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 Gender-neutral assessment and evaluation procedures may 

contribute to gender disparities in vocational and technical 

education (VTE). Previous research has largely examined these 

issues separately, limiting understanding of their interrelationships. 

This study systematically reviewed the manifestations and sources 

of gender bias in VTE assessment and evaluation. Following PRISMA 

2020 guidelines, literature published between 2023 and 2025 was 

retrieved from Scopus, Taylor & Francis Online, IEEE Xplore, and 

ScienceDirect. A total of 68 eligible studies were analyzed using 

quality appraisal, bibliometric mapping with VOSviewer, and 

thematic synthesis. The review identified five interconnected forms 

of bias: structural assessment design, educational climate, 

certification and accreditation, competency assessment, and 

pedagogical framework bias. These biases arise from the interaction 

of psychological factors, including test anxiety, stereotype threat, and 

self-efficacy, instructional design features such as high-stakes timed 

assessments and restrictive rubrics, and institutional assessment 

policies. The findings indicate that gender bias results from complex, 

multi-level interactions rather than isolated factors. 
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Introduction 

The gender disparity in vocational education constitutes a serious obstacle, rooted in 

assessment and evaluation methodologies, and substantially perpetuates ongoing inequities 

(Beroíza-Valenzuela & Salas-Guzmán, 2024; Sarabi & Smith, 2023). Gender-based discrimination 

perpetuates cultural preconceptions that systematically diminish assessments of women's abilities 

in male-dominated technical domains (Andersen, 2023; Khokhlova et al., 2023). Although the 

contribution of women in higher education is increasingly recognized, their better academic success 

has not yet translated into employment results or an improved quality of life. This disparity is most 

pronounced in South Asia, the Middle East, and North Africa, where the percentages of women’s 

engagement in the labor force are about 26% and 20%, respectively. These numbers are far lower 

than other regions like Latin America (± 47%) and East Asia (± 41%) (World Bank Group, 2025). 

The disparity in workforce participation rates across the world is enormous, as shown in Figure 1 

below: 

 

Fig 1: Participation of Women in the Labor Force 
Source : World Bank Group 2025 

 

This situation highlights the necessity of comprehending and tackling the systemic obstacles that 

impede women's complete engagement in professional development opportunities, especially the 

convergence of gender bias and evaluation methods, manifested as detrimental institutional 

discrimination. Assessment techniques profoundly influence academic paths, professional goals, 

and sustained engagement in vocational education disciplines (Aragón et al., 2023; Lamba et al., 

2023). Current studies on gender bias in vocational education assessments indicate disjointed but 
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troubling patterns of discrimination evident across multiple educational tiers and evaluative 

settings. Bibliometric analysis facilitates the discovery of significant research clusters, knowledge 

deficiencies, and emerging trends that standard narrative synthesis cannot elucidate (Gao et al., 

2022; Samsul et al., 2023). Bibliometric analysis elucidates the interconnections among theoretical 

frameworks, methodological approaches, and empirical findings, which can be visualized to uncover 

previously unrecognized relationships and facilitate new avenues for theoretical integration 

(Kaushal et al., 2023; You et al., 2024). The mapping approach is essential for comprehending the 

relationships between gender bias studies in assessment and overarching issues, including 

educational fairness, diversity and inclusion initiatives, and institutional reforms in vocational 

education McGrath and Yamada (2023). 

. The main objective of this vocational education research review is to comprehensively 

analyze the existing literature on gender bias in assessment and evaluation practices in vocational 

and technical education. The analysis focuses on how biased evaluation methods contribute to gaps 

in academic performance, retention rates, and career trajectories. The review process will use strict 

inclusion and exclusion criteria to ensure the quality of the selected primary studies, as well as 

utilize an established bias assessment framework to evaluate the methodological quality and 

reliability of the research findings. Based on these objectives, this research is designed to answer 

the following research questions: 

1. RQ1: What are the predominant manifestations of gender bias observed in the assessment and 

evaluation techniques utilized in vocational and technical education? 

2. RQ2: What features contribute to gender bias in the assessment and evaluation methodologies 

employed in vocational and technical education? 

 

Method 

 This research is structured based on the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) 2020 guidelines to ensure transparency, completeness, and 

methodological rigor in the review process Page et al (2021). The article search process includes 

research objectives, inclusion and exclusion criteria, search strategies, data extraction procedures, 

and a quality assessment framework to maintain methodological transparency and enable the 

discovery of new theories Yim et al (2024). A comprehensive search strategy is designed to identify 

all relevant studies examining gender bias in assessment and evaluation within the context of 

vocational and technical education. Database searches were conducted systematically to ensure 
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comprehensive literature coverage, including Scopus, Taylor & Francis Online, IEEE Xplore, and 

ScienceDirect Lee and Chen (2025).  

