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Abstract: Vocational training bases connect classroom learning with industry practice, but 
provincial quality reports rarely distinguish the system conditions, resources, implementation 
processes, and outcomes that shape their contribution to Sustainable Development Goal 4 
(SDG 4). This study used a descriptive evaluative case-study design, combining documentary 
analysis with secondary analysis of the 2023 Guangdong Provincial Higher Vocational 
Education Quality Report. The unit of analysis was Guangdong’s provincial higher-vocational 
education system; training-base performance was examined through indicators directly related 
to practical capacity, financing, staffing, industry participation, curriculum delivery, 
certification, graduate transitions, and stakeholder outcomes. Of 123 appendix indicators, 121 
contained values, and 40 met prespecified relevance, traceability, non-duplication, and 
interpretability criteria. Absolute, relative, and direction-adjusted changes were calculated for 
comparable 2022–023 indicators, while conflicting source values were retained rather than 
averaged. The 2023 profile documented 450 virtual-simulation bases, 216 enterprise co-built 
practice centers 853 teaching-resource repositories, 19,359 industry mentors, and 109,182 
vocational-skill certificate recipients. In the primary trend set, Process indicators had the largest 
median direction-adjusted change (18.48 %), followed by Input (10.07 %) and Product 
(1.52 %). The graduate destination rate fell from 98.62 % to 92.16 %, and fiscal appropriation 
per student declined by 13.23 %. These descriptive results are consistent with a possible 
mismatch between faster growth in selected capacity and process indicators and slower 
movement in several outcomes; they do not establish causation. The study provides an 
auditable CIPP-SDG 4 reporting procedure and identifies the need for utilization, equity, and 
longitudinal outcome data. 

Keywords: quality assurance; industry–education integration; work-based learning; skills 
ecosystems; digital simulation; outcome monitoring; administrative data 

1. Introduction 

Technical and vocational education and training (TVET) play an important role 
in the sustainable social development by bridging education and occupational capacity, 
productivity and decent work. Research on vocational provision and its impact on 
employment is no longer about the question of to what extent the provision is related 
to employment, but how the skills system is affected by technological change, local 
development, workplace learning, and institutional coordination [1–5].  

These wider aspects are closely linked to SDG target 4.3 (equal access to 
technical, vocational, and tertiary education); SDG target 4.4 (relevant technical and 
vocational skills for employment, decent work, and entrepreneurship); SDG target 4.a 
(effective and inclusive learning environments); and SDG target 4.c (qualified 
teachers). In the context of this policy discourse, the Chinese vocational system has 
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grown, but research efforts have been ongoing to uncover issues of status stratification, 
non-strong signaling of qualifications, lack of high-level skills, and conflict between 
expansion and quality [6–9]. Training bases are at the heart of these concerns as they 
are the physical, digital and organizational environment in which practical learning, 
involvement in enterprises and competence building is expected. It is important to note 
that the quality of their work can’t just be assumed from their number in the facilities: 
A “well-equipped base” could be underutilized, the quality of enterprise involvement 
could be inconsistent, and higher participation could lead to better transition success. 

There are four key questions that are addressed by the Context-Input-Process-
Product (CIPP) model: What are the needs and environmental conditions? (Context) 
Inputs: What resources are available? How activities are put into practice (Process)? 
What are the results of the operation (Product) [10,11]? The four dimensions in this 
study are not considered to be a set sequence of events nor to be independent of one 
another as a single score. Rather they are employed to create evidence and provide 
feedback for planning. Stakeholder involvement, teacher / trainer competence and 
career guidance have been highlighted as key factors in vocational education in the 
previous studies [12–14]. Other elements of effective vocational provision that have 
been identified are the quality of the curriculum, the involvement of industry and the 
evaluation's transparency [15–18]. Also, research in the area of digital repository and 
smart learning environment indicates that technology becomes useful when it is 
directly linked to the pedagogical objectives and the real learning activities [19–21]. 
Research exploring vocational learning, employability and learner development also 
indicates that the results of educational attainment rely on more than just technological 
and institutional resources [22–24]. The assessment practices and the arising of related 
vocational competences are also still relevant in the evaluation of vocational 
provision's effectiveness [25]. Results from the various applications of immersive and 
virtual-reality technologies indicate that simulation technologies can be used to 
enhance vocational learning, however, the effectiveness of the technology relies on 
proper instructional design and the engagement of the learner, as well as the 
meaningful assessment [26–28]. Studies on mixed reality synthesis in recent years also 
suggest that the benefits of mixed reality approaches include cognitive, behavioral, 
and affective benefits; however, the results are inconsistent when considering the 
various implementations [29]. Meanwhile, research into the situation and appeal of 
vocational education warns that growth in the system does not automatically bring 
about an enhanced position in society or greater perceived value [30,31]. A study on 
the quality of the internship shows that what a learner actually experiences in the 
workplace is important as well as how many internships he or she has completed [32]. 
Other research with youth at risk of social exclusion also reveals that greater access 
does not always lead to equal participation or learning outcomes [33]. They are similar 
to the concerns raised in CIPP evaluations, which focus on the importance of looking 
at context, resources, implementation, and outcomes together instead of relying on 
individual indicators [34]. Even with these progressions, there are three related gaps 
that exist. The majority of CIPP applications are concerned with bounded educational 
programs, as opposed to providers of a provincial vocational system reporting 
infrastructure, activities and outcomes across a number of units [10,11,34]. In recent 
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TVET studies, the integration of components of vocational education into an 
administrative evaluation system that addresses SDG questions is comparatively less 
studied, and rather the attention is paid to individual components of TVET. 
Furthermore, there is little methodological support for how to deal with the overlap 
and conflict between values from the different sections of the narrative, tables, and 
standardized appendices so that they do not result in an unsupported composite 
ranking or a similar causal model. 

