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Introduction: This study investigates the influence of latent categories of professional identity on learning engagement among teacher education students.

Methods: Latent Profile Analysis (LPA) was employed with a sample of 1,059 teacher education students.

Results: Three distinct groups were identified: high, medium, and low professional identity groups. Gender and voluntary choice of teacher education major showed clear variations across groups. Females were more prevalent in the medium professional identity group, whereas involuntary students were disproportionately represented in the low and medium professional identity groups. The impact of professional identity on learning engagement showed a descending trend from high to the medium to low groups. Notably, in the medium and high professional identity groups, professional values and efficacy exerted a strong influence on learning engagement. By contrast, in the low professional identity group, overall professional identity demonstrated a significant impact on learning engagement.

Discussion: This study reveals the heterogeneity of teacher education students’ professional identity and its underlying mechanisms influencing learning engagement, offering insights for the design of differentiated teacher education and professional development programs.
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1 Introduction

Teacher Professional Development (TPD) is widely regarded as a lifelong and systematic process that begins with pre-service education and continues throughout a teacher’s career via Continuing Professional Development (CPD) (Kasemsap, 2017). Contemporary theoretical perspectives emphasize that TPD should not be considered a one-time training but rather a continuous process that supports teachers’ sustained growth and responsiveness to emerging educational demands (AbdulRab, 2023). Moreover, effective TPD requires the integration of theoretical understanding with practical opportunities (Lim et al., 2020). At the policy level, UNESCO (2017) explicitly states that the core objective of teacher education is to cultivate teachers’ capacity for ongoing professional development, which is a cornerstone for ensuring educational quality and achieving Sustainable Development Goal 4 (SDG4). Within this framework, learning engagement becomes particularly critical, as it not only represents the external manifestation of teachers’ developmental motivation but also serves as a key driving force for the continuous advancement of both CPD and TPD (Ji, 2023).

Learning engagement is commonly defined as active participation and psychological investment in learning tasks (Kuh et al., 2008). This concept has received widespread attention not only because it is an important predictor of academic success and professional competence (Fredricks et al., 2016), but also because it is regarded as a key mechanism for ensuring learning quality and sustaining motivation (Zepke, 2014). Existing studies have shown that learning engagement can significantly enhance students’ perception of core competencies (Kim, 2017), promote the development of problem-solving ability (Lee et al., 2019), strengthen psychological capital (Tang and He, 2022), improve academic well-being (Cazan and Stan, 2019), and ultimately lead to positive learning outcomes and academic achievement (Guo et al., 2017; Wang, 2011). Therefore, learning engagement is not only a predictor of learning outcomes but also an important bridge connecting individual learning motivation with subsequent professional growth.

Professional identity plays a key role in this process. On the one hand, higher levels of learning engagement often translate into teachers’ active participation in professional development (Ji, 2023), while professional identity directly drives teacher development (Pi et al., 2024) and is continuously reconstructed through mechanisms such as professional learning communities and role transitions (Van Dusen and Otero, 2012). On the other hand, numerous empirical studies have confirmed the close connection between professional identity and learning engagement: not only are the two significantly correlated (Beijaard, 1995; Cai et al., 2022; Chen et al., 2022), but professional identity can also indirectly promote learning engagement through mediating variables such as achievement motivation (Wang and Dong, 2022) and learning motivation (Xie and Yin, 2022), further influencing teaching practicum competence (Wang, 2021) and professional maturity (Lei and Zhang, 2023). Taken together, these findings indicate that professional identity is not only an important antecedent of learning engagement but also a core mechanism for enhancing the quality of teacher education and fostering teacher growth.

It is noteworthy that professional identity is not static. The studies by Lo and To (2023a, 2023b) demonstrated that, under the disruptive context of the pandemic, teacher roles and identity narratives were constantly reshaped through digital transformation and pedagogical adjustments (Lo and To, 2023a). At the same time, teachers’ understanding of and commitment to CPD also shifted, with Information and Communication Technology (ICT) competence increasingly recognized as a core element, while school-based resources and support often remained insufficient. Within this tension, teachers often relied on experience sharing and collaboration to sustain their professional identity and self-efficacy (Lo and To, 2023b). In this process, learning engagement gradually emerged as an important external manifestation of identity construction: teachers actively engaged in teaching, learning, and collaboration to cope with uncertainties in identity and development, and such engagement, in turn, reshaped their professional identity and future developmental possibilities (Ye et al., 2025). These findings suggest that, within the institutional and technological context of the post-pandemic era, both professional identity and TPD face new challenges and uncertainties, which are particularly significant for teacher education students at a critical stage of identity construction.

In studies on the relationship between teacher education students’ professional identity and learning engagement, some scholars have examined differences in levels across different groups (e.g., publicly funded vs. non-funded, targeted vs. non-targeted) (Lei and Zhang, 2023; Wang and Dong, 2022). However, such research has largely been conducted from a variable-centered perspective, which assumes sample homogeneity and thus risks obscuring potential differences among groups (Wang and Hanges, 2011). By contrast, person-centered approaches can identify heterogeneity within the sample and provide a more nuanced depiction of the characteristics and developmental pathways of different subgroups (Mäkikangas and Kinnunen, 2016; Schmiege et al., 2018).

Common person-centered approaches include mean split, cluster analysis, and Latent Profile Analysis (LPA). Among these, the mean split is intuitive and easy to use, but because it relies on artificially set thresholds (e.g., M, M ± SD), it often leads to information loss and classification errors, making it more suitable as a descriptive tool (MacCallum et al., 2002). Cluster analysis can group individuals based on similarity, but it is sensitive to outliers, lacks the ability to handle measurement error or provide probabilistic classification, and depends heavily on data quality and researcher-defined subjective standards, which limits its statistical inference power (Ketchen and Shook, 1996). By contrast, LPA is a model-driven finite mixture method that determines the optimal number of classes through objective indicators such as information criteria (AIC, BIC) and likelihood ratio tests (LMR-LRT, BLRT), while providing individuals with probabilistic classification results and explicitly accounting for classification uncertainty (Gabriel et al., 2015; Nylund et al., 2007). Consequently, LPA has been widely applied in educational psychology to reveal latent heterogeneity in learners’ identity construction and learning behaviors (Morin et al., 2016; Wei et al., 2021).