The search strategy combines free keywords with Boolean operators to maximize sensitivity 

while maintaining specificity. The main search string is as follows:  

((("gender bias" OR "gender inequality" OR "gender gap" OR "gender difference*" OR "gender 

disparity" OR "gender stereotype*" OR "sex bias" OR "sex difference*") AND ("assessment" OR 

"evaluation" OR "testing" OR "examination" OR "grading" OR "measurement" OR "scoring" OR 

"performance evaluation") AND ("STEM" OR "science education" OR "technology education" OR 

"engineering education" OR "mathematics education" OR "technical education" OR "vocational 

education" OR "science learning" OR "mathematical learning"))). 

The exclusion criteria utilized in the PRISMA 2020 screening procedure are encapsulated in 

Table 1. The criteria delineate the rationale for article exclusion during the identification, screening, 

retrieval, and eligibility phases, whereas the quality assessment of the studies occurs subsequent to 

the articles satisfying the eligibility requirements. Quality Criteria explain in Table 1. 

Table 1. Quality Criteria 

PRISMA 
Stage 

Categories 
in Figure 2 

Number Explicit exclusion criteria 

Identification 

Records 
marked as 

ineligible by 
automation 

tools 

562 

Articles were excluded because they fell outside the initial 
search parameters, did not meet the publication year 
limits, did not meet the language or document type 
criteria, or had incomplete basic metadata. 

Screening 
Records 
excluded 

84 
Articles were excluded because the title and abstract did 
not indicate a clear focus on vocational or technical 
education, gender issues, or assessment / evaluation. 

Retrieval 
Reports not 

retrieved 79 
Articles were excluded because the full text could not be 
obtained through institutional databases, publisher 
platforms, or open access sources. 

Eligibility 
Reports 
excluded 

13 

Articles were excluded because the educational context 
did not align with the focus of vocational education, 
technical education, STEM-related technical training, or 
comparable skills-based learning contexts. 

Eligibility 
Reports 
excluded 

11 

Articles were excluded for not providing sufficient 
methodological details, such as information about the 
research design, participants, data collection procedures, 
or data analysis. 

Eligibility 
Reports 
excluded 

7 

Articles were excluded for not providing extractable 
evidence regarding gender-based assessment / 
evaluation, score differences, testing bias, or competency 
measurement. 

Eligibility 
Reports 
excluded 

5 
Articles were excluded because they did not directly align 
with the research questions in this review. 
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The synthesis process in this research is carried out while maintaining sensitivity to various 

contextual factors, including education level, vocational education discipline, cultural context, and 

the type of assessment used. This effort aims to identify factors that may potentially moderate the 

relationship between gender bias and educational outcomes. This research uses a bibliometric 

analysis and content analysis approach to explore, identify, and present a synthesis of the literature 

related to gender bias in assessment and evaluation methods in vocational and technical education. 

Bibliometric analysis was conducted through co-citation mapping using the VOSviewer software. 

The outcomes of the bibliometric analysis conducted by VOSviewer serve as the foundation for 

subsequent qualitative analysis. The abstracts of the chosen papers are meticulously examined to confirm 

their correspondence with the established clusters. The analysis illustrates general patterns in influential 

publications, including frequently cited references, related research disciplines, authors, journals, and 

institutions that significantly contribute to this field. Following the evaluation of the precision  of gender 

analysis and policy contributions, the total number of studies was refined to 68 final selections considered 

most pertinent, high-quality, and influential for the creation of a thorough literature review, as well as for 

advancing the comprehension and evolution of more gender-equitable assessment practices in vocational and 

technical education, as illustrated in Figure 2. 

 

Fig 2: Diagram PRISMA 
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Result 

Gender bias in assessment and evaluation methods in education has evolved into a 

comprehensive and multidimensional field of research. A bibliometric analysis of 68 relevant 

studies reveals that this issue has become a global focus, with contributions from 27 countries 

across various continents. The development of that landscape shows a systematic evolution from 

descriptive understanding to implementable solutions. This development simultaneously reflects 

the academic and practical urgency in creating a fair and inclusive vocational education assessment 

system. Figure 3 shows a significant concentration of research on gender bias in assessment 

methods in North America and Europe. 

 

Fig 3: Geographic Mapping of Publications on Gender Bias in Assessment and Evaluation in 
Vocational and Technical Education 

 
Spain leads with 13 publications (19.1%), followed by Germany with 8 publications (11.8%) 

and the United States with 7 publications (10.3%). Europe collectively accounts for 41.2% of 

publications, indicating a robust dedication to gender equality in education. North America accounts 

for 11.8% of papers, predominantly concentrating on performance assessment and learning 
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outcomes. The Asia-Pacific area accounts for 13.2%, predominantly due to research from Indonesia, 

the Philippines, China, Japan, and South Korea, highlighting the incorporation of cultural viewpoints 

in bias evaluation studies. Africa accounts for 4.4% of publications, a modest figure that underscores 

the emphasis on access and participation in vocational and technical education. The global 

geographical distribution indicates that gender bias in assessment has emerged as a subject of 

international academic discourse. 