This study aims to overcome these shortcomings by carrying out a descriptive 
evaluative case study at the provincial level: Guangdong Provincial Higher Vocational 
Education Quality Report 2023 [35], and using selected SDG 4 reporting priorities as 
a lens for interpretation [36]. This focus on training bases is maintained with the 40-
indicator core set limited to system conditions, resources, delivery processes and 
outcomes that directly relate to practical-training provision, such as equipment, 
workstations, virtual-simulation bases, industry mentors, co-built training centers, 
training bases that integrate the curriculum certificate, training bases that support 
internships, training bases that certify, graduates’ transitions, and the outcomes of 
stakeholders. Other provincial indicators were used only where they delineated the 
operating context or resource envelope of these bases. The study’s original 
contribution is an auditable process that differentiates reported fields from 
independent observations, maps only available indicators to CIPP and SDG 4, 
maintains definitional conflicts and separates capacity expansion from reported results. 
The study addressed three research questions: RQ1: Can provincial quality-reporting 
data support a transparent CIPP-SDG 4 evaluation of training-base-related provision? 
RQ2: What strengths and gaps are evident across the Context, Input, Process, and 
Product dimensions? RQ3: How did comparable indicators change from 2022 to 2023, 
and do the descriptive findings remain stable after deduplication and source 
reconciliation? 

2. Materials and methods 

2.1. Study design, unit of analysis and data source 
This study used a descriptive evaluative case-study design based on documentary 

analysis and secondary analysis of aggregated administrative data. The unit of analysis 
was Guangdong’s provincial higher-vocational education system, not an individual 
institution, learner, or training center. The 2023 profile and the 2022–2023 trend series 
were interpreted specifically for training-base-related provision through indicators of 
practical capacity, finance, staffing, industry participation, curriculum delivery, 
certification, graduate transitions, and stakeholder outcomes. The source report, 
published in January 2024, consolidates institutional quality reports and provincial 
administrative statistics [35]. The analytical record retained the original Chinese 
indicator labels, English translations, units, source pages, CIPP classifications, SDG 4 
links, and definitional conflicts. The report also provided survey-response counts for 
527,021 current students, 278,804 graduates, 60,232 staff, 31,640 employers, and 
641,613 parents. These counts describe survey coverage and were not treated as 
independent province-level observations. 
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2.2. Dataset validation and analytical feasibility 
Validation preceded interpretation. The appendix reported 123 indicators, of 

which 121 contained values, yielding 98.37 % field completeness. The two unreported 
fields concerned full-time aesthetic-education teachers and class advisers. The 
indicators included counts, percentages, monetary values, ratios, teaching hours, and 
per-student measures. Forty indicators were retained in the training-base core set, and 
none had missing values. The full appendix contained 5 Context, 46 Input, 22 Process, 
and 50 Product indicators; the core set contained 2, 19, 10, and 9 indicators, 
respectively. The imbalance reflects the content of the source report rather than a 
sampling design. 
2.2.1. Indicator selection and classification 

Five pre-specified criteria were used to designate the core set. Indicators were not 
included if they referred to activities beyond the scope of the training-base focus, were 
reported in a numerical value and unit but not a standard appendix table, or had a 
reported value that was not interpretable, or duplicated a retained measure, or had a 
reported value that was not interpretable. The change in the number of reported 
indicators from 123 to 121 completed fields and the introduction of the 40-indicator 
core set, the 37-row comparison series and the smaller primary and sensitivity trend 
sets is described in Supplementary Tables S1–S4. 