In summary, existing research on teacher education students’ professional identity and learning engagement has predominantly adopted a variable-centered approach, while person-centered studies have been limited to mean split or cluster analysis (Canrinus et al., 2011; Zhang et al., 2021), with a lack of empirical investigations based on latent categories. To address this gap, the present study employs LPA to provide a more nuanced examination of the relationship between teacher education students’ professional identity and learning engagement. Specifically, this study aims to: (a) identify the latent categories of professional identity among teacher education students; (b) compare learning engagement levels across categories and examine the influence of demographic factors; and (c) analyze how the dimensions of professional identity predict learning engagement within each category. The study thus seeks to reveal a more layered mechanism underlying the relationship between professional identity and learning engagement while offering practical guidance for the differentiated design of teacher education and TPD programs.



2 Methods


2.1 Participants

A total of 1,059 teacher education students from Liaoning and Hebei Provinces participated in this study, including 138 males and 921 females. By major, 527 students were in the humanities, 448 in science, and 84 in arts and sports. Regarding place of origin, 611 students came from urban areas and 448 from rural areas. In terms of the voluntary choice of teacher education major, 830 students reported choosing the major voluntarily, while 229 reported doing so involuntarily.



2.2 Procedure

This study adopted a cluster sampling method, and samples were randomly selected through the “Wenjuanxing (a professional online survey platform in China)” platform. The research team distributed the questionnaire link to the target classes, where students were informed of the research purpose and participation procedures by their course instructors and completed the questionnaire online under their guidance. Participation was entirely voluntary, and anonymity and confidentiality were strictly ensured throughout the research process. Ethical approval for this study was obtained from the Ethics Review Committee of the college (No. EDU-ERC-2024-001).



2.3 Measures


2.3.1 Teacher professional identity scale

The study employed the Teacher Professional Identity Scale, developed by Wang et al. (2010) comprising 12 items distributed across four dimensions: professional aspirations and expectations, professional will, professional value, and professional efficacy, using a 5-point scale. The Cronbach’s α coefficient for the scale was 0.88. Confirmatory factor analysis (CFA) revealed a well-fitting model [χ2/df = 5.08, normed fit index (NFI) = 0.97, relative fit index (RFI) = 0.95, incremental fit index (IFI) = 0.97, Tucker–Lewis index (TLI) = 0.96, comparative fit index (CFI) = 0.98, root mean square error of approximation (RMSEA) = 0.062, standardized root mean square residual (SRMR) = 0.049].



2.3.2 Learning engagement scale

This study employed the Learning Engagement Scale adapted from Schaufeli et al. (2002) and revised by Li and Huang (2010). Comprising 17 items, the scale measures three dimensions: motivation, energy, and focus, using a 7-point scoring system. The Cronbach’s α coefficient for this scale was 0.97. CFA revealed a well-fitting model (χ2/df = 6.13, NFI = 0.97, RFI = 0.96, IFI = 0.96, TLI = 0.96, CFI = 0.97, RMSEA = 0.070, SRMR = 0.025).




2.4 Data analysis

This study employed Mplus and SPSS to conduct the data analyses.

Firstly, Mplus 8 was employed to conduct LPA on teacher education students’ professional identity. Model selection was guided by multiple fit indices. Specifically, the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and sample size-adjusted Bayesian Information Criterion (aBIC) were used, with smaller values indicating better model fit. Entropy, ranging from 0 to 1, was used to assess classification accuracy, with values ≥ 0.80 considered desirable and ≥ 0.60 as the suggested minimum. The Lo–Mendell–Rubin (LMR) test and the bootstrap likelihood ratio test (BLRT) compared k-class models with k–1 class models, with significant p-values indicating improved model fit. In addition, category probabilities (ranging between 0 and 1) were examined, with values below 0.05 considered problematic, as they suggest insufficient representation of that class in the sample (Bauer, 2022; Wang and Bi, 2018). Following the LPA, a one-way ANOVA was conducted to further examine the differences among the identified latent profile groups across the four dimensions of professional identity.

Secondly, based on the selected LPA solution, multinomial logistic regression was performed in SPSS 29 to examine the demographic predictors of class membership. Independent variables included gender (male = 0, female = 1), place of origin (urban = 0, rural = 1), voluntary choice of teacher education major (voluntary = 0, involuntary = 1), and academic major (humanities = 0, science = 1, arts/sports = 2). The dependent variable was the latent class membership, with the high professional identity group serving as the reference category.

Finally, an analysis of variance (ANOVA) and linear regression analysis were conducted to test the effects of professional identity categories on learning engagement and to explore the predictive role of the four dimensions of professional identity across different latent groups.




3 Results


3.1 LPA of teacher education students’ professional identity

The analysis began with an independence model and progressively increased the number of categories to compare alternative latent profile models. As shown in Table 1, the AIC, BIC, and aBIC values decreased monotonically with additional categories. The Entropy indices of each model were all above 0.80, and the BLRT values were all significant (p < 0.001). In the four-category model, the LMR was not significant (p > 0.05), and the smallest category had an average membership probability of 0.01, which was below the acceptable threshold of 0.05 and thus lacked credibility. Compared to the two-category model, the three-category model had a higher Entropy value. Therefore, the three-category model was ultimately selected as the latent profile of professional identity among teacher education students.


TABLE 1 Fit indices for the LPA model of learning engagement among teacher education students (N = 1,059).


	Model
	AIC
	BIC
	aBIC
	Entropy
	LMR (p)
	BLRT (p)
	Category probability (%)

 

 	1 	30625.45 	30744.62 	30668.39 	– 	– 	– 	–


 	2 	27979.73 	28163.44 	28045.92 	0.857 	0.013 	<0.001 	0.61/0.39


 	3 	26019.37 	26267.62 	26108.81 	0.937 	0.045 	<0.001 	0.09/0.62/0.29


 	4 	24053.76 	24366.56 	24166.46 	1.000 	0.331 	<0.001 	0.54/0.18/0.01/0.28




 

The average membership probabilities of each category range from 97 to 98% in the three-category model (Table 2), indicating the credibility of the three identified latent categories of professional identity.


TABLE 2 Average membership probability of research subjects (in lines) in each latent category (in rows).