Network visualization using VOSviewer on the bibliometric map of gender bias in assessment 

methods in vocational and technical education in Figure 4 shows three main clusters with 

complementary connections. The green cluster (Gender Differences & Assessment) emerges as the 

dominant cluster, highlighting a concentration of research on gender differences, academic 

performance, mathematics, self-efficacy, and educational assessment. This focus reflects academic 

attention to how implicit gender stereotypes affect the evaluation of cognitive abilities and academic 

performance of students in the field of vocational education. The blue cluster (Demographics & 

Educational Levels) emphasizes the segmentation of research based on educational levels, ranging 

from primary education and middle school to higher education, as well as demographic 

characteristics such as female, male, and students. This pattern aligns with findings that gender bias 

in the assessment of vocational and technical education consistently emerges from primary school 

to higher education levels Meoli et al (2024). 

The purple cluster (Psychology & Implicit Bias) emphasizes psychological factors, including 

psychology, self-efficacy, anxiety, and competencies, which interact with the other two clusters and 

assert that gender bias in vocational and technical education assessments is not only academically 

objective but also influenced by psychological aspects and students' self-perception. The entire 

network of concepts illustrates the multidimensional complexity of gender bias in vocational and 

technical education assessment practices. Academic, psychological, and socio-gender dimensions 

interact with each other in shaping the vocational education evaluation ecosystem, which requires 

a holistic approach so that the assessment system can become more inclusive and free of bias. 

Mapping Gender Bias In Vocational And Technical Education Assessments Using VOSviewer explain 

in Figure 4. 

The bibliometric mapping results obtained by VOSviewer visualize the associations among 

keywords and reinforce the analytical basis for thematic synthesis in this study. The correlation 

among the clusters of Gender Differences & Assessment, Demographics & Educational Levels, and 

Psychology & Implicit Bias suggests that gender bias in assessment transcends a mere technical 
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concern of evaluation. Bias is established by the interplay of evaluation design, student attributes, 

educational levels, and psychological factors that affect learning experiences and academic 

outcomes. 

 

Fig 4: Mapping Gender Bias In Vocational And Technical Education  
Assessments Using VOSviewer. 

 

 The bibliometric results substantiate the need for an analytical approach that views gender 

bias in vocational and technical education assessments as a multifaceted problem. The framework 

underscores the necessity for cohesive educational, institutional, and evaluative measures to 

enhance the equity, inclusivity, and responsiveness of the assessment system to the varied 

experiences of learners. 

RQ1 : What are the predominant manifestations of gender bias observed in the assessment 

and evaluation techniques utilized in vocational and technical education? 

Gender bias identified in the assessment and evaluation processes of vocational and technical 

education encompasses five categories: bias in structural assessment design, educational climate 

factors, certification and accreditation systems, competency assessment systems, and pedagogical 

framework bias, as illustrated in the subsequent Figure 5.  
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Fig 5: Gender Bias Categories in Assessment and Evaluation Practices Applied in Vocational 

and Technical Education 

1. Structural Assessment Design Bias 

The most systematic manifestation of gender discrimination in the administration of vocational 

and technical education is structural evaluation design bias. This bias is the result of the subjective 

judgments of evaluators and the inherent framework of the vocational education assessment and 

evaluation system that institutions employ (Harjono et al., 2025; Lennon-Maslin et al., 2023). 

Despite the existence of gender disparities in cognitive strategies, emotional regulation, and 

demonstrations of competence, assessment instruments, testing formats, evaluation rubrics, and 

procedures are frequently developed under the assumption that all learners respond uniformly to 

evaluative contexts (Morselli, 2024; Palobo et al., 2025). This circumstance, inherently, distorts the 

evaluation system in favor of specific cognitive strategies and emotional regulation that are typically 

associated with males, while disregarding the diverse methods through which women demonstrate 

knowledge and skills Kemper and Renold (2024). 

