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Abstract 

Background: In China, three-year vocational medical programmes supply much of the 

grassroots health workforce, yet career support is confined to classrooms and absent from 

clinical clerkships—a "functional isolation" contributing to indecisive career choices and 

workforce mismatch. We report the implementation of a career-embedded clerkship support 

system and a descriptive evaluation of students' career development after a 16-week clerkship. 

Methods: Using action research (four 4-week plan–act–observe–reflect cycles), we 

implemented a structured Career Development Log (task record, career reflection, competency 

evidence, mentor feedback) and a tri-mentor mechanism (clinical preceptor, career mentor, 

industry role model) in three tertiary hospitals and five community health centres. A cross-

sectional mixed-methods evaluation comprised a survey of 1,000 final-year students (12 Likert 

items in three dimensions; two open-ended questions), 37 student interviews, and process 

records. Non-parametric tests with effect sizes were primary; open responses were LLM-

assisted coded; interviews were thematically analysed. No causal inference was attempted. 

Results: Internal consistency was excellent (α=0.950). Self-perceived competence (3.92) 

and professional identity (3.83) exceeded career decision-making readiness (3.58); plan 

formulation had the lowest agreement (46.6%). Rural-origin students and women reported 

lower career decision-making readiness (p=0.013, p=0.007; |r|≈0.10), scores rose with parental 

education; self-perceived competence showed no subgroup differences—all effects were small. 

Tertiary hospitals were the most frequently selected employer (61.8%); primary care was 

selected by 54.1% but ranked first by only 15.8%. In open-ended responses (n=909), 18.0% 

reported a specific direction and 59.6% no obvious change. Of students naming one most 

influential element (n=558), career mentors (57.5%) far outweighed role models (28.1%) and 

the log (14.3%). Process indicators improved across cycles (log submission 52%→71%; 

preceptor comment participation 21%→46%). Interviews revealed shifts from idealised to 
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realistic views, technique-first to whole-person care, and conformity to active planning. 

Conclusions: Embedding structured career development support in vocational medical 

clerkships is feasible and acceptable, and iterative refinement was essential. Students valued 

human guidance—especially career mentors—over the reflective tool itself, suggesting that 

reflective instruments work best within responsive interpersonal feedback loops. Given the 

cross-sectional design, findings are descriptive; controlled, longitudinal studies are needed. 

Keywords: career development; clinical clerkship; vocational medical education; action 

research; mixed methods; professional identity; reflective practice 

Background 

The final-year clinical clerkship is widely regarded as a critical window in medical 

students' professional socialisation. Working in authentic clinical settings, novices move from 

peripheral observation towards fuller participation in a community of practice, and it is 

precisely through this graded participation that occupational identities and career horizons take 

shape [1,2]. Career construction theory offers a complementary lens: individuals build careers 

by organising their experiences into an evolving life narrative, supported by adaptability 

resources—concern, control, curiosity, and confidence—that can be cultivated rather than 

merely possessed [3,4]. Structured reflection during authentic practice is therefore a promising 

lever for career development, because writing converts episodic clinical experiences into a 

coherent vocational story [3,5–8]. 

In China, three-year higher vocational (junior college) medical programmes train a 

substantial proportion of nurses, allied health technicians, and community-level practitioners, 

and national policy explicitly expects medical education to cultivate not only technical 

competence but also sustainable career development capacity [9–11]. In practice, however, 

career education in most medical colleges is delivered as a standalone classroom course in the 

early years, built around lectures, tests, and generic planning worksheets, while the clerkship 

year is organised almost exclusively around clinical tasks and skill assessment [12]. The result 

is a structural "functional isolation": the phase in which students encounter real occupational 

worlds for the first time is precisely the phase in which formal career support disappears. Prior 

Chinese studies describe the consequences—herd-like choices in which students follow peers 

into popular specialties or cities without exploring fit, low decision clarity at graduation, and a 

persistent gap between graduates' preference for large urban hospitals and the staffing needs of 

primary care [13–17]. 
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Three research gaps follow. First, although career adaptability has been validated among 

Chinese college students and shown to be amenable to structured interventions [18–20], this 

literature has rarely been connected to the design of clinical practica. Second, reflective logs in 

health professions education have been studied mainly as tools for critical thinking, humanistic 

competence, or portfolio-based assessment [21–24], seldom as instruments of career 

exploration. Third, the international career-development curricula that do exist—such as 

specialty-choice seminars and mentoring programmes in North American medical schools—

were designed for university-based doctoral-track students [25] and offer limited guidance for 

short-cycle vocational programmes in which students face immediate employment decisions 

after a single clerkship year. 

To address these gaps, an education-reform project at a health sciences college in central 

China developed and implemented a career-embedded clerkship support system: a structured 

Medical Career Development Log (CDL) with three student-facing modules and mentor 

feedback sections; a tri-mentor mechanism linking clinical preceptors, career mentors, and 

industry role models; and a small set of modular career micro-courses. The system was 

implemented over a 16-week clerkship period (March–June 2026) and refined through four 

action research cycles. This paper reports the implementation process and a cross-sectional 

mixed-methods evaluation. We ask: (1) How feasible and acceptable was it to embed structured 

career development support into routine clerkships, and how did the system evolve through 

iterative cycles? (2) What were the levels of career decision-making readiness, professional 

identity, and self-perceived competence among final-year students at the end of the clerkship, 

and how did these differ across demographic subgroups? (3) How did students perceive the 

functions and relative influence of the different support elements, and what developmental 

processes did they describe? 