Author team members used the operational definitions given in Table 1 to select 
and map the CIPP-SDG 4. There was no external expert panel or Delphi procedure, 
content-validity ratio, content-validity index, or formal inter-rater agreement test. The 
manuscript therefore reports rule-based content relevance and traceability, but does 
not claim formal or psychometric content validity. Ambiguous or conflicting values 
were not resolved by preferring the larger value, but were kept in the source-
discrepancy log and the standardized value in the appendix was used in the primary 
2023 profile. 

Table 1. Variable definitions and CIPP-SDG 4 measurement mapping. 

CIPP dimension Operational domain Representative indicators and units Preferred direction SDG 4 link 

Context System demand and 
scale 

Full-time enrolment (persons); professional 
clusters (count); regional coordination 
mechanisms (count) 

Descriptive / higher when 
operational 4.3, 4.4 

Context Industry alignment Professional or integration structures linked to 
industry demand (count) Higher, subject to active use 4.4 

Input Human resources 
Student-teacher ratio; dual-qualified teachers 
(%); senior-title teachers (%); full-time teachers 
(persons) 

Lower ratio; higher 
qualifications/capacity 4.c 

Input Finance and protection Fiscal appropriation per student (CNY); 
internship funds and insurance (CNY) 

Higher, with adequacy 
benchmark 4.a, 4.4 

Input Physical and digital 
capacity 

Equipment per student (CNY); workstations per 
student; repositories, courses and simulation 
bases (count) 

Higher, conditional on 
utilization 4.a, 4.4 

Process Industry participation Partner enterprises, co-built centers and industry 
mentors (count); mentor hours Higher, conditional on quality 4.4, 4.c 

Process Curriculum and delivery 
Joint courses/textbooks; curriculum-certificate 
courses/hours; non-degree training 
projects/hours 

Higher, conditional on learning 
quality 4.3, 4.4 
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Table 1. (Continued). 

CIPP dimension Operational domain Representative indicators and units Preferred direction SDG 4 link 

Product Skills and transitions Certificate recipients; destination rate (%); 
income (CNY/month); three-year promotion (%) Higher 4.4 

Product Stakeholder outcomes Student, graduate, employer and parent 
satisfaction (%) Higher 4.4, 4.a 

Note: Preferred direction records the evaluative interpretation used in the change analysis; it is not a 
causal sign. The mapping describes training-base-related provision at the provincial-system level and 
does not imply that each indicator is measured at an individual base. Source: Authors’ rule-based 
mapping from the official report [35]. 

2.3. CIPP-SDG 4 measurement framework 
Context indicators represented system scale, policy conditions, and regional 

industry demand. Input indicators covered finance, staffing, equipment, digital 
resources, and practical-training capacity. Process indicators covered enterprise 
engagement, curriculum-certificate alignment, industry-mentored training, internship 
support, and non-degree training delivery. Product indicators covered skills 
certification, graduate transitions, income, career progression, and stakeholder 
satisfaction. The operational domains are defined in Table 1. Indicators were retained 
in their original units and were not combined into a common total. Figure 1 shows the 
sequence of evaluation questions and the feedback function of CIPP; the arrows are 
not causal pathways. 

Figure 1 organizes the analysis as four sequential evaluation questions. Context 
identifies system needs and conditions, Input identifies resources, Process examines 
implementation, and Product summarizes reported outcomes. The feedback arrow 
represents the use of findings for subsequent planning rather than an estimated causal 
effect. 

 
Figure 1. CIPP-based evaluation logic and SDG 4 linkages used in this study. 
Arrows show the sequence of evaluation questions and feedback, not estimated 
causal effects. Source: Authors’ framework based on [35,36]. 