The most apparent form of bias is seen in the use of high-stakes tests based on short timeframes 

that pressure participants with high levels of anxiety, a condition that is consistently more 

experienced by women, potentially lowering their performance in standardized assessments Wright 

(2025). In the rubric for vocational and technical education practicals, assessments tend to 

emphasize speed and technical accuracy, which leads to the underappreciation of creativity and 

conceptual understanding that are generally more prominent in women (Farrar et al., 2023; Hyseni 

Duraku et al., 2023). On the other hand, although teams led by women have been proven to generate 
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more innovative and disruptive ideas, the scientific impact they receive is often still considered 

lower compared to male-led teams (Abdurrahman et al., 2022; Yang et al., 2024). This situation 

shows that structural bias operates subtly yet has a widespread impact in reinforcing the gap in 

academic and professional achievements of women in vocational and technical education Choi et al  

(2023). 

2. Educational Climate Factors  

Educational climate factors represent the overall academic atmosphere formed by institutional 

policies, evaluation practices, social norms, and interaction patterns that occur in vocational and 

technical education. This educational climate plays an important role in determining how 

assessment methods are perceived by students and to what extent the results truly reflect the 

competencies possessed Farrar et al (2023). The gender bias that emerges in the assessment 

process is not solely caused by the individual attitudes of the assessors but is also embedded in the 

evaluation structures and cultures that are institutionally prevalent Yang et al (2024). Social and 

cultural norms inherent in the field of vocational and technical education also reinforce evaluative 

bias. 

Gender stereotypes, such as the assumption that technical skills are more associated with men, 

drive a process of evaluation that is not entirely objective toward women's contributions 

Harnischfeger and Stahl (2025). This pattern is clearly visible in collaboration-based evaluations or 

group work, where male contributions tend to be recognized more quickly, while female 

contributions are often downplayed or even overlooked Morsi and Assem (2024). The institutional 

climate built through uniform assessment and certification standards often does not consider the 

need for an inclusive assessment approach Freeman et al (2024). This results in an academic 

atmosphere shaped by formal policies, social norms, and daily interactions that ultimately reinforce 

inequalities in recognition and academic achievement Epifanio and Calvo-Iglesias (2024). 

Therefore, gender bias in the assessment of vocational and technical education cannot be 

understood as an individual phenomenon but rather as a consequence of an educational climate that 

is not yet fully sensitive to gender diversity. 

 

3. Certification and Accreditation Systems 

Certification and accreditation systems are two main instruments in ensuring the quality of 

vocational and technical education, but both are not entirely free from gender bias in the assessment 

and evaluation processes. Certification systems typically focus on measuring individual competence 
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through standardized tests, time-based tests, or practical skill demonstrations. Instruments like 

these often represent a form of gender bias because they prioritize competitive cognitive styles, 

technical speed, and procedural accuracy, which are culturally more associated with men (Hyseni 

Duraku et al., 2023; Lennon-Maslin et al., 2023; Lennon-Maslin and Quaiser-Pohl, 2024; Wright, 

2025). Women who tend to show strengths in aspects of collaboration, in-depth analysis, and 

creativity are actually less recognized in the certification model (Bangga-Modesto, 2024; Palobo et 

al., 2025). This condition makes certification potentially widen the gap in academic and professional 

achievements, even though the actual skill levels between men and women are relatively equal 

Freeman et al (2024). 

Accreditation systems operate at the institutional and program levels, assessing the quality of 

educational delivery based on specific quality standards. Gender bias in the context of accreditation 

arises when the indicators used place too much emphasis on quantitative achievements, such as the 

number of graduates, on-time graduation rates, or technical publication outputs Kumar et al (2022). 

Important dimensions related to women's retention, inclusive learning experiences, and non-

discrimination policies are often not used as assessment benchmarks (Farrar et al., 2023; Frade -

Martínez et al., 2024; Yang et al., 2024). This situation is exacerbated by the male-dominated 

composition of accreditation panels, making it rare for gender-inclusive perspectives to be reflected 

in evaluations (Epifanio and Calvo-Iglesias, 2024; Morgan, 2024). The absence of a requirement to 

report gender-disaggregated data often hides the gaps experienced by women in vocational and 

technical education behind aggregate figures (Maisano et al., 2024; Morsi and Assem, 2024). 

Certification and accreditation are interconnected in perpetuating structural bias. The certification 

process in vocational education produces graduates who are evaluated with instruments that are 

not gender-sensitive, while vocational education accreditation evaluates institutions without 

explicitly considering the dimension of gender equality. 

4. Competency Assessment Systems 

Competency assessment systems are evaluative frameworks that prioritize the exhibition of 

abilities, knowledge, and attitudes in accordance with established standards in vocational and 

technical education. This approach is typically implemented via practical examinations, job 

simulations, portfolios, competency certifications, or performance-based evaluations aligned with 

industry and professional norms Chakraborty et al (2023). The primary focus of this vocational 

education is to guarantee that graduates have skills applicable in the actual workforce Mansour et 

al (2024). Gender bias in competency assessment systems frequently emerges from the 
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development of competency indicators that lack complete gender neutrality. The standards 

employed remain predominantly derived from traditional industrial models influenced by 

masculine viewpoints, resulting in the marginalization of contextual, reflective, or alternative 

strategy-oriented dimensions of competence (Epifanio and Calvo-Iglesias, 2024). This circumstance 

leads to the insufficient accommodation of the diverse learning styles and skill presentation 

methods, predominantly demonstrated by women, within the vocational education evaluation 

framework Cuder et al (2024). 