	Latent category
	C1 (%)
	C2 (%)
	C3 (%)

 

 	C1 	0.97 	0.03 	0


 	C2 	0.01 	0.98 	0.01


 	C3 	0 	0.03 	0.97




 

Figure 1 illustrates the distribution of scores across four dimensions for the latent categories of professional identity among teacher education students. Based on distinct score patterns, the categories are named as follows: the “low professional identity group” (class 1), comprising 9.4% of the sample (99 individuals), exhibits the lowest scores. The “medium professional identity group” (class 2) includes 61.6% of the sample (649 individuals). The “high professional identity group” (class 3) represents 29.1% of the sample (311 individuals) with the highest scores.
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FIGURE 1
 Mean scores of the four dimensions of professional identity across latent profile groups among teacher education students.


To further verify the accuracy of the latent profile classification of teacher education students’ professional identity, a one-way ANOVA was conducted with latent profile groups as the independent variable and the four dimensions of professional identity (professional aspirations and expectations, professional will, professional value, and professional efficacy) as the dependent variables. The results showed significant differences among the three latent groups across all four dimensions of professional identity (F = 612.364, p < 0.001; F = 149.454, p < 0.001; F = 376.460, p < 0.001; F = 1462.713, p < 0.001). Post-hoc tests (Tukey’s HSD) revealed that teacher education students in the high professional identity group scored significantly higher than those in the medium and low professional identity groups on all four dimensions, while the medium professional identity group also scored significantly higher than the low professional identity group (Table 3). These results indicate that the latent profile classification demonstrates heterogeneity and effectively distinguishes students with different levels of professional identity.


TABLE 3 Differences in the four dimensions of professional identity across latent category groups among teacher education students.


	
	1 Low professional identity group (99)
	2 Medium professional identity group (649)
	3 High professional identity group (311)
	
F

	
Post hoc


 

 	Professional aspirations and expectations 	M 	3.27 	4.30 	4.92 	612.364*** 	3 > 2 > 1


 	SD 	0.84 	0.41 	0.17


 	Professional will 	M 	2.46 	3.15 	3.66 	149.454*** 	3 > 2 > 1


 	SD 	0.72 	0.58 	0.71


 	Professional value 	M 	2.82 	3.79 	4.48 	376.46*** 	3 > 2 > 1


 	SD 	0.79 	0.50 	0.56


 	Professional efficacy 	M 	2.83 	3.91 	4.82 	1462.713*** 	3 > 2 > 1


 	SD 	0.64 	0.31 	0.25





***p < 0.001.
 



3.2 Demographic characteristics associated with the latent categories of professional identity among teacher education students

To examine the demographic characteristics associated with the latent categories of professional identity, a multinomial logistic regression analysis was performed (see Table 4). The results indicated no significant differences across categories with respect to place of origin or major (p > 0.05), whereas significant differences were observed for gender and voluntary choice of teacher education major.


TABLE 4 Logistic regression analysis of demographic variables on latent categories of professional identity.


	
	Low professional identity group
	Medium professional identity group



	OR
	CI (95%)
	
p

	OR
	CI (95%)
	
p


 

 	Gender 	Male 	1.06 	0.55–2.02 	0.867 	0.49 	0.33–0.73 	<0.001


 	Female 	1.00 	– 	– 	1.00 	– 	–


 	Place of origin 	Urban 	1.10 	0.68–1.79 	0.699 	0.89 	0.67–1.18 	0.409


 	Rural 	1.00 	– 	– 	1.00 	– 	–


 	Major 	Humanities 	0.80 	0.34–1.86 	0.602 	1.45 	0.86–2.46 	0.168


 	Science 	0.58 	0.25–1.36 	0.211 	0.95 	0.56–1.62 	0.862


 	Art/Sport 	1.00 	– 	– 	1.00 	– 	–


 	Voluntary choice of teacher education major 	Voluntary 	0.08 	0.05–0.14 	<0.001 	0.38 	0.25–0.58 	<0.001


 	Involuntary 	1.00 	– 	– 	1.00 	– 	–





OR, odds ratio; CI, confidence interval.
 

Compared to the high professional identity group, gender did not show significant differences in the low professional identity group but did show significant differences in the medium professional identity group. Males were about half as likely as females to be in the medium professional identity group (OR = 0.49, 95% CI [0.33, 0.73], p < 0.001), indicating that females are more likely to belong to the medium professional identity group. Further analysis revealed that the distribution of males in the low, medium, and high professional identity groups was 13.05, 44.20, and 42.75%, respectively. For females, the distribution was 8.80, 63.84, and 27.36%, respectively.

Compared to the high professional identity group, the voluntary choice of teacher education major showed significant differences in both the low and medium professional identity groups. Students who voluntarily chose a teacher education major were significantly less likely to belong to the low or medium professional identity groups compared to those who choose involuntarily (ORlow = 0.08, 95% CI [0.05, 0.14], p < 0.001; ORmedium = 0.38, 95% CI [0.25, 0.58], p < 0.001). This indicated that students who involuntarily chose a teacher education major were more likely to belong to the medium and low professional identity groups. Further analysis showed that the distribution of students who voluntarily chose a teacher education major in the low, medium, and high professional identity groups was 5.18, 60.96, and 33.86%, respectively. For students who chose involuntarily, the distribution was 24.45, 62.45, and 13.10%, respectively.



3.3 Influence of the latent categories of professional identity on learning engagement among teacher education students

Initially, an analysis of variance (ANOVA) was performed to compare learning engagement across the latent categories of professional identity. The results are presented in Table 5. The main effect of motivation was significant, F(2, 1,056) = 122.32, p < 0.001, with latent professional identity categories explaining 18.8% of the total variance in motivation (η2 = 0.188). The main effect of energy was significant, F(2, 1,056) = 102.15, p < 0.001, with latent professional identity categories explaining 16.2% of the total variance in energy (η2 = 0.162). The main effect of focus was significant, F(2, 1,056) = 102.25, p < 0.001, with latent professional identity categories explaining 16.2% of the total variance in focus (η2 = 0.162). The main effect of total learning engagement was significant, F(2, 1,056) = 120.50, p < 0.001, with latent professional identity categories explaining 18.6% of the total variance in total learning engagement (η2 = 0.186). These results indicated that latent professional identity categories exerted a stronger influence on overall learning engagement. Post hoc tests indicated that the high professional identity group had significantly higher learning engagement and scores in each dimension compared to the medium professional identity group, and the medium professional identity group was significantly higher than the low professional identity group.