Methods 

Study design 

The project employed an action research design following the plan–act–observe–reflect 

spiral [26] for process development and iterative refinement of the intervention. An embedded 

cross-sectional mixed-methods evaluation [27,28] was conducted at the end of the 

implementation period. The evaluation is explicitly cross-sectional and descriptive: it 

characterises implementation and end-of-clerkship student status, but does not test causal 

effects of the intervention; no control group or within-cohort pre–post comparison is reported 
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here. Qualitative reporting was informed by the COREQ checklist [29]. 

Setting and participants 

The study was conducted at a health sciences college in central China. Clerkship bases 

were three tertiary hospitals and five community health service centres. Participants were all 

final-year students of the graduating cohort placed in these bases (n = 1,000) across seven 

majors: nursing (24.7%), clinical medicine (16.6%), dental medicine (15.6%), rehabilitation 

technology (9.8%), medical laboratory technology (5.2%), traditional Chinese medicine 

rehabilitation (4.7%), and other majors (23.4%). The survey used a cross-sectional design: an 

online questionnaire was distributed via class-based WeChat groups to approximately 4,500 

final-year students, and 1,000 completed responses were collected. The support team 

comprised 12 career mentors (faculty career educators who completed a three-day training 

programme), 18 industry role models (practitioners with at least five years of experience, 

recommended by the teaching bases or through the alumni network), and the clinical preceptors 

at each base, of whom 28 participated in the structured journal-comment scheme. 

The intervention: a career-embedded clerkship support system 

Career Development Log (CDL). The CDL is a structured, rotation-aligned reflective 

workbook whose design integrates three theoretical anchors: the reflective cycle's progression 

from description to action planning [30], the career adaptability dimensions of concern, control, 

curiosity, and confidence [3], and a competency framework for physicians [31]. It contains 

three student-facing modules plus feedback sections: (1) Clinical task record and 

observation—brief structured records of key clinical events and the student's feelings, plus a 

deliberately low-threshold prompt to observe one staff member whose professional conduct 

was instructive; (2) Career deep reflection—guided prompts mapping onto career concern 

("What did this experience teach me about my professional future?"), control ("Where did I 

exercise autonomous judgement?"), curiosity ("What new directions did this experience 

spark?"), and confidence ("Which successful experience strengthened my confidence?"), 

organised along professional-value, self-knowledge, and career-pathway dimensions; and (3) 

Competency evidence—students record concrete behavioural evidence (situation–task–action–

result format) of capabilities such as communication, collaboration, and professional ethics. 

Each entry closes with preceptor and career-mentor feedback areas and a short student 

improvement plan. Core entries were required weekly (expected burden 10–15 minutes) and 

extended entries biweekly. After the implementation period, the CDL's module and item design 

was reviewed by a six-expert panel (specialising in medical education, nursing, career 
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education, and curriculum and instruction; one professor, four associate professors, and one 

senior experimentalist; two from external institutions) using a content-validity index procedure: 

each of nine design items was rated by every panellist on relevance and clarity (1–4), yielding 

item-level I-CVIs of 1.00 on both dimensions (S-CVI/Ave = 1.00), and 52 structured 

suggestions—checklist-style task options, phased use of the competency framework, SMART-

format action plans, and a reduced entry frequency—were used to inform subsequent 

refinements of the log. 

Tri-mentor mechanism. Clinical preceptors provided daily in-situ guidance and brief 

journal comments; career mentors held individual or small-group consultations one to two 

times per month, using the journal as the anchor for discussion; industry role models delivered 

sharing sessions and shadowing opportunities (two to three occasions per semester). Monthly 

tri-party meetings and an online platform with shared journal annotation were intended to 

reduce "information silos" among the three mentor types. 

Modular career micro-courses. Four short modules (16 contact hours in total: self-

exploration; the occupational world; decision-making skills; planning and management) were 

delivered through online videos plus biweekly on-site workshops to provide shared conceptual 

vocabulary for the reflections and consultations. 

Iterative implementation. Implementation ran for 16 weeks (March–June 2026) in four 

4-week action research cycles; problems identified, adjustments made, and resulting process 

indicators are reported in the Results (Section "Implementation process"). 

Data collection 

Survey. In weeks 13–16 (June 2026), an online questionnaire was distributed via class-

based WeChat groups to approximately 4,500 final-year students, and 1,000 completed 

responses were collected. It contained: (a) demographic items (gender, age, rural/urban origin, 

parental education, parental occupation); (b) 12 self-developed five-point Likert items (1 = 

strongly disagree, 5 = strongly agree) covering three dimensions of four items each—career 

decision-making readiness (self-awareness, goal clarity, occupational knowledge, plan 

formulation), professional identity (pride, perceived social value, willingness to invest effort, 

sense of belonging), and self-perceived competence (practical skills, communication, 

teamwork, professional ethics); item wordings are given in Table 2. The items were drafted by 

the research team from the project's theoretical framework and refined iteratively during the 

action-research cycles; the survey instrument itself did not undergo a separate formal content-
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validity study, which we acknowledge as a limitation; (c) employment intention items 

(intended employer types, multi-select plus first choice; preferred work region; expected 

monthly salary); (d) a ranking item on the most-needed career guidance services; and (e) two 

open-ended questions: "Compared with before the clerkship, do you now have clearer and more 

definite ideas about your career plan? Please describe" (Q1), and "Among the career 

development log, the career mentor, and the industry role models, which influenced you most, 

and why?" (Q2). The full questionnaire is provided in Additional file 1 (English translation of 

the Mandarin original). The overall response rate was approximately 22%. 