In practical assessments, evaluation heavily relies on the assessor's perception of the 

participant's performance. Although designed as an objective instrument, evaluation is often 

influenced by the assessor's expectations or preferences regarding certain task completion styles. 

For example, a systematic problem-solving strategy that takes longer may be rated as less efficient, 

even though the quality of the results achieved is equivalent or even better (Herrero‐Álvarez et al., 

2024). Another limitation lies in the consistency of assessments among evaluators. The same 

assessed competency can yield different scores due to variations in rubric interpretation. This 

situation allows for the subtle operation of gender bias, as the subjective tendencies of assesso rs 

influence the final decision Pont-Niclòs et al (2024). These conditions indicate that competency 

assessment systems are not yet fully free from the potential bias that affects the validity and 

reliability of the assessments. 

5. Pedagogical Framework Bias 

Pedagogical framework prejudice constitutes a type of gender bias ingrained in the structure 

of learning and assessment frameworks within vocational and technical education. This bias 

emerges when the concept of academic achievement is constructed using limited metrics, thereby 

overlooking the variety of learning methodologies and student experiences (Epifanio and Calvo-

Iglesias, 2024; Yang et al., 2024). This bias originates not just from the assessment tools or the 

assessors' preferences but is also entrenched in the curricular framework and instructional 

methodologies that underpin the evaluation process Lennon-Maslin et al (2023). This prejudice 

manifests when the evaluation methodology fails to consider the social, psychological, and 

experiential factors that may uniquely impact female pupils. 

Bias in occupational testing is evident within the educational framework when evaluation 

models constrain the definition of competence, particularly through metrics like speed, technical 

precision, and individual job performance Iliescu et al (2025). Students are frequently evaluated on 

the effectiveness of their methodologies and the conformity of the final output to technical standards 
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during automotive practice assessments Rausch et al (2024). Diagnostic reasoning, workplace 

safety awareness, process documentation, collaborative problem-solving, tool preparation, 

communication with colleagues or supervisors, and the capacity to offer reflective justifications for 

technical decisions are essential components of vocational competence that may be overlooked by 

such rubrics (Chen et al., 2024; Villarroel et al., 2024). 

These conditions may disadvantage students who demonstrate competence by systematic 

preparation, comprehensive analysis, collaborative structuring, or conceptual clarification (De Vos 

et al., 2024; Sandal, 2023). Students demonstrating poor work patterns are prone to receiving lesser 

grades than their more expedient peers, despite comparable work quality Zanga and De Gioannis 

(2023). This situation demonstrates that bias arises not solely from the evaluator's judgment but is 

also embedded within the educational system that determines which competencies are recognized, 

evaluated, and valued in occupational assessments Meijer et al (2025). 

Gender-based stereotype pressure, disproportionate role expectations, and dual academic–

social burdens often shape how female students engage with learning materials and demonstrate 

competence (Farrar et al., 2023; Harnischfeger and Stahl, 2025). However, rigid and insufficiently 

adaptive pedagogical frameworks limit opportunities for differentiated demonstration of learning, 

resulting in assessment outcomes that frequently misrepresent students’ actual capabilities 

(Malespina et al., 2024). Such misalignment produces artificial performance disparities and 

reinforces deficit-oriented narratives that position women as less capable in technical domains 

(Zúñiga-Mejías & Huincahue, 2024). Over time, pedagogical framework bias not only suppresses 

women’s participation and persistence in vocational and technical education pathways but also 

constrains their academic progression and long-term professional mobility. 

RQ2: What features contribute to gender bias in the assessment and evaluation 

methodologies employed in vocational and technical education? 

The results of a systematic analysis of 68 studies show that gender bias in assessment and 

evaluation methods in vocational and technical education does not only stem from individual factors 

but is also embedded in structural, pedagogical, and institutional dimensions. Psychological factors 

such as test anxiety and gender stereotypes interact with the design of evaluation instruments, 

which often emphasize speed, technical objectivity, and individual competition, thereby creating 

greater barriers for women. On the other hand, institutional factors such as the academic climate, 

social norms, and curriculum construction also reinforce bias by framing performance expectations 

that are more aligned with masculine learning styles. This condition indicates that evaluative bias 
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does not stand alone but is formed through a complex combination of personal characteristics, 

assessment instrument design, and the institutional context in which the evaluation takes place, as 

shown in the following Figure 6. 