TABLE 5 Comparison of learning engagement among different latent categories of professional identity.


	Latent category
	Motivation
 (M ± SD)
	Energy
 (M ± SD)
	Focus
 (M ± SD)
	Total learning engagement
 (M ± SD)

 

 	1 Low professional identity group (99) 	4.30 ± 1.13 	3.90 ± 1.07 	4.01 ± 1.16 	4.07 ± 1.08


 	2 Medium professional identity group (649) 	4.73 ± 0.75 	4.26 ± 0.82 	4.32 ± 0.80 	4.44 ± 0.74


 	3 High professional identity group (311) 	5.56 ± 1.01 	5.11 ± 1.17 	5.18 ± 1.16 	5.28 ± 1.06


 	F 	122.32*** 	102.15*** 	102.25*** 	120.50***


 	η
2
 	0.188 	0.162 	0.162 	0.186


 	Post hoc 	3 > 2 > 1 	3 > 2 > 1 	3 > 2 > 1 	3 > 2 > 1





***p < 0.001.
 

To further examine the influence of latent categories of professional identity on learning engagement among teacher education students, a linear regression analysis was conducted using the four dimensions of professional identity as independent variables and total learning engagement as the dependent variable, as shown in Table 6. For the low professional identity group, the overall regression model was not significant, F(4, 94) = 1.36, p > 0.05. For the medium professional identity group, the overall regression model was significant, F(4, 644) = 7.47, p < 0.001, explaining 4% of the total variance in learning engagement (R2 = 0.04). For the high professional identity group, the overall regression model was significant, F(4, 306) = 12.30, p < 0.001, explaining 14% of the total variance in learning engagement (R2 = 0.14). Additionally, the effects of the four dimensions of professional identity on learning engagement varied across different latent categories. In the low professional identity group, none of the four dimensions of professional identity significantly predicted learning engagement. However, in the medium and high professional identity groups, professional value significantly predicted learning engagement (ßmedium = 0.09, t = 2.19, p < 0.05; ßhigh = 0.28, t = 5.09, p < 0.001), and professional efficacy also significantly predicted learning engagement (ßmedium = 0.19, t = 4.93, p < 0.001; ßhigh = 0.22, t = 3.96, p < 0.001), while the predictive effects of professional will and professional aspirations and expectations were not significant.


TABLE 6 Linear regression analysis of the effects of different dimensions on learning engagement across latent categories of professional identity.


	
	Low professional identity group (99)
	Medium professional identity group (649)
	High professional identity group (311)



	
ß

	
t

	
p

	
ß

	
t

	
p

	
ß

	
t

	
p


 

 	Professional aspirations and expectations 	0.04 	0.26 	0.793 	0.03 	0.85 	0.394 	0.01 	0.17 	0.864


 	Professional will 	0.17 	1.62 	0.108 	0.01 	0.02 	0.983 	0.04 	0.78 	0.437


 	Professional value 	0.13 	0.99 	0.327 	0.09 	2.19 	0.029 	0.28 	5.09 	<0.001


 	Professional efficacy 	0.28 	1.69 	0.095 	0.19 	4.93 	<0.001 	0.22 	3.96 	<0.001


 	F 	1.36 	7.47*** 	12.30***


 	R
2
 	0.06 	0.04 	0.14





***p < 0.001.
 




4 Discussion


4.1 Latent categories of professional identity among teacher education students

This study, through LPA, found that teacher education students’ professional identity exhibited heterogeneous characteristics and had varying effects on learning engagement. Students in the medium and high professional identity groups showed higher levels of learning engagement, whereas those in the low professional identity group demonstrated relatively insufficient engagement. The low professional identity group also displayed the lowest scores across all four dimensions, with professional will being the weakest dimension and significantly lower than that of the medium and high groups. This suggests that insufficient motivational commitment may hinder sustained learning engagement and professional growth. Similarly, Cheng and Zhao (2023) provided empirical evidence that professional commitment exerts a significant positive effect on learning engagement. Their study demonstrated that pre-service teachers with higher levels of professional commitment, reflected in stronger career intention, greater interest in professional development, and higher personal time investment, displayed greater persistence and active participation in teaching-related learning activities. This result also complements the findings of Yang et al. (2025) and Ye et al. (2025). The former indicated that professional identity could indirectly promote learning engagement through occupational identity and emotional resilience, explaining why students in the medium and high professional identity groups were able to maintain higher engagement by relying on internal psychological resources. The latter found that learning engagement, in turn, enhanced professional identity by improving adaptability and self-concept, highlighting the key role of engagement in the process of identity construction. Together, these findings suggest a reciprocal and reinforcing relationship between professional identity and learning engagement, which not only explains the differences across professional identity groups but also underscores the importance of institutional support and individual engagement in teacher education students’ professional growth. It can be inferred that for those in the low professional identity group, relying solely on individual motivation may be insufficient to sustain long-term learning engagement and professional development. Therefore, future training practices should provide more support at the societal, institutional, and individual levels to help them build a stable professional identity and enhance their learning engagement.



4.2 Demographic influences on the latent categories of professional identity among teacher education students

This study found that gender and voluntary choice of teacher education major exerted category-specific effects.

Compared with the high professional identity group, gender differences were not significant in the low professional identity group. However, they were evident in the medium group, where male students were significantly less likely than female students to enter this category. This finding helped explain the inconsistency in previous research on gender differences, such as results showing that females had higher professional identity than males (Ding and Jiang, 2011) or that no gender differences were observed (Wang and Hu, 2013). From a variable-centered perspective, overall mean comparisons may obscure category-level differences, whereas person-centered latent class approaches reveal the heterogeneity masked by aggregation (Schmiege et al., 2018). In addition, the overrepresentation of females in teacher education programs has been repeatedly documented in international research and has been linked to differences in motivation and regulation patterns (Mašková et al., 2022). The present findings resonate with this broader pattern: male students face a risk of “identity absence” in the medium professional identity group, whereas female students may encounter a “plateau-like stagnation” when progressing to the high professional identity group. This does not suggest that educational interventions should be directly based on gender divisions; rather, it indicates that training strategies should be tailored to the differentiated needs of groups in their identity construction processes. Specifically, microteaching, peer assessment, and high-quality feedback can help female students accumulate experiences of competence under structured support, thereby facilitating the transition from recognizing professional values to affirming professional efficacy (Fernandez Deocampo, 2024). At the same time, male students should be provided with earlier and more frequent practical opportunities and a safe community of support to reduce entry barriers and foster positive experiences (Van Dusen and Otero, 2012). Therefore, TPD programs should integrate these interventions to form a support system that accommodates diverse needs and better addresses the heterogeneity of teacher education students’ professional identity.