Interviews. Thirty-seven students were recruited through open invitation across majors 

and bases; participation was voluntary. Semi-structured interviews explored experiences with 

the CDL, perceptions of the three mentor types, self-perceived changes in career thinking, and 

suggestions for improvement. Representatives of each mentor role also participated in 

debriefing meetings. Interviews lasted 20–50 minutes each, were audio-recorded with 

participants' consent, and were transcribed verbatim in Mandarin; verbatim quotes were 

anonymised and translated into English for publication. 

Process records. Platform logs (submission and comment rates, feedback timeliness), 

workshop attendance, and meeting minutes were compiled by the project team for each cycle. 

Quantitative analysis 

Analyses used Python 3.13 (pandas, scipy). Dimension scores were computed as the mean 

of the four constituent items (range 1–5); the overall score was the mean of all 12 items. The 

agreement rate for each item was defined as the percentage of respondents choosing 4 or 5. 

Because Shapiro–Wilk tests indicated substantial non-normality for all scale variables (p < 

0.001), group comparisons were conducted primarily with non-parametric tests: Mann–

Whitney U for rural/urban origin and gender; Kruskal–Wallis H for major (six groups: five 

largest majors plus combined "other", n = 281) and parental education (five categories), with 

Dunn post-hoc tests and Bonferroni adjustment. Effect sizes were reported as rank-biserial r 

for U tests, epsilon-squared (ε²) for H tests, and Cramér's V for chi-square tests; parametric 

results (Cohen's d, η²) are reported as sensitivity supplements. Chi-square tests (with continuity 

correction where applicable) examined the association of origin with primary-care employment 

intention and of major with intended employer types; because nine major-level tests were run 

without multiplicity adjustment, near-threshold p-values are interpreted cautiously. Cronbach's 

α was used for internal consistency. Significance was set at two-sided p < 0.05. One implausible 
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age entry (80 years) was retained in the dataset but flagged and excluded from the interpretation 

of age statistics. 

Qualitative analysis 

Both open-ended questions were classified item-by-item using LLM-assisted semantic 

coding—i.e., judgment of meaning rather than keyword matching—against predefined frames 

[32–34]: Q1 into clearer with a specific direction, somewhat clearer but still vague, no obvious 

change, and invalid or unclassifiable; Q2 into career mentor, industry role model, career 

development log, combined (two or three named as equally influential), and other (including 

"none" and unclassifiable answers). To assess coding reliability, a stratified random subsample 

of approximately 10% of coded responses (n = 210) was drawn; after excluding 47 non-

substantive responses (single characters or punctuation), the remaining 163 substantive 

responses (Q1: n = 95; Q2: n = 68) were independently reviewed by the first author. Agreement 

between LLM-assisted initial coding and human review was 100% (Cohen's κ = 1.00). 

Interview transcripts and journal excerpts were analysed thematically [35–37], with an 

additional classification of reflection depth into descriptive, analytical, and transformative 

levels consistent with Moon's model of reflective learning [38]. Findings from the survey, 

open-ended responses, interviews, and process records were triangulated. Quotations below are 

translated from Chinese and anonymised. 

Ethical approval 

This study was conducted as part of a routine educational quality improvement 

programme at the participating college. Questionnaire data were collected anonymously and 

participation was voluntary; returning the completed questionnaire was taken as consent to use 

the data for research purposes. Interview participants received an explanation of the study 

purpose and provided verbal informed consent before audio recording. No personally 

identifying information was collected, and all data were de-identified before analysis. The need 

for formal ethics committee approval was reviewed by the Life Science Ethics Review 

Committee of Zhengzhou Health College, which determined that the study did not constitute 

high-risk human-participant biomedical research and granted a formal waiver of ethical review 

in accordance with institutional policy for educational quality improvement projects (waiver 

no. 2023-SQLL-EC-20230915-1007-0000136, issued 27 September 2026; the scanned waiver 

document is provided in Additional file 2). 
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Results 

Sample characteristics 

Sample characteristics are shown in Table 1. The cohort was predominantly female 

(64.7%) and of rural origin (67.9%); 70.1% of students reported parental education at senior-

secondary level or below. The median age was 21 years (mean 21.8, SD 3.2; excluding one 

flagged implausible entry, mean 21.8, SD 1.2). Nursing was the largest major (24.7%). 

Table 1. Sample characteristics (n = 1,000) 

Characteristic Category n % 

Major Nursing 247 24.7 

 Clinical medicine 166 16.6 

 Dental medicine 156 15.6 

 Rehabilitation technology 98 9.8 

 Medical laboratory technology 52 5.2 

 Traditional Chinese medicine rehabilitation 47 4.7 

 Other 234 23.4 

Gender Female 647 64.7 

 Male 353 35.3 

Age group ≤ 20 years 222 22.2 

 21 years 406 40.6 

 22 years 214 21.4 

 ≥ 23 years 157 15.7 

 Missing 1 0.1 

Origin Rural 679 67.9 

 Urban 321 32.1 

Parental education 

(highest) 
Junior secondary or below 353 35.3 

 Senior secondary/technical secondary 348 34.8 

 Associate degree 195 19.5 

 Bachelor's degree 96 9.6 

 Master's degree or above 8 0.8 

Scale performance and overall scores 

Internal consistency was excellent: α = 0.950 for the 12-item scale, and 0.914 (career 
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decision-making readiness), 0.922 (professional identity), and 0.930 (self-perceived 

competence) for the subscales. Item-level and dimension-level statistics are shown in Table 2. 

