutions as part of
their practice sites are more predisposed to evolving into either
Type ME or HE educators during their in-service training.
When considering practical activities, pre-service teachers who
engaged in project-based practicum experiences, such as those
within inclusive education kindergartens or special education
institutions, during their pre-service education, are statistically
more inclined to be classified as Type HE educators. Addition-
ally, it is noteworthy that the availability of teaching facilities,
teaching resources, and value of pre-service education collec-
tively serve as predictive factors for distinguishing between Type
ME and HE teachers. These results underscore the close
relationship between the acquisition of teaching-related prac-
tical opportunities, environments, and resources during pre-
service education and an individual’s training outcomes during
their professional development, emphasizing the high demand
for specific teaching practices in the pre-service training of
teachers (Wang, 2024).

Discussion
The impact of pre-service education curriculum on the effec-
tiveness of different types of in-service training. The study
identified a significant link between teachers’ educational
experiences and their tendency to exhibit Type HE characteristics,
as well as their ability to achieve favorable training outcomes.
Notably, completion of the “Educational Diagnosis and Evalua-
tion for Children with Special Needs” course during pre-service
education was particularly influential. Similarly, participation in
“The Formulation and Implementation of Individualized Edu-
cation Program” helped educators demonstrate Type ME char-
acteristics and improve training outcomes.

Both courses are recognized for their effectiveness in improv-
ing in-service training outcomes (Kisbu-Sakarya and Doenyas,
2021), attributed to the early emergence of learning, emotional,
and behavioral challenges among children with special needs
(Cade, 2023). Consequently, it becomes imperative for preschool
educators to cultivate a comprehensive grasp of crucial facets of
assessment, intervention, and the design of personalized instruc-
tional strategies within special education. Based on the principle
of “early detection, early diagnosis, and early intervention,”
“Educational Diagnosis and Evaluation for Children with Special
Needs” provides future educators with tools to comprehend and
assess these children’s fundamental characteristics (Koliqi et al.,
2023), while “The Formulation and Implementation of Indivi-
dualized Education Program” enables them to offer targeted
educational support.

According to Ausubel’s theory of learning transfer, prior
knowledge and experiential learning significantly influence
subsequent educational endeavors. Hence, preschool educators
who have undergone the pedagogical rigors of these two courses
during pre-service education experience a “reviewing effect”
during in-service training, highlighting the impact of effective
curriculum design during pre-service education on professional
knowledge acquisition and teaching ability application

(Casanova-Fernández et al., 2022). Consequently, pre-service
education, particularly in these courses, plays a pivotal role in
nurturing preschool educators into erudite and empathetic
professionals.

The impact of pre-service teacher trainers on the in-service
training effectiveness of different types. The findings emphasize
the crucial role of teacher trainers’ professional expertise and
practical aptitude in enhancing preschool educators’ adoption of
a Type HE orientation and their achievement of superior out-
comes in in-service training. On the one hand, Teacher trainers’
professional competence influences the acquisition of high-
quality indirect experiences by prospective preschool educators
during pre-service education. A deeper exploration of inclusive
education concepts, policies, and legislative frameworks of tea-
cher trainers can improve pre-service educators’ attitudes, as
noted by Tuncay and Kizilaslan (2021), thereby supporting the
advancement of inclusive educational practices, including curri-
culum optimization and the creation of a conducive learning
environment (Kwon et al., 2017).

On the other hand, teacher trainers’ practical competence
significantly contributes to the acquisition of direct experience in
preschool inclusive education by trainees (Yang and Rusli, 2011).
Trainers with high practical acumen can share numerous
instances of inclusive education practices and contextual knowl-
edge, catalyzing the elicitation, transmission, and application of
pertinent insights when educators encounter similar scenarios in
their in-service training and professional endeavors. Furthermore,
the cultivation of practical teaching skills enables educators to
develop essential competencies such as adept classroom manage-
ment (Majoko, 2017b), collaborative teaching (Flecha and Soler,
2013), and differentiated instruction (Allday et al., 2013) within
inclusive educational settings. These developments may help
educators avoid the pitfalls of diminished self-efficacy stemming
from an initial lack of real-world teaching experience (Mirosevic
et al., 2020).