It is also noteworthy that voluntary choice of teacher education major showed strong predictive effects in both low and medium professional identity groups, with effect sizes clearly exceeding those of gender. This indicates that voluntary choice is closely related to professional identity, aligning with Kula’s (2022) findings on teacher education students’ self-efficacy, attitudes and teaching motivation, as well as Mašková et al.’s (2022) findings on the influence of the quality of career choice motivation on identity development. Thus, motivation quality serves as an important foundation for identity construction and learning engagement. In addition, contextual and institutional factors, such as tuition-free versus self-funded tracks and practicum experience as program characteristics, may also influence individual motivation and the development of professional identity through different commitment mechanisms. This view is supported by la Velle (2025), who highlighted that teacher identity formation is shaped by the interaction of policy, curriculum, and practice, and by Zuo et al. (2017), who demonstrated that tuition-free teacher candidates in China often develop distinct perceptions of professional responsibility and commitment compared with their self-funded counterparts. Accordingly, admission and training should work in tandem: at the entry stage, by strengthening motivation clarification and professional fit assessment; and at the training stage, by establishing “early identification, early intervention” support pathways for students with non-voluntary or unclear motivation, to mitigate the sustained impact of initial motivational disadvantages on identity and engagement.



4.3 Influence of professional identity on learning engagement among teacher education students

This study found that, within the medium and high professional identity groups, professional value and professional efficacy were the key factors driving learning engagement. This difference reflects distinct psychological mechanisms: recognition of professional value encourages teacher education students to maintain stable learning motivation, while professional efficacy enhances their belief in their own abilities, thereby increasing their level of learning engagement (Wu et al., 2021). Therefore, teacher education programs should both enhance students’ recognition of the value of the teaching profession through social campaigns and curriculum design (Huang and Chai, 2021). They should also provide greater affirmation and support in teaching and practicum, helping students build teaching confidence and continuously strengthen professional competence through the integration of theory and practice, thereby fostering a virtuous cycle of increased learning engagement and professional growth (Zhang and Zhao, 2018).

In terms of training pathways, the design of teacher education programs should take into account both developmental stages and differentiation. For the medium and high professional identity groups, seminars, reflective practice, and action research can be employed to further strengthen their professional value and professional efficacy, which enables learning engagement to translate into deeper professional growth (Ye et al., 2025; Yang et al., 2025). For the low professional identity group, however, more structured support is required, such as mentorship programs, individualized guidance, and contextualized practicum, to help them gradually accumulate positive experiences and enhance both identity and learning engagement (Pi et al., 2024).

At the same time, institutional support is equally critical. Lo and To (2023b) noted that, in the post-pandemic context, the lack of ICT resources and institutional support in schools limited teachers’ motivation to participate in professional development. This finding highlights that teacher education programs should not only provide pre-service teachers with technology training and resource support but also foster a collaborative atmosphere through the construction of professional learning communities (Van Dusen and Otero, 2012), thereby enabling learning engagement to translate into the enhancement of professional identity construction and self-efficacy.

More broadly, shifts in the external environment—such as digital transformation and the reshaping of CPD during the COVID-19 pandemic—have become important drivers of change in teacher identity (Lo and To, 2023a). For teacher education students, both educational systems and learning contexts also play a significant role in shaping professional identity. Positive supports during training, including practicum opportunities, preparation for digital teaching, and the development of professional learning communities (Flores and Swennen, 2020; Lo, 2020; Lo and To, 2023b), can help students gradually build a stable and positive professional identity while also strengthening their learning engagement and future teaching participation. Taken together, these findings point to a dynamic interaction among professional identity, learning engagement, and TPD.

Existing research also corroborates this mechanism: Lo and To (2023b) revealed the moderating role of institutional and resource support in the relationship between professional identity and learning engagement. Ji (2023) emphasized that teachers’ participation in professional development depends not only on individual motivation but is also constrained by institutional contexts and school culture. Pi et al. (2024) further demonstrated that professional identity promotes teachers’ continuous growth through professional development mechanisms. Van Dusen and Otero (2012) illustrated how teacher-driven communities can achieve dual enhancement through role transitions and identity reconstruction. In light of the findings of this study, it can be inferred that when teacher education students’ professional value and professional efficacy are fully fostered and supported within institutional structures and the supportive atmosphere of professional learning communities, their learning engagement will be more stable and enduring.




5 Conclusion

Based on LPA, this study revealed the group heterogeneity of teacher education students’ professional identity, providing a new perspective for understanding its relationship with learning engagement and offering empirical evidence for designing differentiated educational interventions. Teacher education should adopt differentiated training pathways: strengthening the professional value and efficacy of the medium and high professional identity groups, while supporting the low professional identity group through mentoring programs, individualized guidance, and contextualized practicum to help them accumulate positive professional experiences. At the same time, it is essential to emphasize the role of institutional and environmental support in shaping and developing teachers’ professional identity. By ensuring resource provision, offering technology training, and building professional learning communities, teacher education programs can create positive developmental contexts in which teacher education students reconstruct and consolidate their professional identity through sustained support and interaction, thereby promoting a virtuous cycle between learning engagement and TPD.

This study still has certain limitations, which provide avenues for future improvement.

Firstly, the sample in this study was mainly drawn from a limited number of regions and institutions, and the demographic structure was somewhat unbalanced. The questionnaire did not include several key demographic variables such as age, grade level, practicum experience, and program characteristics (e.g., tuition-free or self-funded teacher education students), resulting in an incomplete description of the sample. This limitation may have reduced the external validity of the findings and restricted the analysis of developmental and institutional differences. Future research should broaden the sampling scope and incorporate additional demographic variables, particularly grade level and program characteristics, to provide a more comprehensive understanding of the latent structure of teacher professional identity and its influencing factors. Subsequent studies may, after conducting LPA, include grade level and program characteristics as covariates to predict class membership. In addition, multi-group LPA could be conducted based on these variables to examine whether the latent profile structures remain equivalent and developmentally stable across different academic stages and program characteristics.