The three dimensions formed a consistent hierarchy: self-perceived competence (3.92 ± 0.62) 

≥ professional identity (3.83 ± 0.65) > career decision-making readiness (3.58 ± 0.68); the 

overall 12-item mean was 3.78 ± 0.58 (sum 45.33 ± 6.98, range 12–60). At item level, 

professional ethics received the highest agreement (81.2%) and teamwork the second highest 

(77.4%), whereas plan formulation (46.6%) and goal clarity (51.6%) were lowest, and roughly 

half of respondents chose the neutral midpoint on these two items. Selected subgroup patterns 

included: dental medicine students showed the highest agreement on professional ethics 

(87.2%); medical laboratory technology students reported high agreement on communication 

(86.5%) but the lowest agreement on plan formulation (32.7%). 

Table 2. Item-level descriptive statistics and dimension scores (n = 1,000) 

Dimension Item (abridged) M ± 

SD 
Agreement % 

(4–5) 
Neutral % 

(3) 
Disagreement % 

(1–2) 

Career 

decision-

making 

readiness 

I can clearly recognise my 

career interests and strengths 
3.66 ± 

0.78 
60.8 35.5 3.7 

 I have clear goals for my 

future career direction 
3.55 ± 

0.77 
51.6 43.6 4.8 

 I understand the job content 

and prospects of different 

roles in my field 

3.62 ± 

0.76 
57.0 39.2 3.8 

 I have made detailed plans to 

achieve my career goals 
3.50 ± 

0.75 
46.6 48.7 4.7 

Professional 

identity 
I feel proud of the career I 

will enter in this field 
3.72 ± 

0.75 
62.4 35.1 2.5 

 Professions in my field are of 

great value to society 
3.88 ± 

0.71 
73.4 25.3 1.3 

 I am willing to make extra 

efforts to become an 

excellent professional 

3.87 ± 

0.71 
73.5 25.1 1.4 

 In my study/practicum 

environment I feel 

professional belonging and 

identity 

3.85 ± 

0.71 
73.1 24.9 2.0 

Self-perceived 

competence 
I have the basic practical 

skills required by my 

profession 

3.86 ± 

0.70 
72.7 26.0 1.3 

 I can communicate 

effectively with the people I 

serve 

3.90 ± 

0.69 
75.6 23.2 1.2 
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Dimension Item (abridged) M ± 

SD 
Agreement % 

(4–5) 
Neutral % 

(3) 
Disagreement % 

(1–2) 

 I know how to collaborate 

within a work team 
3.91 ± 

0.67 
77.4 21.4 1.2 

 I understand and can abide 

by the professional ethics of 

my field 

4.00 ± 

0.69 
81.2 17.8 1.0 

Dimension 

score 
Career decision-making 

readiness (items 1–4) 
3.58 ± 

0.68 
   

 Professional identity (items 

5–8) 
3.83 ± 

0.65 
   

 Self-perceived competence 

(items 9–12) 
3.92 ± 

0.62 
   

 Overall 12-item mean 3.78 ± 

0.58 
   

Note: Scoring 1–5 (strongly disagree to strongly agree). Cronbach's α: 0.914 (readiness), 0.922 (identity), 0.930 
(competency), 0.950 (overall). 12-item sum: 45.33 ± 6.98 (range 12–60). 

Between-group differences 

Group comparisons are summarised in Table 3. For career decision-making readiness, 

students of rural origin scored lower than urban students (3.54 ± 0.67 vs 3.67 ± 0.69; U = 

98,598, p = 0.013, rank-biserial r = −0.095), and women scored lower than men (3.55 ± 0.62 

vs 3.65 ± 0.78; U = 102,648, p = 0.007, r = −0.101). Scores also rose with parental education 

(H(4) = 17.878, p = 0.001, ε² = 0.014); a sensitivity analysis merging the top categories 

("bachelor's and above", n = 104) yielded the same direction, with the two lowest parental-

education groups scoring significantly below the highest group in post-hoc tests, while the 

master's-and-above group (n = 8) was too small for stable estimation. By major, dental 

medicine students scored highest on career decision-making readiness (3.76 ± 0.66; H(5) = 

20.032, p = 0.001, ε² = 0.015), significantly above nursing, rehabilitation technology, medical 

laboratory technology, and the combined "other" group in Dunn tests (all adjusted p < 0.05). 