 

Fig. 6: Conceptual Diagram: Factors Causing Gender Bias in Assessment and Evaluation Methods 
Applied in Vocational and Technical Education 

 
 

Strict time limits and the intense pressure of the assessment procedure were found to be 

significant bias triggers because they raised test anxiety, which had varying effects on student 

performance. According to an analysis of science courses, men are generally more stable under time 

pressure and process, while women experience higher levels of anxiety and perform worse on tests. 

This tendency diminishes expectations for vocational and technical education and lowers success, 

resulting in bias that is evaluated not just by test results but also by long-term academic decisions 

like choosing a study path. Due to unequal exposure and confidence development from the start of 

the assessment process, math anxiety and self-efficacy toward vocational and technical education 

choices have been shown to contribute to the assessment outcome gap at the secondary school level 

(Cuder et al., 2024; Malespina et al., 2024). 
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The intense pressure of the assessment process and stringent time limitations appeared as 

significant catalysts for bias, as they heightened test anxiety, which variably affected student 

performance. Analysis of science courses indicates that women experience greater anxiety and 

achieve poorer exam scores, whereas men generally exhibit more stability under time constraints 

and throughout processing. This tendency diminishes achievement and undermines desires for 

vocational and technical education, resulting in bias that is reflected not just in test scores but also 

in long-term academic choices, such as the choosing of study paths. At the secondary school level, a 

correlation exists between math anxiety and self-efficacy regarding vocational and technical 

education choices, which intensifies the disparity in assessment outcomes due to the uneven 

development of exposure and confidence from the outset of the assessment process (Morgan, 2024; 

Zúñiga-Mejías and Huincahue, 2024). 

The dynamics of collaborative work and peer assessment introduce biases when the allocation 

of roles, decision-making processes, and visibility of contributions are inequitable. Mixed-gender 

teams frequently demonstrate a lack of recognition for women's contributions, leading to group 

project evaluations and peer assessments that fail to effectively represent true capabilities Yasdin 

et al (2025). Collaboration quality improves when grouping, role training, and participation rules 

are intentionally gendered; however, this enhancement is frequently diminished by rubrics that 

emphasize technical output and execution speed over reasoning processes, design argumentation, 

and team coordination Karmaeva and Ilieva-Trichkova (2024). According to current research, the 

application of gender-perspective challenge-based learning (CBL) can enhance process and product 

evaluations, suggesting that bias originates from the misalignment of assessment rubrics with 

varied contributions (Huesca et al., 2024; Kube, Gombert, et al., 2024; Morsi and Assem, 2024). 

Assessment methods based on digital platforms additionally create novel biases due to 

inequalities in device accessibility, connection reliability, technological proficiency, and proctoring 

techniques, which do not uniformly affect genders Zervas and Stiakakis (2024). Technical obstacles 

and logistical challenges hinder quiz performance at specific intervals, along with assignment 

submissions and high-stakes online examinations, resulting in ratings that reflect factors outside 

competence. Creating computational tasks that adhere to binary preferences also influences 

performance disparities, which indicate the appropriateness of the interaction style rather than the 

real aptitude for computational thinking Setiyawan et al (2025). The likelihood of psychometric bias 

escalates when vocational education readiness and design thinking instruments lack testing for 

measurement invariance across genders and multigroup validation, which is essential for ensuring 
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that scores accurately reflect the same construct across diverse population groups (Lukitasari et al., 

2025; Maisano et al., 2024; Niousha et al., 2023). 

The climate and institutional policies shape all evaluation procedures via internal standards, 

quality mechanisms, and equity agendas. Institutions that incorporate gender equality concepts into 

policies, faculty training, assessment rubric evaluations, and achievement tracking demonstrate a 

decrease in bias in project-based assessments and standardized examinations. The collaboration of 

affirmative actions, enhanced curriculum representation, and transparent evaluation governance 

can establish a more equitable vocational education assessment system. In that ecosystem, 

intellectual, collaborative, and creative contributions are valued similarly to technical skills, hence 

sustainably diminishing differences in academic performance Epifanio and Calvo-Iglesias (2024). 

 

Result and Discussion 

RQ1 : What are the predominant manifestations of gender bias observed in the assessment 

and evaluation techniques utilized in vocational and technical education? 

