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Abstract: This study examines the relationship between professional competence and professional identity
among computer science teachers at Y University in Shandong Province, China. It also compazes these two
variables across gender, educational background, teaching experience, and professional titlein order to clarify
the actual development needs of the teaching team. Using anvexploratory quantitative -design, the study
surveyed 100 computer science teachers selected from512 teachers at Y University/through convenience
sampling. The questionnaire adapted existing professional competence and proféssional’identity scales and
included 40 items measured on a five-point Likert seale. Descriptive statisticsyindependent-sample t tests,
one-way ANOVA, LSD post-hoc tests, and Rearson correlation analysisswere used. The results show that
teachers generally reported relativelyshigh professional competence, and) professional identity. After
correcting the t-test results, ne signifieant\gender differences were found, while educational background,
teaching experience, and professional fitle showed significant\differences. Professional competence was
positively correlated with professienal identity, indicating that“eompetence development and identity
formation should be considered jointly in teacher development.

Keywords: Professional Gompetence, Professional Identity, Y university ingSShandongProvince.

1. Introduction objectives for building a stable and high-quality
Globally, the professional competence and teaching workforcé. Competence provides the
professional identity of computér’science teachers practical basis=for curriculum design, classroom
have received increasing attention/becatise they mafiagement, and technical innovation, whereas
jointly influence instructional’ quality, teacher identity, supports persistence, reflective practice,
commitment, and student/A€arning. International and willingness to participate in disciplinary
studies on teacher identity emphasize that development.
teachers’ agency, emotions; and professional In China, with the rapid development and
communities shape how ‘they respond to reform widespread penetration of information technology
(Bulut, 2022),while'tesearch on teacher efficacy in recent years, computer science has become a
shows that cempetence beliefs are closely related core driving force for social transformation and
to motivation and classroom practice (Gibing, industrial upgrading, and the importance of
2022). computer education has become increasingly
In computer science education, this prominent. Liu (2023) pointed out that the
relationship is especially important because professional competence and professional identity
teachers must update technical knowledge of computer science teachers are two key variables
continuously while maintaining confidence in the determining education quality: professional
educational value of the subject. Instead of solely competence serves as the foundation for teachers
emphasizing teacher competency development, to conduct high-quality instruction (e.g.,
recent research increasingly views professional professional knowledge, teaching skills), while
competence and professional identity as parallel professional identity is the internal driving force
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for teachers to engage long-term in education and
proactively improve themselves (e.g., sense of
professional belonging, value recognition).
Therefore, domestic research on the "professional
competence - professional identity" of computer
science teachers is gradually deepening, aiming to
achieve synergistic enhancement of both through
systematic strategies and promote the high-quality
development of computer science education.

Tu (2023) observes that computer science
education in China has undergone a
developmental journey "from scratch to presence,
and from weakness to strength," having now fully
integrated into educational systems at all levels
and become a core component in cultivating
students' information literacy and innovative
capabilities. However, with the expansion of
educational scale and rapid _technological
iterations, the computer science, t¢aching
workforce faces new challenges: on/one hand, the
professional competence of some teachers (such as
their grasp of cutting-edge téchnolegies and
interdisciplinary teaching capabilities) fails to
align with educational demandsson the other hand,
issues such as professional pressure and
insufficient value (perception have led (to a
weakening of proféssionabidentity amofig/somé
teachers.

These two factors jointly consStrainsthe
quality development of the tedching ‘workforce.
Zou (2023) points out that the rapid iteration of
computer science techielogies (e.g.,
developments in artificial, intelligence and big
data) requires teachers to centinuously update
their knowledge structures,and teaching methods
to meet new educational needs. This process
entails not ©nly @he renewal of professional
competence\but also a simultaneous deepening of
teachers“valug perception of the computer science
education profession and the strengthening of their
professional identity. Only in this way can
teachers proactively address challenges with a
positive mindset, rather than adapting passively.

In promoting the development of
computer education, Y University in Shandong
Province, China, places particular emphasis on the
synergistic ~ enhancement of  professional
competence and professional identity among
computer science teachers, establishing a dual-
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development ecosystem of "competence-identity"
through systematic initiatives. On one hand, the
university has increased resource investment to
upgrade teaching facilities and platforms (e.g.,
constructing high-performance computer labs and
enriching online educational resource). This not
only provides teachers with advanced teaching
tools and research support (facilitating the
enhancement of professional competence) but also
helps teachers gain a sense of professional
achievement in practice by improving theteaching
environment and reducing administratiye burdens,

ther€by strengthening their professional identity.