Professional identity showed the same major pattern (dental medicine highest, 3.97 ± 0.59; H(5) 

= 19.284, p = 0.002, ε² = 0.014). In contrast, self-perceived competence did not differ 

significantly by origin, gender, or major (all p ≥ 0.05), and showed only a negligible, borderline 

association with parental education (H(4) = 9.702, p = 0.046, ε² = 0.006). For professional 

identity by origin and by parental education, the non-parametric and parametric results were 

inconsistent (identity by origin: U-test p = 0.046 but t-test p = 0.125; identity by parental 

education: H-test p = 0.077 but ANOVA p = 0.048); these findings are therefore regarded as 

unstable. All statistically significant differences were small in magnitude (|d| ≤ 0.18; ε² ≤ 0.015), 

and we emphasise their descriptive rather than practical significance. 
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Table 3. Between-group comparisons of dimension scores and overall score (primary non-

parametric tests) 

Grouping Outcome Group 1 M ± 

SD 
Group 2 

M ± SD 
Statistic p Effect size 

Origin (rural 

n=679 / urban 

n=321) 

Career decision-

making 

readiness 

3.54 ± 0.67 3.67 ± 

0.69 
U = 

98,598 
0.013 r = −0.095 (d = 

−0.181) 

 Professional 

identity 
3.81 ± 0.63 3.88 ± 

0.68 
U = 

100,826 
0.046 r = −0.075 

 Self-perceived 

competence 
3.90 ± 0.61 3.96 ± 

0.65 
U = 

101,700 
0.070 r = −0.067 

 Overall 12-item 

mean 
3.75 ± 0.57 3.83 ± 

0.61 
U = 

100,372 
0.042 r = −0.079 

Gender (female 

n=647 / male 

n=353) 

Career decision-

making 

readiness 

3.55 ± 0.62 3.65 ± 

0.78 
U = 

102,648 
0.007 r = −0.101 (d = 

−0.149) 

 Professional 

identity 
3.82 ± 0.60 3.85 ± 

0.73 
U = 

107,456 
0.108 r = −0.059 

 Self-perceived 

competence 
3.91 ± 0.59 3.94 ± 

0.69 
U = 

111,140 
0.457 r = −0.027 

 Overall 12-item 

mean 
3.76 ± 0.53 3.81 ± 

0.66 
U = 

105,394 
0.042 r = −0.077 

Major (6 groups) Career decision-

making 

readiness 

dental highest: 

3.76 ± 0.66 
 H(5) = 

20.032 
0.001 ε² = 0.015 

 Professional 

identity 
dental highest: 

3.97 ± 0.59 
 H(5) = 

19.284 
0.002 ε² = 0.014 

 Self-perceived 

competence 
  H(5) = 

4.460 
0.485 ε² ≈ 0.000 

 Overall 12-item 

mean 
dental highest: 

3.91 ± 0.56 
 H(5) = 

14.782 
0.011 ε² = 0.010 

Parental education 

(5 groups) 
Career decision-

making 

readiness 

rises with 

parental 

education 

 H(4) = 

17.878 
0.001 ε² = 0.014 

 Professional 

identity 
  H(4) = 

8.445 
0.077 ε² = 0.004 

 Self-perceived 

competence 
  H(4) = 

9.702 
0.046 ε² = 0.006 

 Overall 12-item 

mean 
  H(4) = 

12.595 
0.013 ε² = 0.009 

Notes: U = Mann–Whitney U; H = Kruskal–Wallis H. Effect sizes: rank-biserial r (negative = first-listed group 

lower); ε² for H tests. Parametric results (t/ANOVA with d and η²) are retained as sensitivity supplements; where 
non-parametric and parametric conclusions diverged (professional identity by origin and parental education), 

findings are treated as unstable. In major-group analyses the five largest majors were compared with a combined 

"other" group (n = 281). Dunn post-hoc (Bonferroni): dental > nursing, rehabilitation, laboratory technology, and 

"other" on career decision-making readiness; dental > nursing and rehabilitation on professional identity; dental > 
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nursing on overall mean (all adjusted p < 0.05). 

Employment intentions and guidance needs 

Employment intentions are shown in Table 4. Tertiary hospitals were the most frequently 

selected intended employer type (61.8% selected; 42.3% ranked first), while primary-care 

institutions (community or township health centres) were selected by 54.1% but ranked first by 

only 15.8%. County-level cities/counties (25.1%), first-tier cities (22.4%), and "no clear 

intention yet" (21.9%) led the preferred-region distribution; 50.2% preferred prefecture-level 

cities or above, and 63.7% expected a monthly salary of 4,000 CNY or more. The most-needed 

guidance services were résumé revision and interview coaching (29.3% ranked first; 44.1% in 

the top three) and specialty-choice and career planning (50.2% in the top three). 

Students of rural origin were significantly more likely than urban students to include 

primary-care institutions among their intended employers (57.3% vs 47.4%; χ²(1) = 8.669, p = 

0.003, Cramér's V = 0.093; continuity-corrected χ² = 8.273, p = 0.004), although the effect size 

was small and the gap nearly disappeared when primary care had to be ranked first (16.5% vs 

14.3%). By major, primary-care selection was highest among clinical medicine students 

(63.3%) and lowest among nursing students (46.2%; χ²(5) = 12.231, p = 0.032, V = 0.111), 

while tertiary-hospital selection was highest among medical laboratory technology students 

(71.2%; χ²(5) = 18.648, p = 0.002, V = 0.137); these nine major-level tests were not adjusted 

for multiplicity and are interpreted cautiously. 