Notably, consistency in the professional backgrounds of teacher
trainers in pre-service education could positively impact the
efficacy of in-service training programs for preschool educators.
While trainers with backgrounds in special education and
rehabilitation therapy bring expertise in handling children with
special needs (Majoko, 2018), those with foundations in early
childhood education may exhibit heightened awareness of the
challenges preschool teachers may face in inclusive education. This
heightened awareness may enable them to deliver more tailored
and pertinent training for prospective preschool instructors.

The impact of collaboration and practice opportunities in pre-
service education on the in-service training effectiveness of
different types. This study reveals that collaboration and prac-
tical engagement during pre-service education significantly
impact the effectiveness of in-service training for inclusive pre-
school teachers. Educators who gain practical experience in spe-
cialized educational institutions during pre-service training are
more likely to become ME or HE-type teachers, demonstrating
enhanced in-service training outcomes. In interdisciplinary edu-
cation, the successful implementation of inclusive preschool
education relies heavily on professional development’s cumulative
effects, with teachers’ attitudes and behaviors towards inclusive
education being influenced by their pre-service experiences in
special education (Dignath et al., 2022). These authentic settings,
which allow direct interaction with children with special needs,
help future preschool educators develop more positive attitudes
toward inclusive education. (Rakap et al., 2017).
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According to Ajzen’s Theory of Planned Behavior, attitudes
and subjective norms influence one’s inclination to take action,
indirectly guiding human behavior (Smith and Tyler, 2011). Pre-
service training equips prospective educators with the knowledge
and practical skills necessary to accommodate the individual
needs of special children, fostering positive attitudes towards
inclusive education and translating into more affirmative conduct
during in-service training. Furthermore, acquiring and inter-
nalizing professional knowledge during pre-service training helps
future educators build strong professional values and norms,
amplifying the efficacy of their in-service training.

Educators with hands-on project-based teaching experience
during pre-service training are more likely to become ME-type
teachers, yielding superior outcomes. The theory of contextual
learning suggests that learning occurs through thinking and
practicing in real situations (Hwang et al., 2023). In pre-service
education, learners also gain knowledge through social interac-
tion. In the actual teaching situation, effective knowledge transfer,
cooperation, and communication between educators are crucial
for the success of inclusive education. By collaborating with
professionals in inclusive or special education settings, prospec-
tive preschool teachers learn to select appropriate strategies for
managing diverse behavioral styles through project-based prac-
tice, enabling themselves to continuously update their knowledge
systems to address practical problems and effectively apply
theoretical knowledge (Nketsia and Saloviita, 2013). This
foundation allows preschool instructors to effectively cater to
special education students’ needs, enhance their pedagogical skills
through in-service training, and play a pivotal role in advancing
high-quality inclusive educational practices.

The impact of support conditions and resources in pre-service
education on the effectiveness of different types of in-service
training. In this investigation, it has been ascertained that support
conditions during the pre-service education stage exert a significant
influence on the categorization of the effectiveness of in-service
training for preschool inclusive educators. More precisely, educa-
tors who received pre-service training in institutions with ample
teaching facilities and resources were more likely to progress into
the Type HE and ME during in-service training. The primary
challenge in implementing pre-service education programs for
these instructors is the scarcity of necessary teaching facilities and
professional resources (Zabeli and Gjelaj, 2020). Consequently, the
inability of higher education institutions to provide adequate
resources for pre-service education emerges as the key factor
contributing to the lack of readiness to develop inclusive education
instructors (Gonzalez-Gil et al., 2019). The presence of a substantial
reservoir of high-quality teaching facilities and professional
resources is crucial for prospective instructors to acquire knowl-
edge and assistive technology tailored to the needs of children with
special needs, forming a solid foundation for competency devel-
opment during in-service training.

Human capital theory suggests that the quality of human
capital can be enhanced through the management of resources
such as vocational training and education (Sweetland, 1996).
Similarly, the Resource Dependence Theory proposes that
individual development within an organization relies on the
resources provided by the organizational environment, which
serve as platforms and motivational support for professional
growth (Powell and Rey, 2015). This principle applies to teacher
training, where prospective preschool teachers, as human
resources, are influenced by the diversity, richness, and innova-
tiveness of educational resources in developing their professional
competence. Educational institutions provide an environment
conducive to acquiring practical experience and theoretical

knowledge, enabling educators to expand their intellectual
horizons (Makoelle and Burmistrova, 2021). High-quality
resources assist prospective preschool instructors in acquiring
appropriate knowledge and technology tailored to the develop-
mental needs of children with special needs, enabling them to
apply their existing competencies with greater adaptability
through in-service training that capitalizes on pre-service
education knowledge. This approach fosters the advancement of
high-quality inclusive preschool education.