In Y University, the problem, is not merely
theoretical. The university,has 512 computer
science teachers and “haswevecently upgraded
laberatories, online “teaching platforms, and
industry-oriented| @ousse resources; however,
preliminary _ teaching” records and informal
interviews -before “the survey suggested uneven
participation ‘in technology training, different
levels of ability to integrate artificial intelligence
and big-data cases into teaching, and varying
peteeptions of the social yaluelof computer science
education. These local ‘observations indicate that
competence development and identity formation
may not proguéss) atithe same pace across the
teaching team. At|/the same time, teachers with
different educatipn levels, years of teaching
experience,, and” professional titles face different
development conditions. Young teachers and
lower-title teachers are often more dependent on
mentoring and institutional support, whereas
senior teachers usually have more project
resources and classroom experience. These
differences provide the practical basis for
examining whether background variables are
associated with professional competence and
professional identity at Y University.

Research Objectives

This study analyzed the current situation of
professional competence and professional
identity among computer science teachers at Y
University in Shandong, and further explored the
differences in these two variables under different
background variables. Specific research
objectives are as follows:
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(I) To examine the current status of
professional competence and professional
identity levels among computer science
teachers at Y University in Shandong;

(2) To investigate the differences in
professional competence and professional
identity levels among these teachers;

(3) To analyze the relationship between
professional competence and professional identity
among computer science teachers at Y University
in Shandong.

2. Literature Review
Professional Competence

Professional competence refers to the
integrated ability through which teachers use
professional knowledge, pedagogical (skills;
technical resources, and reflective, judgment “to
achieve teaching and development ygoals{ In ‘the
professional ability structure of computenscience
teachers, academic guidance ¢gompetenceaemains
central, because teachers must identify) students’
learning difficulties and guide them’in applying
computational concepts te'zeal pfoblems. From the
perspective of Social Cegnitive Theory, teachers
perceived capability-influgnces their professional
actions and their \responses to insfitdtional
environments|(Dug 2003). Tschannen-Moran and
Ravitz, J. (2017) also argued\ that, teachers’
efficacy beliefs are linked (/with “¢lassroom
behavior and persistence. Theréfere, this study
views professional competence, as a multi-
dimensional construct consisting of academic
guidance competenee, professional growth
competence, work innovation competence, and
technical  applicatiorr and  development
competence.
Professional Identity

Professional identity refers to teachers’
understanding of who they are as professionals,
why their work is valuable, and how they position
themselves in relation to students, colleagues,
institutions, and society. Beijaard, Meijer, and Ma
(2020) noted that teacher professional identity is
dynamic and constructed through professional
experiences, while Zhao (2022) emphasized the
role of agency, emotions, and resilience in
sustaining identity during educational change. For
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computer science teachers, professional identity is
reflected in professional values, role identity,
professional belongingness, and professional
behavioral tendency.

Self-Determination Theory further suggests that
competence, autonomy, and relatedness are
important psychological conditions for internal
motivation (Pei, 2022). In the context of Y
University, these conditions may be reflected in
teachers” access to technical resources,
opportunities for curriculum innovation, and
participation in disciplinary communities.}<I'hus,
institutional support and personal competence may
jointly influence teachers’ proféssional identity.
Berweern—" Professional
Competence and Professional Identity

The Correlation

A review of relevant.literature indicates that
the relationship between ‘professional competence
and professionalidéntity can be understood as an
interactive) proeess-rather than a one-way effect.
When computer science teachers develop stronger
academic _‘guidance, professional growth, work
innovation, and technical application abilities,
they are more likely to expefience professional
achievement and recognize the” value of their
work. Conversely, “stronger identity may
encourage teachers\to |participate in training,
update technical 'knowledge, and engage in
innovative teaching/practice.

Accordingly, this study uses the following
coneeptual framework. Demographic background
variables are used to compare differences in the
two ) main constructs, while professional
competence and professional identity are
examined as mutually related variables. This
framework also guides the interpretation of results
and the formulation of practical recommendations
for teacher development at Y University.