Secondly, the measurement in this study mainly relied on self-reported questionnaires, which may be subject to social desirability bias and thus affect the objectivity of the evaluation results (Kwon and Lee, 2020). Future research should combine observations and interviews or introduce a social desirability scale to minimize the impact of such bias (Crowne and Marlowe, 1960; Patton, 2002).

Thirdly, the categories derived from LPA were unevenly distributed, which may have led to unstable parameter estimates for small categories, increased standard errors, and the dominance of large-category effects that masked those of smaller categories (Nylund-Gibson and Choi, 2018). In addition, the subsequent regression analysis classified individuals using maximum posterior probability without correcting for classification error, which may have further introduced bias (Bolck et al., 2004). Future research should consider adopting methods such as the three-step approach or sensitivity analysis to correct for classification errors and enhance the robustness of results (Asparouhov and Muthén, 2014; Vermunt, 2010).

Fourthly, as this study relied on cross-sectional data, it cannot address the stability or developmental progression of professional identity (Nylund-Gibson and Choi, 2018). Future research should adopt longitudinal methods, such as Latent Profile Transition Analysis (LPTA), to explore its developmental trajectories and long-term effects on learning engagement (Collins and Lanza, 2009).



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found in the article/Supplementary material.



Author contributions

YC: Data curation, Formal analysis, Investigation, Software, Writing – original draft, Writing – review & editing. XQ: Data curation, Formal analysis, Investigation, Software, Writing – review & editing. JZ: Funding acquisition, Writing – review & editing. MM: Funding acquisition, Writing – review & editing. XY: Funding acquisition, Supervision, Writing – review & editing, Writing – original draft. JB: Funding acquisition, Supervision, Writing – review & editing, Writing – original draft.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was funded by the Liaoning Revitalization Talents Program (XLYC2203110), the Fundamental Research Funds for the Liaoning Universities (LJ222510166002), the Liaoning Province Special Fund of Basic Scientific Research and Business Expenses of Undergraduate University(LJ202410166016), the Liaoning Province Higher Education Teaching Reform Fund Project (2021 7-11), the Liaoning Province Education Science “14th Five-Year Plan” Project (JG24CB013), and the Teaching Reform Cultivation Project in the College of Chemistry and Chemical Engineering, Shenyang Normal University (CCCE-2022-JG-01).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/feduc.2025.1596827/full#supplementary-material