Conclusions
This study focused on inclusive preschool teachers who had
completed both pre-service education and ongoing in-service
professional development. The results indicate that in-service
training effectiveness among inclusive preschool teachers can be
categorized into three types: low efficacy (LE), moderate efficacy
(ME), and high efficacy (HE). In addition, pre-service education
of inclusive education significantly enhances the effectiveness of
in-service training, increasing teachers’ likelihood of benefiting
and improving their pedagogical skills. Specifically, curriculum,
teacher trainers’ characteristics, collaboration, practical
engagement, and supportive contextual conditions in pre-
service education have a notable impact on the effectiveness
of inclusive education in in-service training. These findings
reveal how pre-service education influences in-service training
outcomes, offering valuable insights for optimizing teacher
preparation and pre-service education systems. These findings
also support the theoretical integration of teacher training and
offer practical implications for enhancing the pre-service edu-
cation system.

Implications
This study offers strong empirical support for integrating pre-
and in-service training for inclusive preschool educators, pro-
viding practical guidance for selecting effective course compo-
nents and promoting teacher development. To further improve
program efficacy, the following measures and research directions
should be considered to support the ongoing development of
inclusive teacher training.

Policymakers should refine regulatory frameworks to provide
clearer guidance for educational institutions in optimizing cur-
riculum design for inclusive preschool education, ensuring
alignment with the authentic demands of inclusive pedagogical
practices. Rational resource allocation is critical to guaranteeing
the relevance, specialization, and overall quality of instructional
delivery. Pre-service education institutions should recruit diverse,
high-caliber experts in inclusive education as trainers and
establish state-of-the-art integrated education facilities. These
institutions ought to adopt practice-based approaches, such as
simulation teaching and classroom placements, to assess and
develop pre-service teachers’ inclusive teaching competencies.
Additionally, fostering collaborative partnerships between pre-
service institutions and special education schools could sig-
nificantly enrich pre-service teachers’ experiential learning by
providing opportunities to observe and serve children with
diverse needs, thereby deepening their understanding of
instructional challenges and strategies in inclusive environments.
Finally, in designing in-service training programs, differentiated
professional development plans should be constructed by con-
sidering teachers’ diverse pre-service educational backgrounds,
reforming the current “one-size-fits-all” training approach. This
requires establishing an “efficacy diagnosis-precision matching”
mechanism that addresses distinct group characteristics. For
instance, HE teachers could be offered advanced challenge tasks
to maintain professional vitality, whereas ME and LE teachers
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should receive targeted knowledge enhancement alongside
establishing practice-based communities to facilitate knowledge
transformation.

Contributions and limitations
This study employed LPA to focus on the categorization and
characteristics of the effects of in-service training for preschool
inclusive education teachers. From an integrated perspective on
teachers’ career development, the study investigated how key
components of pre-service education influence the classification
of in-service training outcomes. These findings provide new
insights and inspiration for the design of pre-service education
for inclusive education teachers. Furthermore, the integrated
model of pre-service and in-service training for preschool inclu-
sive education teachers emphasizes the provision of professional
competence, practical resources, and opportunities by trainers,
which can also be effectively applied to other educational stages.
However, given the differences in cognitive, emotional, and social
aspects among learners at different educational stages, it is
essential to tailor training and support in accordance with the
characteristics and needs of each educational stage during teacher
education and training.

This study utilized a cross-sectional design to investigate the
influence of teachers’ pre-service education on the effects of in-
service training. This methodological choice to some extent
constrained a comprehensive exploration of the longitudinal and
sustained processes of the impact of pre-service education on the
effects of in-service training. Therefore, future research should
consider implementing more extensive longitudinal tracking
studies to investigate the complex causal mechanisms through
which pre-service education shapes the patterns of in-service
training.

Data availability
The datasets generated during and/or analyzed during the current
study are available from the corresponding author upon reason-
able request.
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