Background variables: gender, educational
background, teaching experience, professional
title — Professional competence: academic
guidance, professional growth, work innovation,
technical application and development <«
Professional identity: professional values, role
identity, professional belongingness, professional
behavioral tendency.
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teaching experience, and professional title. The
second part measured professional competence

Independent variables: Dependent variables: . .
Professional Competence Professional Identity Level with 20 items adapted from Ku’s (2015)
Level . i . .
. Academis Guidance iﬁieleeﬁftlyvalues professional competence framework and revised
Competence *  Professional Belongingness with reference to teacher efficacy research
*  Professional Growth : :
Competence «—> ° gr"fgsswnal Behavioral (Tschannen-Moran & Woolfolk Hoy, 2001). It
. endency . .
Work Innovation H3 covered academic guidance competence,
Competence . . .
« Technical professional growth competence, work innovation
Application and competence, and technical application and
Development

T HI T H2

Demographic background variables:
Gender
Educational Background
Years of Teaching Experience
Professional Title

Figure 1.1 Research Conceptual Frameworl

3. Materials and Methods

The respondents of this study were eollege
computer science teachers at Y_Uniyetsity in
Shandong Province, China. Y.University is a full-
time institution of higher({learning organized by
the People’s Government,of Shandong Province
and supervised bythe Department of Education,
of Shandong Prowvince, The university was
established An/1975.and had 512 computer
science teachers at the time of thé\suryey.
Because this conference paper was designed as an
exploratory single-institution study‘and.access to
all teachers was limited by teaching schedules, a
target sample of 100 was Set\for\preliminary
correlation and group-difference analysis. The
sample size also met the minimum requirement
for detecting modetrate correlations in an
exploratory desSign, although it was not sufficient
for strong population generalization. Krejcie and
Morgan’s (1970) table indicates that a larger
sample would be required for population-level
estimates; therefore, the findings of this study are
interpreted cautiously. In total, 100
questionnaires were distributed and 100 valid
questionnaires were retained, with an effective
rate of 100%.

The questionnaire contained three parts. The
first part collected demographic information,
including gender, educational background,
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development competence. Typical items asked
whether  teachers could guide students’
programming practice, update rofessional
knowledge, design innovative teaching tasks, and
apply new digital tools in teaching. The third part
measured professional idetitity~with 20 items
developed from the teacher professional identity
framework of Beijaard etyal. (2004), covering
professional valuy€s, “tole identity, professional
belongingness, \and./ professional behavioral
tendency. {I'ypicalitems asked whether teachers
recognized the social value of computer science
education, identified with the teacher role, felt
belonging to the teaching community, and were
willing to participate in discipliftary development.

The questionnaire adopted-afive-point Likert
scoring method. Tofimprove content validity, two
educational administration scholars and one
computer science education teacher reviewed the
items from three aspects: relevance to computer
science, ‘teaching, clarity of wording, and
congisteniey ‘with the intended dimension. Items
that were too general or unrelated to the university
teaching context were revised before formal
distfibution. The reliability test showed that
Cronbach’s a coefficients of the professional
competence scale and the professional identity
scale were both above 0.85, and the a coefficients
of each dimension were above 0.80, indicating
acceptable internal consistency. Because the
scales were adapted to the computer science
context, further confirmatory factor analysis,
convergent validity testing, and discriminant
validity testing are recommended in future
research.

4. Results and Discussion
According to the data filled in the
questionnaire, among the teachers who answered
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the questionnaire, 51 were male (51%) and 49
were female (49%). In terms of education
background, 15 subjects were associate's degree,
accounting for 15%; 23 people were bachelor's
degree, accounting for 23%; 46 people were
master’s degree, accounting for 46%; 16 people
were doctoral degree, accounting for 16%. In
terms of the years of teaching experience of the
subjects, 26 were 1-5 years, accounting for 26%;
23 people were 6-10 years, accounting for 23%;
47 people were 11-15 years, accounting for 47%;
4 people were above 16 years, accounting for 4%.
In terms of the professional title of the subjects, 20
people were assistant lecturers, accounting for
20%; 21 people were lecturers, accounting for
21%; 45 people were associate professors;
accounting for 45%; 14 people were profe€ssors;
accounting for 14%. The basic personal
information of teachers who participated” in“the
questionnaire survey is shown in (the following
table:

Table. 1: Basic personal “information of

teachers

Background classification N %

variable
Male 51 51
Gender Female 49 | @
Associate degree 15 L5
Education Bachelor degree 23 23
background Master degree 46 46
Doctor degree 16 16
5 years or less 26 26
Teaching 6 to 10 years 23 23
experience 11 to 15 years 47 47
16 years Or more 4 4
Assistant lectures 20 20
Professional title Lectuzer 21 21
Associate professor 45 45
Professor 14 14