References
	 AbdulRab, H. (2023). Teacher professional development in the 21st century. Afr. J. Educ. Pract. 9, 39–50. doi: 10.47604/ajep.2237
	 Asparouhov, T., and Muthén, B. (2014). Auxiliary variables in mixture modeling: three-step approaches using Mplus. Struct. Equ. Model. 21, 329–341. doi: 10.1080/10705511.2014.915181
	 Bauer, J. (2022). “A primer to latent profile and latent class analysis” in Methods for researching professional learning and development. eds. M. Goller, E. Kyndt, S. Paloniemi, and C. Damşa (Cham: Springer), 243–268. doi: 10.1007/978-3-031-08518-5_11
	 Beijaard, D. (1995). Teachers' prior experiences and actual perceptions of professional identity. Teach. Teach. 1, 281–294. doi: 10.1080/1354060950010209
	 Bolck, A., Croon, M., and Hagenaars, J. (2004). Estimating latent structure models with categorical variables: one-step versus three-step estimators. Polit. Anal. 12, 3–27. doi: 10.1093/pan/mph001
	 Cai, Z., Zhu, J., and Tian, S. (2022). Preservice teachers' teaching internship affects professional identity: self-efficacy and learning engagement as mediators. Front. Psychol. 13:1070763. doi: 10.3389/fpsyg.2022.1070763 
	 Canrinus, E. T., Helms-Lorenz, M., Beijaard, D., Buitink, J., and Hofman, A. (2011). Profiling teachers’ sense of professional identity. Educ. Stud. 37, 593–608. doi: 10.1080/03055698.2010.539857
	 Cazan, A., and Stan, M. M. (2019). Perfectionism, learning engagement and well-being in a university student sample. In Soare, E. & C. Langa (Eds.), Education Facing Contemporary World Issues: Proceedings of the 11th International Conference on Education and Educational Psychology (ICEEPSY 2019) (pp. 169–177). London: Future Academy. doi: 10.15405/epsbs.2019.08.03.20
	 Chen, L., Sun, W., Chen, J., and Yue, F. (2022). Explicit/implicit teachers' professional identity and learning engagement of state-financed and non-state-financed normal students majoring in PE: a comparative study. Int. J. New Dev. Educ. 4, 1–4. doi: 10.25236/IJNDE.2022.040501
	 Cheng, C., and Zhao, J. (2023). The impact of professional learning communities on pre-service teachers’ professional commitment. Front. Psychol. 14:1153016. doi: 10.3389/fpsyg.2023.1153016 
	 Collins, L. M., and Lanza, S. T. (2009). Latent class and latent transition analysis: with applications in the social, behavioral, and health sciences Hoboken, NJ: John Wiley & Sons.
	 Crowne, D. P., and Marlowe, D. (1960). A new scale of social desirability independent of psychopathology. J. Consult. Psychol. 24, 349–354. doi: 10.1037/h0047358 
	 Ding, D., and Jiang, S. (2011). An investigation on situations of teachers’ professional identity of tuition-free normal university students in Hunan Province. Teach. Educ. Res. 4, 63–67.
	 Fernandez Deocampo, M. (2024). Microteaching reflective practices to enhance the teaching efficacy of English language pre-service teachers. NIDA J. Lang. Commun. 29, 1–22. Retrived from: https://so04.tci-thaijo.org/index.php/NJLC/article/view/280612
	 Flores, M. A., and Swennen, A. (2020). The COVID-19 pandemic and its effects on teacher education. Eur. J. Teach. Educ. 43, 453–456. doi: 10.1080/02619768.2020.1824253
	 Fredricks, J. A., Filsecker, M., and Lawson, M. A. (2016). Student engagement, context, and adjustment: addressing definitional, measurement, and methodological issues. Learn. Instr. 43, 1–4. doi: 10.1016/j.learninstruc.2016.02.002
	 Gabriel, A. S., Daniels, M. A., Diefendorff, J. M., and Greguras, G. J. (2015). Emotional labor actors: a latent profile analysis of emotional labor strategies. J. Appl. Psychol. 100, 863–879. doi: 10.1037/a0037408 
	 Guo, J., Yang, L., and Shi, Q. (2017). Effects of perceptions of the learning environment and approaches to learning on Chinese undergraduates’ learning. Stud. Educ. Eval. 55, 125–134. doi: 10.1016/j.stueduc.2017.09.002
	 Huang, Y., and Chai, Y. (2021). The historical changes and current inheritance of secondary teacher education. Educ. Rev. 4, 116–122.
	 Ji, Y. (2023). “Factors affecting teachers’ engagement in continuing professional development” in European proceedings of international conference on education and Educational Psychology, vol. 4 (European Publisher), 1–19). 14th International Conference on Education and Educational Psychology.
	 Kasemsap, K. (2017). Encouraging continuing professional development and teacher professional development in global education. Adv. High. Educ. Prof. Dev., 168–202. doi: 10.4018/978-1-5225-0528-0.ch008
	 Ketchen, D. J., and Shook, C. L. (1996). The application of cluster analysis in strategic management research: an analysis and critique. Strateg. Manag. J. 17, 441–458.
	 Kim, H. (2017). The impact of learning engagement variables on university students’ perceived core competencies: case study of S University in Gwangju. J. Learn. Center Curricul. Instruct. 17, 887–906. doi: 10.22251/jlcci.2017.17.24.887
	 Kuh, G. D., Cruce, T. M., Shoup, R., Kinzie, J., and Gonyea, R. M. (2008). Unmasking the effects of learning engagement on first-year college grades and persistence. J. High. Educ. 79, 540–563. doi: 10.1080/00221546.2008.11772116
	 Kula, S. S. (2022). The predictive relationship between pre-service teachers’ self-efficacy belief, attitudes towards teaching profession and teaching motivation. Int. J. Contemp. Educ. Res. 9, 705–718. doi: 10.33200/ijcer.1068573
	 Kwon, H., and Lee, H. (2020). The effect of social desirability bias on the measurement of self-reported response. Stud. Korean Youth 31, 251–282. doi: 10.14816/sky.2020.31.4.251
	 la Velle, L. (2025). Development of teacher identity: the impact of policy, curriculum and practice. J. Educ. Teach., 1–5. doi: 10.1080/02607476.2025.2547337
	 Lee, J., Kim, Y., and Lim, K. (2019). Relationships among grit, collaboration preference, engagement, and problem-solving ability in university flipped learning. J. Learn. Center. Curricul. Instruct. 19, 1047–1071. doi: 10.22251/jlcci.2019.19.17.1047
	 Lei, T., and Zhang, Y. (2023). The relationship between professional identity and professional maturity of rural-oriented normal students: the mediating effect of learning engagement. J. Shijiazhuang Univ. 25, 114–119+155. doi: 10.13573/j.cnki.sjzxyxb.2023.06.023
	 Li, X., and Huang, R. (2010). A revised report on the college students' learning input scale (UWES-S). Psychol. Res. 1, 84–88.
	 Lim, C. P., Juliana, and Liang, M. (2020). An activity theory approach toward teacher professional development at scale (TPD@scale): a case study of a teacher learning center in Indonesia. Asia Pac. Educ. Rev. 21, 525–538. doi: 10.1007/s12564-020-09654-w
	 Lo, N. P. K. (2020). Revolutionising language teaching and learning via digital media innovations. In W. W. Ma, Tong, K.-w., & W. B. A. Tso (Eds.), Learning environment and design. Educational communications and technology yearbook (245–261). Singapore: Springer.
	 Lo, N. P. K., and To, B. K. H. (2023a). The transformation of identity of secondary school teachers: professional development and English language education strategies in Hong Kong during the COVID-19 pandemic. Cogent Educ. 10:2163790. doi: 10.1080/2331186X.2022.2163790
	 Lo, N. P. K., and To, B. K. H. (2023b). To learn or not to learn: perceptions towards continuing professional development (CPD) and self-identity among English language teachers during the COVID-19 pandemic. SN Comput. Sci. 4:317. doi: 10.1007/s42979-023-01779-0 
	 MacCallum, R. C., Zhang, S., Preacher, K. J., and Rucker, D. D. (2002). On the practice of dichotomization of quantitative variables. Psychol. Methods 7, 19–40. doi: 10.1037/1082-989X.7.1.19 
	 Mäkikangas, A., and Kinnunen, U. (2016). The person-oriented approach to burnout: a systematic review. Burn. Res. 3, 11–23. doi: 10.1016/j.burn.2015.12.002
	 Mašková, I., Mägdefrau, J., and Nohavová, A. (2022). Work-related coping behaviour and experience patterns, career choice motivation, and motivational regulation of first-year teacher education students: evidence from Germany and the Czech Republic. Teach. Teach. Educ. 109:103560. doi: 10.1016/j.tate.2021.103560
	 Morin, A. J. S., Meyer, J. P., Creusier, J., and Biétry, F. (2016). Multiple-group analysis of similarity in latent profile solutions. Organ. Res. Methods 19, 231–254. doi: 10.1177/1094428115621148
	 Nylund, K. L., Asparouhov, T., and Muthén, B. O. (2007). Deciding on the number of classes in latent class analysis and growth mixture modeling: a Monte Carlo simulation study. Struct. Equ. Modeling 14, 535–569. doi: 10.1080/10705510701575396
	 Nylund-Gibson, K., and Choi, A. Y. (2018). Ten frequently asked questions about latent class analysis. Transl. Issues Psychol. Sci. 4, 440–461. doi: 10.1037/tps0000176
	 Patton, M. Q. (2002). Qualitative research and evaluation methods. 3rd Edn. Thousand Oaks, CA: Sage Publications.
	 Pi, Y., Ma, M., Hu, A., and Wang, T. (2024). The relationship between professional identity and professional development among special education teachers: a moderated mediation model. BMC Psychol. 12:570. doi: 10.1186/s40359-024-02075-z 
	 Schaufeli, W. B., Salanova, M., González-romá, V., and Bakker, A. B. (2002). The measurement of engagement and burnout: a two sample confirmatory factor analytic approach. J. Happiness Stud. 3, 71–92. doi: 10.1023/A:1015630930326
	 Schmiege, S. J., Masyn, K. E., and Bryan, A. D. (2018). Confirmatory latent class analysis: illustrations of empirically driven and theoretically driven model constraints. Organ. Res. Methods 21, 983–1001. doi: 10.1177/1094428117747689
	 Tang, Y., and He, W. (2022). Emotion regulation and psychological capital of Chinese university students during the Covid-19 pandemic: the serial mediation effect of learning satisfaction and learning engagement. Int. J. Environ. Res. Public Health 19:13661. doi: 10.3390/ijerph192013661 
	 UNESCO (2017). Global education monitoring report 2017/8: Accountability in education—Meeting our commitments. Paris: UNESCO Publishing.
	 Van Dusen, B., and Otero, V. (2012). Changing roles and identities in a teacher-driven professional development community. In N. S. Rebello, P. V. Engelhardt, and C. Singh (Eds.), AIP Conference Proceedings: 2011 Physics Education Research Conference (375–378). AIP.
	 Vermunt, J. K. (2010). Latent class modeling with covariates: two improved three-step approaches. Polit. Anal. 18, 450–469. doi: 10.1093/pan/mpq025
	 Wang, X. Q., Zeng, L. H., Zhang, D. J., and Li, S. (2010). Preliminary development of the Teacher Professional Identity Scale for teacher education students. Journal of Southwest University (Social Sciences Edition) 36, 152–157. doi: 10.13718/j.cnki.xdsk.2010.05.020
	 Wang, S. (2011). The impact on student learning of student engagement in research universities: based on “NSSE-China” 2009 data analysis. Tsinghua J. Educ. 4, 24–32. doi: 10.14138/j.1001-4519.2011.04.006
	 Wang, Y. (2021). Relationship between professional identity and practical teaching ability of normal students in primary education in the context of professional certification: the mediating effect of learning engagement. J. Guizhou Normal Univ. 12, 58–64. doi: 10.13391/j.cnki.issn.1674-7798.2021.12.010
	 Wang, M., and Bi, X. (2018). Latent variable modeling using Mplus. Chongqing: Chongqing University Press.
	 Wang, Y., and Dong, J. (2022). The relationship between students’ occupational identity and learning engagement in publicly funded women’s normal universities: the mediating role of achievement motivation. J. Shandong Womens Univ. 6, 80–89.
	 Wang, M., and Hanges, P. J. (2011). Latent class procedures: applications to organizational research. Organ. Res. Methods 14, 24–31. doi: 10.1177/1094428110383988
	 Wang, H., and Hu, W. (2013). Investigation and analysis of TPACK and teacher professional identity among teacher education students. Res. Educ. Communicat. 12, 37–43. doi: 10.13811/j.cnki.eer.2013.12.012
	 Wei, M., Mallinckrodt, B., Arterberry, B. J., Liu, S., and Wang, K. T. (2021). Latent profile analysis of interpersonal problems: attachment, basic psychological need frustration, and psychological outcomes. J. Couns. Psychol. 68, 467–488. doi: 10.1037/cou0000551 
	 Wu, X., Zhang, H., Yao, Q., and Ge, M. (2021). Preliminary validation of the multidimensional structure of teacher professional identity among teacher education students: a perspective based on modern validity theory. Teach. Educ. Res. 4, 60–67. doi: 10.13445/j.cnki.t.e.r.2021.04.010
	 Xie, J., and Yin, Y. (2022). The relationship between professional identity and learning engagement of preschool education major students: the mediating role of learning motivation and the moderating role of cultivation level. J. Presch. Educ. Res. 6, 78–81. doi: 10.13861/j.cnki.sece.2022.06.006
	 Yang, L., Wang, Y., Niu, Z., Ren, M., and Wang, L. (2025). Professional identity and learning engagement: chain mediating effect among Chinese preservice teachers. Soc. Behav. Pers. 53, 1–9. doi: 10.2224/sbp.13821
	 Ye, X., Cheng, T., and Yang, W. (2025). Learning engagement and professional identity among pre-service teachers: the sequential mediating role of adaptability and self-concept. Behav. Sci. 15:881. doi: 10.3390/bs15070881 
	 Zepke, N. (2014). Student engagement research in higher education: questioning an academic orthodoxy. Teach. High. Educ. 19, 697–708. doi: 10.1080/13562517.2014.901956
	 Zhang, L., Yang, L., and Wang, X. (2021). The relationship between professional identity and learning engagement of pre-service kindergarten teachers from the perspective of individual center: based on professional value and professional efficacy dual core factor model. J. Early Child. Educ. 12, 38–42.
	 Zhang, X., and Zhao, H. (2018). The role of internship teacher support in teacher professional efficacy, professional identity, and professional commitment among teacher education students. Teach. Educ. Res. 3, 46–52. doi: 10.13445/j.cnki.t.e.r.2018.03.008
	 Zuo, Y., Zhao, Y., Peng, C., and Chen, Y. (2017). A study of teacher stereotypes: how do tuition-free teacher candidates and general undergraduates think about middle school and university teachers in China? Front. Psychol. 8:576. doi: 10.3389/fpsyg.2017.00576 