Table 4. Employment intentions and most-needed guidance services (n = 1,000) 

Domain Category Selected % Ranked 

first % 

Intended employer 

type (multi-select) 
Tertiary hospitals 61.8 42.3 

 Primary care (community/township health centres) 54.1 15.8 

 Secondary hospitals 46.2 9.4 

 CDC/public health agencies 38.7 4.4 

 Further education (degree upgrading/graduate 

study/abroad) 
33.6 10.0 

 Health-service or elder-care institutions 31.8 3.0 

 Medical device/pharmaceutical companies 29.6 2.5 

 Other related employers 25.5 12.0 

 Kindergartens/early-childhood institutions 18.3 0.6 
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Domain Category Selected % Ranked 

first % 

Preferred work region 

(single choice) 
County-level city/county 25.1 — 

 First-tier cities 22.4 — 

 No clear intention yet 21.9 — 

 New first-tier/provincial capital cities 17.4 — 

 Prefecture-level cities 10.4 — 

 Townships/rural areas 2.8 — 

Most-needed guidance 

service (ranking) 
Résumé revision and interview coaching 29.3 (first) / 

44.1 (top 3) 
— 

 Specialty-choice and career planning 18.2 (first) / 

50.2 (top 3) 
— 

 Policy and entry-process interpretation (residency 

training, establishment exams, recruitment) 
15.2 (first) / 

48.2 (top 3) 
— 

 Job postings and referrals 14.2 (first) / 

35.6 (top 3) 
— 

 Other personalised guidance 6.7 (first) / 8.2 

(top 3) 
— 

 Licensing-exam guidance 6.6 (first) / 

18.9 (top 3) 
— 

 Primary-care/public-health job guidance 5.0 (first) / 

13.7 (top 3) 
— 

 Job-search mindset and stress management 2.7 (first) / 

10.4 (top 3) 
— 

 Salary negotiation and career counselling 2.1 (first) / 8.9 

(top 3) 
— 

Open-ended responses 

Q1: Career-plan clarity compared with before the clerkship. Of 1,000 responses, 91 

(9.1%) were invalid or unclassifiable; analyses below use the 909 valid responses. Only 18.0% 

(n = 164) described a clearer plan with a specific direction; 22.3% (n = 203) reported partial 

clarification; and the majority, 59.6% (n = 542), reported no obvious change. Representative 

statements illustrate each category. A clinical medicine student in the first category wrote: 

"Rotating through different departments let me experience the real value of frontline work in 

community health institutions, and clarified my positioning—starting as an assistant physician 

and building my career in primary care." A student in the second category wrote: "Compared 

with before, I have some new understanding of job roles and workplaces, but the longer-term 

pathway is still unclear." Typical "no obvious change" responses were candid about limited 

role exposure: "Nothing has changed, because interns mostly do very basic chores like running 
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errands and transporting specimens—I didn't learn much real competence," and "I still don't 

have a clear idea; I feel quite lost, because being an intern and having a formal job are quite 

different things." 

Q2: Most influential support element. Among the 1,000 responses, 558 named exactly 

one of the three support elements as most influential: career mentors were chosen by 57.5%, 

industry role models by 28.1%, and the career development log by 14.3%; 62 responses (6.2%) 

named two or three elements as equally influential, and 380 (38.0%) were coded as "other" 

(mostly "none" or unclassifiable). Students who valued the mentor emphasised direction-

finding and reassurance: "When I felt confused during the internship, my mentor's career-

planning advice and emotional support helped me sort out my direction and corrected my one-

sided views of the profession." Role models were valued for making the future concrete: "For 

the first time I saw the real working state of this profession—its opportunities and challenges—

which broke my idealised image of it." Log supporters highlighted habit change: "Writing the 

log changed my one-sided view that laboratory work is just operating machines; it helped me 

build a habit of reviewing my experience instead of focusing only on the procedure itself." One 

student summarised the complementarity: "All three matter—the log is for planning, the 

mentor for direction, the role model as a benchmark." 

Interviews: developmental processes and perceptions (n = 37) 

Three shifts in professional understanding. Thematic analysis of the interviews 

identified three recurrent transformations. First, from idealised to realistic views of medicine: 

"I used to imagine doctors as legendary healers; in the wards I found they are ordinary people 

who get tired but keep going." Second, from technique-first to whole-person care: "I used to 

think medicine was just seeing patients, prescribing, and operating; now I understand it is more 

about responsibility, patience, and accumulated expertise—and humanistic care matters." 

Third, from passive conformity to active planning: "I no longer blindly chase popular 

specialties; I choose what actually suits me." Students anchored these shifts in emotionally 

salient events—receiving a patient's thankful banner ("what was seen was not my technique 

but my dedication"), feeling the weight of clinical responsibility ("one small mistake affects a 

patient's whole life"), and witnessing preceptors' endurance (a preceptor operating from 

morning to afternoon without lunch). 

Depth of reflection. Classification of journal and interview material into three levels 

indicated that roughly 35% of students' reflections remained at the descriptive level, about 45% 
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reached the analytical level, and about 20% attained the transformative level (i.e., linking 

reflection to identity and career direction)—a distribution broadly consistent with established 

models of reflective learning [38]. A nursing student's progression was typical: from "today I 

met an uncooperative patient" (descriptive) to "I realise communication is not just technique 

but the capacity to understand others" (analytical) to "this changed how I see nursing—I may 

suit a high-intensity emergency setting" (transformative). 

Attitudes toward the log and the unexpected role of competency evidence. Students' 

attitudes toward the CDL followed a U-shaped trajectory: initial resistance in roughly 40% of 

interviewees ("it felt like an extra burden on top of busy clinical work"), growing appreciation 

in about 45% after one or two rotations ("I began using it to summarise my strengths and 

weaknesses"), and deep identification in a minority ("I feel lucky to have had this experience"). 