(1) Incomparing professional competence
and professional identity among computer science
teachers of different genders, corrected
independent-sample t tests showed no significant
difference in professional competence ( t =
0.3896 , p =0.698, Cohen’s d = 0.08 ) or
professional identity (t = 0.2998, p = 0.765,
Cohen’s d = 0.06). Therefore, gender was not
interpreted as a source of difference in this sample,
and the following discussion avoids causal or
stereotyped explanations.
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(2) In comparing teachers with different
educational backgrounds, the LSD multiple
comparison showed significant educational-
background  differences in  professional
competence (F = 8.995, p < 0.001, n? ~ 0.219)
and professional identity (F = 7.985, p < 0.001,
n? =~ 0.200). In general, teachers with doctoral
and master’s degrees reported higher mean scores
than those with lower degrees, suggesting that
advanced study and research training may support
both competence and identity developmént.

(8) In comparing teachers with, different
teaching experience, the p _values, of total
professional competence and professional identity
were 0.001, which are lessftham(.05. Mean scores
generally increased with teaching years, indicating
that“accumulated classsoom’ practice, curriculum
experience, and participation in disciplinary work
may strengthen teachetrs’ competence and identity.
However,because the group with 16 years or more
of experignce“contained only four teachers, this
result should be interpreted cautiously.

(4) In comparing teachers with different
professional titles, thes, p. values of total
professional competence and professional identity
were less than 0.05. Prof€ssors and associate
professors reported “higher mean scores than
lecturers and assistant lecturers. This pattern may
be related'to differences in research resources,
teaching,experience, mentoring opportunities, and
institutional recognition rather than to professional
title\alone.

(5) Pearson correlation analysis showed
that professional competence was positively
correlated with professional identity (r = 0.433,
p <0.001 ). The dimensions of professional
competence were also positively related to
dimensions of professional identity: academic
guidance competence showed low-to-moderate
correlations ( r = 0.318 —0.466), professional
growth competence showed moderate correlations
(r = 0.480-0.501), work innovation competence
showed moderate correlations (r = 0.411-0.510),
and technical application and development
competence showed low-to-moderate correlations
(r = 0.411-0.463). The previously listed value of
1.00 was a diagonal self-correlation and was not
used in interpretation.

Naton. p77 STAMFORD

A UNIVERSITY

Page. 1126



7 1[\\\\\

Naton. p77 STAMFORD
A

University
uRINaamuBY

Table 2. Pearson correlation summary

Correlation
Variable pair result Significance | Interpretation

Py ional - professional r=0.433 p<0.001 Positive moderate
identity relationship

Academic guidance - identity dimensions | r=0.318-0.466 | p <0.05 Low to moderate positive

Professional growth - identity dimensions | r = 0.480-0.501 | p <0.05 Moderate positive

Work innovation - identity dimensions r=0.411-0.510 | p<0.05 Moderate positive

Technical application - identity r=0.411-0.463 | p<0.05 Low to moderate positive
dimensions

The correlation results provide theoretical
support for treating competence and identity as
connected dimensions of teacher development.
From the perspective of Social Cognitive Theory,
teachers who believe that they can solve teaching
problems and master new technologies are more
likely to take active professional actions. From the
perspective  of  Self-Determination  Theory,
competence experience, institutional auténomys
and professional relatedness cdn_ strengthen
intrinsic motivation. Therefore, /the, pesitive
correlation found in this study suggests‘that Y
University should not separatelskilhtraining from
identity  cultivation.  Technical\_ ‘workshops,
projects, teaching
communities, and industfy“univetsity cooperation

curriculum-reform

can function as . both competence-building
activities and identity-building experiences.

The corrected Sgender results are “also
important (for\ interpretation. The _ ‘original
statistical repofboverstated genderdifferenees, but
the recalculated p values indicate, that such
differences were not significant™in, this sample.
Thus, the study should{ {avoid explaining
competence or idenfitys, ‘through gender
stereotypes. More mé€aningful explanations may
include access to) resources, previous training
opportunities, » teaching experience, research
participationy”and, institutional recognition. This
neutral ~interpretation is more consistent with
international4tacher-development research, which
emphasizes professional learning conditions rather
than fixed personal categories. It also provides a
fairer basis for policy recommendations at Y
University.

5. Conclusion

The corrected analysis shows no significant
gender difference in professional competence
among computer science teachers at Y
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University. Therefore, gender should not be used
to explain teachers’ professional ability in this
sample. Teacher development policies should
instead provide equal access to technical training,
mentoring, and curriculum innovation
opportunities for all teachers.