Copyright
 © 2025 Chen, Qi, Zhang, Ma, Yang and Baek. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		The influence of professional identity on learning engagement among teacher education students: a latent profile analysis



		1 Introduction



		2 Methods



		2.1 Participants



		2.2 Procedure



		2.3 Measures



		2.3.1 Teacher professional identity scale



		2.3.2 Learning engagement scale









		2.4 Data analysis









		3 Results



		3.1 LPA of teacher education students’ professional identity



		3.2 Demographic characteristics associated with the latent categories of professional identity among teacher education students



		3.3 Influence of the latent categories of professional identity on learning engagement among teacher education students









		4 Discussion



		4.1 Latent categories of professional identity among teacher education students



		4.2 Demographic influences on the latent categories of professional identity among teacher education students



		4.3 Influence of professional identity on learning engagement among teacher education students









		5 Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/feduc-10-1596827-g001.jpg
5.00

400

300

200

100

000

Professional asprations and
expectations

Professional will

Professional value:

Profesionl effcacy

—4—Class 1 (9.4%)
—e—Class 2 (61.6%)
——Class 3 (29.1%)





OPS/images/cover.jpg
& frontiers | Frontiers in Education

The influence of professional
identity on learning engagement
among teacher education
students: a latent prolfi e analysis












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Education