The summary demonstrates that gender bias in the assessment of vocational education is 

layered and systematic rather than the result of a collection of evaluators' personal biases. The 

assumption that students' responses are uniform, although gender differences exist in cognitive 

techniques, emotional control, and methods of exhibiting competence, is the source of bias in 

structure assessment design Griselda (2024). Through test anxiety and psychometric friction, the 

emphasis on quick execution, high-stakes formats, and short-term memory in assessments lowers 

women's performance, leading to scores that are less indicative of the synthetic and constructive 

skills necessary for long-term success. While the macho narrative about success markers in 

technical disciplines is strengthened, the representation of women's accomplishments is weakened, 

according to the consistent cross-study findings. Everyday evaluation procedures are always framed 

by the educational environment in which the instrument is utilized, so the impact of design does not 

occur in isolation (Rozgonjuk et al., 2024; Vlachopoulos and Makri, 2024). 

Educational climate factors indicate that bias does not stem solely from the instrument but is 

supported by evaluation norms and culture at the classroom, program, and institutional levels. The 

stereotype of technical competence associated with men influences perceptions of contribution in 

collaborative projects, leading to the invisibility of women's contributions and disproportionate 

deviations in evaluation compared to the quality of work results (Beroíza-Valenzuela, 2025; 

Heilman et al., 2024). This climate normalizes bias and promotes less accommodating evaluation 
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standards for diverse contributions, including design argumentation, coordination, and creativity, 

which are difficult to capture in short tests. Experimental evidence also shows different feedback 

patterns, where boys are more often praised for innate ability, while girls receive feedback about 

effort and persistence Copur-Gencturk et al (2023).  

Certification and accreditation systems generate a dual bias at both the individual and 

institutional levels. Short-term, assessment-oriented certifications or technical exhibitions 

emphasize specific cognitive domains, while accreditation metrics primarily focus on quantitative 

outcomes, often lacking clear standards for gender equality Holden and Tanenbaum (2023). This 

combination creates a notable blind spot, since graduates are assessed using tools that lack gender 

sensitivity, while institutions receive accreditation without adequate evidence showing that their 

evaluation procedures are equitable across genders. Some studies suggest a positive bias towards 

women in certain certification examinations; however, these findings do not consider the systemic 

bias inherent in the entire design and implementation of the assessments Owen et al (2025) This 

collection of indicators eventually permeated the realm of competency assessment in educational 

environments and vocational training. 

Competency assessment systems exhibit implicit biases due to indicators that conform to 

prevailing industry standards, performance evaluation methods dependent on assessor 

interpretation, and inconsistencies among assessors in rubric implementation. Systematic yet 

slower resolution procedures are frequently considered less efficient, irrespective of the quality of 

the solutions attained, rendering assessment scores susceptible to the influence of non-gender-

neutral work style preferences Shanks et al (2024). Psychometric instruments indicate a correlation 

between males and vocational education, whereas the validity and reliability of evaluations 

diminish when collaboration and thinking are not assessed on par with execution speed (Beroíza-

Valenzuela, 2025; Liorens et al., 2021). This prejudice originates from the uniform definitions of 

academic success within curriculum and instructional practices.  

Bias in pedagogical frameworks occurs when academic performance is measured by limited 

criteria, thereby undermining the diversity of learners' strategies and experiences Khokhlova et al  

(2023). The conflict between stringent curriculum requirements and the psychosocial factors 

affecting female students, including stereotypes and role expectations, results in a discrepancy 

between the skills prioritized by vocational education and assessment and those that foster 

innovation, creativity, and collaboration in contemporary vocational and technical education 

methodologies Kube et al (2024). The constraints of a less flexible framework perpetuate noticeable 
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performance disparities and intensify the attrition of female talent during the evaluation process. 

The causal relationship between instruments and the pedagogical framework necessitates 

concurrent rectification at the design, implementation, and quality governance stages. 

RQ2: What features contribute to gender bias in the assessment and evaluation 

methodologies employed in vocational and technical education? 

The causes of gender bias in assessment and evaluation in vocational and technical education 

are multidimensional. Individual factors, assessment design and conduct, and campus policies and 

culture all contribute to the impact. These three areas reinforce each other, resulting in differences 

in achievements between women and men. At the individual level, cognitive psychological factors 

play an important role. Anxiety toward mathematics and science, sensitivity to emotion regulation 

in evaluation situations, and cognitive load due to stereotype threat reduce performance, especially 

in high-stakes exams (Beroíza-Valenzuela, 2025; Justicia-Galiano et al., 2023). This condition is 

closely related to lower academic self-efficacy and a less strong identity as graduates of vocational 

and technical education, particularly among some women (Brage-del-Río et al., 2025; Head and 

Wilson, 2025). Study strategies leading up to exams, resilience in facing difficult tasks, and the 

interpretation of feedback all demonstrate the impact. As a result, bias not only appears in the scores 

at that moment but also shapes patterns of motivation and perseverance in learning over time Kim 

et al (2025).  