The deep-reflection module was repeatedly described as "the hardest to write, but the most 

valuable." Notably, the competency-evidence module—designed as a secondary component—

generated a consistent and unanticipated response: students reported discovering previously 

unrecognised strengths. "I never realised my patience and communication skills were core 

strengths until I filled in the competency-evidence section," one clinical medicine student 

reflected; a dental medicine student similarly "became aware of how careful I am, which I had 

never noticed amid the daily rush." 

Perceptions of the tri-mentor mechanism. The three mentor types were perceived as 

functionally differentiated: clinical preceptors were ranked "most influential" by 76% of 

interviewees, valued for hands-on demonstration and daily professional modelling; career 

mentors were valued for "helping me sort out direction and make plans"; and role models for 

"letting me see what I could become." Two structural tensions were repeatedly described: 

information silos ("there is almost no information shared among my mentors") and occasional 

divergence of advice ("my preceptor suggested seizing a job offer, while my career mentor 

suggested further study"). Some students converted such divergence into decision practice—

weighing common ground between advisors—but others experienced it as added confusion. 

Regarding specialty direction, 48% of interviewees reported having determined a concrete 

direction (e.g., cardiology, emergency care), 32% described themselves as still exploring with 

clearer criteria, and 20% reported wavering because the clerkship had exposed real difficulties 

of the profession; these figures are interview-derived impressions and are not survey statistics. 
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Implementation process across four action research cycles 

Process indicators evolved across the four cycles as follows. Cycle 1 (weeks 1–4) revealed 

a low submission rate (52% against an 80% expectation), shallow records ("intravenous 

infusion × 5" style entries), and an almost untouched observation prompt. Adjustments—model 

entries, a reworded one-line observation prompt ("a staff member I noticed today whose 

conduct was worth learning"), and reduced frequency of extended entries—raised submission 

to 71% by week 4. Cycle 2 (weeks 5–8) targeted the mentor layer: preceptor comment 

participation was only 21% (6 of 28 preceptors), attributed to role-boundary perceptions and 

uncertainty about what to write; simplifying the comment to "signature plus one sentence," 

linking comments to teaching-assessment records, and setting a weekly minimum raised 

participation to 46% by week 8. Cycle 3 (weeks 9–12) addressed reflection depth by adding 

scaffolded prompts and replacing ineffective peer review with curated anonymous exemplars; 

65% of students subsequently evaluated deep reflection as "the most difficult but most 

valuable" part, and mentor feedback timeliness rose from roughly 40% to above 75% after 

time-limit rules and tracking were introduced. Cycle 4 (weeks 13–16) consolidated the system; 

feedback timeliness remained above 85%, and platform records indicated that over 90% of 

students maintained regular completion in the final cycle. Participation followed a U-shaped 

curve across the semester, dipping when clinical workload peaked and recovering as mentor 

linkage and exemplar displays increased perceived value. Students' post-implementation 

suggestions focused on an electronic version, more worked examples, and more frequent 

mentor interaction. 

Discussion 

This project embedded a structured career development support system—three-module 

reflective log, tri-mentor mechanism, and micro-courses—into vocational medical clerkships, 

refined it through four action research cycles, and evaluated student career development status 

at the end of the clerkship using a cross-sectional mixed-methods design. Three findings merit 

discussion: a "readiness gap" between competency and decision-making; the prominence of 

human guidance over the reflective tool; and the unexpected value of competency-evidence 

writing. Given the design, all interpretations are associative and hypothesis-generating. 

A readiness gap at the end of the clerkship. Self-perceived competence (3.92) and 

professional identity (3.83) were substantially higher than career decision-making readiness 

(3.58), and the two lowest-agreement items were plan formulation (46.6%) and goal clarity 
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(51.6%). In career construction terms, students had accumulated confidence resources—

supported by daily participatory practice in the ward community—more readily than the 

concern, control, and curiosity needed to organise a coherent occupational story [3,39]. This 

pattern is consistent with international observations that medical students' career-development 

needs are poorly served by information-giving alone and require structured self-assessment and 

planning activities [25,40,41]. The subgroup contrasts, although small, point to the same 

conclusion from a different angle: readiness—rather than competency—was where rural-origin 

students (r = −0.095), women (r = −0.101), and students from lower parental-education 

backgrounds (ε² = 0.014) lagged, echoing broader evidence that family cultural and social 

capital shapes career decision-making resources [42–44]. The slightly greater openness of 

rural-origin students to primary-care employment (57.3% vs 47.4%, V = 0.093)—while their 

first-choice rankings barely differed (16.5% vs 14.3%)—suggests that willingness and actual 

preference may diverge, an issue of direct policy relevance for grassroots workforce planning 

[17,45]. The uniform absence of competency differences across subgroups may reflect the 

standardised, procedure-level nature of vocational clerkship training; by contrast, dental 

medicine students' higher readiness and identity plausibly reflect a well-bounded occupational 

scope and relatively autonomous career paths. We stress that all effects were small (|d| ≤ 0.18; 

ε² ≤ 0.015) and that near-threshold, inconsistently supported findings (professional identity by 

origin and parental education) should not be over-interpreted. 