There are significant differences in
professional competence among computer science
teachers based on educational background.
Teachers with higher degrees generally reported
stronger competence, which may be connected
with more systematic research training, exposure
to academic resources, and experiénee in“solving
gomplex-technical problems. Y(Wniversity should
therefore provide differentiated™ professional
development opportunities, for teachers with
different educational backgrounds.

There are( significant differences in
professional competenee among computer science
teachers basedvon‘teaching experience. Teachers
with lgngen, teaching experience tend to
accumulate) classroom  strategies, curriculum
designiexperience, and understanding of students’
learning difficulties. At the /Same time, novice
teachers may bring updated teehnical knowledge
and should be supported threugh mentoring and
collaborative lesson‘design.

There are | significant differences in
professional competence among computer science
teachers “based~on professional title. Higher
professionaltitles are often accompanied by richer
teaching experience, more research opportunities,
and )stronger institutional recognition. The
university should use title promotion not only as
an evaluation mechanism but also as a pathway for
sustained teacher development. The corrected
analysis also shows no significant gender
difference in professional identity. This finding
suggests that professional identity should be
cultivated through supportive institutional climate,
disciplinary
construction, and recognition of teaching value
rather than through gender-based assumptions.

There are significant differences in

meaningful  participation  in

professional identity among teachers with
different educational backgrounds. Teachers with
higher degrees may have clearer professional
goals and stronger research confidence, while
teachers with lower degrees may need more
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opportunities for academic communication,
project participation, and continuing education.
These differences can be explained partly by the
interaction between competence development and
identity formation.

There are significant differences in
professional identity among teachers with
different years of teaching experience.
Experienced teachers often have more
opportunities to participate in curriculum
construction, team discussions, and student
development, which may strengthen professional
belongingness. However, because the longest-
experience group was small, future research
should verify this pattern with a larger sample.

There are significant differences @n
professional identity among teachers/\with
different professional titles. Assistant lecturers and
lecturers may require more mentorihg, résource
support, and recognition, while “associate
professors and professors can/play a‘leading role
in disciplinary development and peer'support. This
finding indicates that identity/develgpment should
be embedded in the whole“carcercycle.

The core finding, of (this study is that
professional competence and professional identity
are positively correlated among computefscience
teachers at Y- Wnivyefsity. This result is consistent
with Social _Cognitive Theory and Self-
Determination Theory: when teachers experience
stronger competence, autonomyy, Institutional
support, and professional belofiging, they are more
likely to strengthen their professional identity; in
turn, stronger identity.can motivate continuous
learning and teachiag ‘“innovation. Therefore,
competence training ‘and identity cultivation
should be dé€sign€d’ as an integrated teacher-
development strategy.

5. Recommendations and Limitations

Based on the findings, Y University should
establish a staged professional development
system for computer science teachers. First, the
university should provide regular training in
artificial intelligence, big data, software
development, cybersecurity, and interdisciplinary
teaching to strengthen technical application and
work innovation competence. Second, mentoring
teams should be organized across professional
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titles and teaching-experience groups so that
novice teachers can learn from experienced
teachers in lesson design, classroom
management, research writing, and student
guidance. Third, the university should create
more opportunities for teachers to participate in
curriculum reform, industry-university
cooperation, teaching competitions, and academic
communities, thereby enhancing professional
values, role identity, and professional
belongingness. Fourth, because gender
differences were not significant after correction,
development resources should be distributed
acCording’to teachers’ actual needs rather than
gender assumptions. Finally;teachers with lower
degrees or lower professional titles should
receive targeted suppost, including research-
method training, projeet application guidance,
and peer observation.opportunities.

Future ‘research should expand the sample
size and uSesstratified random sampling across
differént Universities and regions to improve
representativeness. Longitudinal studies and
interviews should also be used™to examine how
professional competence and prefessional identity
influence each othef Over time. Researchers may
compare publicsand‘private universities, different
regions of China, and different types of computer
science programs/to determine whether the
relationship'identified in this study is stable across
contexts. This study is limited by its convenience
sample, of 100 teachers, its single-institution
setting, and its reliance on self-report
questionnaires. The small number of teachers in
the group with 16 years or more of teaching
experience also limits the interpretation of
teaching-experience differences. Future studies
should provide stronger validity evidence, conduct
confirmatory factor analysis, report complete
effect sizes, examine common-method bias, and
combine questionnaire data with classroom
observation or interview evidence.
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