At the instructional level, the design of instruments and assessment methods directly 

influences the emergence of gender bias in vocational and technical education. Strict timed exams 

encourage students to respond quickly, take high risks, and adapt to evaluation formats that 

emphasize speed over the depth of the thinking process Yan and Liu (2025). Such assessment 

patterns have the potential to reduce recognition of precision, creativity, conceptual argumentation, 

and collaborative problem-solving, which are also important components of vocational competence. 

Rubrics that overly emphasize technical precision and final results tend to overlook the learning 

process, task-solving strategies, and the various ways students demonstrate competence Griselda 

(2024). This condition shows that instructional bias does not only arise from the content of the 

assessment but also from the way competencies are defined, measured, and weighted in the 

evaluation system. 

At the level of digital assessment, the expansion of online platform usage, proctoring systems, 

automated assessments, and adaptive devices introduces new sources of vulnerability to gender 

bias. The gap in access to devices, connection stability, technology literacy, and learning 
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environment conditions can affect students' performance in online quizzes, assignment 

submissions, and digital platform-based exams. Additionally, anxiety due to online proctoring and 

algorithmic bias in automated assessment systems can reproduce old patterns of bias in new forms, 

especially when the system design does not consider variations in responses, learning contexts, and 

access barriers experienced by different groups of learners (Baker and Hawn, 2022; Idowu et al., 

2024). Thus, scores on digital assessments do not always purely represent academic or technical 

abilities, as they can be mixed with non-ability factors such as access to technology, surveillance 

pressure, and the compatibility of students with the platform design. 

At the institutional and sociocultural levels, the campus climate, gender representation in 

leadership and teaching staff, and quality assurance policies play an important part in deciding 

whether evaluative bias will be reduced or instead reproduced. When assessment policies, course 

standards, and accreditation criteria do not explicitly incorporate a gender equality perspective, the 

different impacts of the assessment system on men and women tend to go undetected. Support such 

as mentoring, academic services, career guidance, rubric audits, and assessor training also needs to 

be equally available so that learners have the same opportunities to understand assessment 

standards and develop competencies (Bordieri et al., 2024; Erichsen et al., 2024). Therefore, 

reducing gender bias in vocational education evaluation requires planned institutional 

interventions, not just improvements at the assessment instrument level.  

 

Conclusion  

This study shows that gender bias in assessment and evaluation practices in vocational and 

technical education is systematic, multidimensional, and embedded in various interconnected 

layers of educational practices. The review results indicate that gender-based performance 

disparities do not stem from a single factor but are formed through the interaction between 

structural assessment design, educational climate, certification and accreditation systems, 

competency assessment systems, and biases within the pedagogical framework. The disparity 

becomes even more complex as it is reinforced by psychological factors, such as test anxiety, 

stereotype threat, and differences in self-efficacy. These layers of bias are also related to 

instructional factors, such as high-stakes tests with strict deadlines and narrow grading rubrics, as 

well as institutional factors, such as standardized evaluation policies, quality assurance 

mechanisms, and an academic culture that has not yet fully recognized differences in learning 

experiences and ways students demonstrate competence based on gender.  The main contribution 
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of this review lies in the proposal of a more explicit and gender-responsive pedagogical assessment 

framework for vocational and technical education. This framework differs from conventional 

assessment models that have traditionally placed speed, technical precision, and individual 

performance as the main indicators of competence. As an alternative, vocational assessment needs 

to integrate authentic assessment, flexible competency-based rubrics, collaborative and reflective 

performance indicators, gender-sensitive feedback, and validation procedures that ensure 

assessment instruments measure the same construct fairly across different gender groups. That 

pedagogical orientation is important to ensure that conceptual reasoning, creativity, teamwork, 

problem-solving processes, and alternative ways of demonstrating competence receive recognition 

equivalent to technical execution. 

Practically, these findings suggest that vocational institutions must reform their assessment 

processes via coordinated methods. The strategy encompasses the revision of assessment rubrics 

to mitigate implicit gender bias, the training of educators and evaluators in gender-sensitive 

assessment practices, the incorporation of gender equality metrics into certification and 

accreditation criteria, the monitoring of assessment outcomes via gender-disaggregated data, and 

the evaluation of digital assessment platforms for equity, accessibility, and measurement validity 

across diverse gender groups. The enhancement of this system enables assessments to serve not 

only as instruments for rating or certifying pupils but also as educational tools to broaden equitable 

learning possibilities. This study confirms that gender-responsive assessment reform is essential 

for improving equity, persistence, and career advancement in vocational and technical education. 

Prioritizing inclusive pedagogical design may transform assessment into a tool that enhances 

women's participation, acknowledges diverse competencies, and mitigates structural inequities in 

technical education paths. The paradigm presented in this study establishes a conceptual basis for 

future empirical research, the formulation of institutional policies, and the reconfiguration of 

evaluation systems aimed at fostering a more fair vocational education. 
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