Human guidance outweighed the reflective tool. The starkest result was the hierarchy 

of perceived influence: career mentors (57.5%) far ahead of role models (28.1%) and the log 

itself (14.3%) among students naming a single most influential element. At first sight this 

seems to undercut the reflective-writing premise. A more plausible reading is that the log's 

effects were realised through interpersonal channels: consultations were explicitly anchored in 

journal content, and students who named the log typically described habit change ("reviewing 

my experience rather than focusing only on procedures")—a benefit that could be verbalised 

and reinforced by mentors. This is consistent with evidence that portfolio and reflective tools 

in medical education succeed only under enabling conditions—clear purpose, teacher 

engagement, and timely feedback [23,24,46,47]—and with mentoring research showing that 

developmental outcomes depend on relationship quality and responsiveness [48,49]. Moon's 

model would predict exactly this: reflection deepens when cognitive processing is coupled to 

feedback and social interaction [38]. The practical implication is that institutions should not 

deploy reflective career tools as standalone homework; they should engineer the interpersonal 
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loop around them—response-time standards, comment templates that lower preceptors' entry 

costs, and scheduled mentor–log consultations. The 76% of interviewees ranking preceptors 

most influential further suggests that embedding career prompts inside existing preceptor–

student interactions may reach more students than parallel career-specific channels, while role 

models served a distinct, inspiration-oriented function consistent with social-cognitive 

accounts of role modelling [50–52]. 

Competency evidence as a self-efficacy trigger. The most unexpected finding was the 

affective power of the competency-evidence module. Although designed as a recording aid, it 

repeatedly produced "discovery" experiences—students articulated strengths they had not 

previously recognised ("I never realised my patience was a core strength"). In Bandura's terms, 

the module operationalised mastery and vicarious experience into documented personal 

evidence, a plausible trigger for self-efficacy beliefs [50,53,54]. This suggests a design 

principle for career-embedded tools: balanced attention to positive evidence, not only to gaps 

and problems. It also connects to professional identity formation, which is driven by enacted 

practice and its interpretation rather than by instruction alone [55–58]; documenting "what I 

did well" appears to help students author the vocational narrative that career construction 

theory places at the centre of adaptation [3,39]. 

Implementation lessons. The four cycles showed that feasibility is achieved, not assumed: 

submission (52%→71%), preceptor participation (21%→46%), feedback timeliness 

(~40%→≥85%), and reflection depth all improved through scaffolding, exemplars, threshold-

lowering, and modest institutional embedding. These adjustments mirror the conditions 

identified for successful reflective portfolios [24] and the recognised difficulty of engaging 

busy clinical teachers [59–61]. The U-shaped participation curve and students' persistent 

requests for more mentor interaction indicate that sustaining engagement remains the binding 

constraint. Equally sobering, 59.6% of survey respondents reported no obvious change in 

career-plan clarity after 16 weeks, and only 18.0% articulated a specific direction; the 

interview-derived impression that 48% had determined a specialty direction is more optimistic 

but comes from a small, self-selected sample. A 16-week embedded system appears sufficient 

to shift frames of reference—students described idealised-to-realistic, technique-to-whole-

person, and conformity-to-planning shifts—but insufficient, for many, to produce articulated 

plans, particularly where mentor contact was thin. Differentiated support for students with low 

baseline readiness (rural-origin, first-generation, and plan-avoidant students) seems warranted 

[19,62–64]. 
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Limitations. First, the study was conducted at a single college with one cohort; 

transferability to other institutions and programme types is unknown. Second, the evaluation 

is cross-sectional: without a comparison group or within-cohort baseline, reported levels reflect 

end-of-clerkship status that may partly reflect clerkship experiences in general, not the 

embedded system; no causal inference is warranted. Third, the 12-item scale was self-

developed: internal consistency was excellent, but construct and criterion validity have not 

been externally established, and single-source self-report is subject to common-method and 

social-desirability bias; retrospective framings ("compared with before the clerkship") add 

recall bias. Fourth, self-selection and volunteer bias are likely: participation was voluntary and 

the response rate of approximately 22% means participants may be more career-engaged than 

non-participants, potentially biasing estimates upward; this limits generalisability. The 37 

interviewees were volunteers, probably with above-average involvement, so qualitative 

impressions (e.g., 76% preceptor influence; the 48/32/20 direction-clarity distribution) should 

be read as accounts of engaged students rather than cohort estimates. Fifth, open-ended 

responses were coded with LLM assistance; although coding followed predefined frames and 

human double-checking was performed (see Methods), residual misclassification is possible, 

and 9.1% of Q1 and 38.0% of Q2 responses could not be meaningfully classified. Sixth, 

multiple statistical comparisons were run without multiplicity adjustment, effect sizes were 

small, and one implausible age entry and the very small master's-education group (n = 8) limit 

demographic precision. Finally, process indicators (submission and participation rates) were 

self-reported by the project team rather than independently audited. 

Conclusions. Embedding structured career development support into vocational medical 

clerkships is feasible and acceptable, and iterative, cycle-based refinement was essential to 

make it work. End-of-clerkship data depict students who feel competent and identify with their 

profession but remain under-prepared for concrete career decisions, with small but consistent 

readiness gaps for rural-origin students, women, and students from lower parental-education 

backgrounds. Students valued human guidance—especially career mentors—over the 

reflective log itself, and an unplanned benefit emerged from strength-documenting: 

competency-evidence writing appeared to trigger self-efficacy. For practice, career-embedded 

tools should be implemented as interfaces within responsive interpersonal feedback loops 

rather than as standalone assignments. For research, longitudinal and controlled designs, 

externally validated measures, and multi-site replication are needed to test whether career-

embedded clerkships improve decision quality and, ultimately, the alignment of graduates with 
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workforce needs. 
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