2.4. Change analysis and sensitivity tests 
For each comparable indicator i, absolute change was calculated as 
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∆�= 푋� , 2023 − 푋� , 2022 (1) 

Relative change was calculated as 

푟� = (푋� , 2023 − 푋�, 2022)/|푋�, 2022| (2) 

Direction-adjusted change was defined as 

푑� = 푠�푟�,                 푠� ∈ {+1, −1} (3) 

where 푠� = +1 when a higher value was preferred and 푠� = −1 when a lower value 
was preferred. In plain terms, direction adjustment expresses improvement 
consistently: Increases receive a positive sign when higher values are preferred, while 
decreases receive a positive sign when lower values are preferred, as for the student-
teacher ratio. Indicators with a zero baseline were described as new structures and 
were not assigned a relative rate. Cohort-size counts were treated as descriptive when 
an increase did not necessarily represent better quality. Dimension-level medians, 
means, and positive / negative counts were used only as descriptive summaries of the 
available indicators. They are not standardized effectiveness scores or directly 
comparable estimates because the dimensions contain different numbers, units, and 
types of indicators. 

The comparison file contained 37 reported rows. The primary analysis excluded 
four duplicate or definitionally overlapping rows from a secondary industry-academia 
table. It also treated three zero-baseline structures as new developments and one 
graduate-cohort count as descriptive rather than direction-scored. The resulting 
primary set contained 29 direction-scored indicators: 15 Input, 5 Process, and 9 
Product indicators. The sensitivity analysis reintroduced the four overlapping rows, 
producing 33 direction-scored indicators: 16 Input, 8 Process, and 9 Product indicators. 
A separate source-reconciliation check preserved alternative values from narrative 
tables and appendices rather than forcing a single harmonized estimate. Examples 
included 447 versus 450 virtual-simulation bases, 58,404 versus 58,998 full-time 
teachers, and 216 enterprise co-built practice centers versus 258 total open regional 
practice centers. The standardized appendix value was used for the primary 2023 
profile because it is the report’s common reporting table; alternative values remained 
documented. 

2.5. Reproducibility, ethics and scope control 
The overall data-processing pipeline is summarized in Figure 2. The process 

starts with source extraction and validation, followed by application of rules for 
indicator selection, and continues with CIPP-SDG 4 mapping and indicator-level trend 
analysis and source-discrepancy checks. The analysis package contains the entire 
appendix, the 40-indicator core set, the comparison series, the calculation formulas, a 
data dictionary and a source-discrepancy log. The indicator-selection matrix is listed 
in Supplementary Tables S1–S3 and all comparison rows are reported in 
Supplementary Table S4. There was no intervention, identifiable records or direct 
contact with participants, and no institutional ethical approval or informed consent. 
The analysis is limited to Guangdong and is not a causal estimate of the effect of any 
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specific training base but a ‘pure’ system-level assessment with training-base 
implications. 

 
Figure 2. Research workflow and data-processing pipeline. The quality gates 
preserve source conflicts and prevent invented observations or causal claims. 

3. Results and discussion 

3.1. Dataset adequacy and measurement validity 
The validated descriptive profile is shown in Table 2. The report was fully 

completed with sufficient information for a structured CIPP case evaluation; 121 of 
the 123 fields in the appendix were filled out; and all 40 core indicators were reported. 
The indicators stayed in their original units since percentages, monetary values, counts, 
ratios and teaching hours are not commensurable. It would be misleading to combine 
them into a total, as this would mask substantive differences and give false precision. 
Therefore, indicator-level profiles and direction-adjusted change within similar series 
were analyzed. 

Table 2. Dataset validation and selected 2023 descriptive indicators. 

Validation or indicator 2023 value Unit / coverage Interpretive note 

Appendix completeness 121/123 (98.37 %) reported fields Two values were not reported. 

Core CIPP dataset 40 indicators No missing values; province-level profile. 

Observation level 1 province-year Not 40 independent cases. 

Current-student survey 527,021 respondents Source survey coverage. 

Graduate survey 278,804 respondents Source survey coverage. 

Employer survey 31,640 respondents Source survey coverage. 

Full-time enrolment 1,225,517 persons System scale. 

Student-teacher ratio 16.79 students per teacher Appendix value; alternative table reports 19.23. 

Dual-qualified teachers 63.40 % Appendix value. 

Teaching-resource repositories 853 count Digital / curriculum input. 

Virtual-simulation bases 450 count Narrative value is 447. 
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Table 2. (Continued). 

Validation or indicator 2023 value Unit / coverage Interpretive note 

Enterprise co-built practice centers 216 count Narrative total of open centers is 258. 

Industry mentors 19,359 persons 3,190,770.22 annual teaching hours. 

Skill-certificate recipients 109,182 persons 8.91 % of full-time enrolment. 

Graduate destination rate 92.16 % Product outcome. 

Employer satisfaction 98.16 % Appendix value; figure reports 98.18 %. 
Note: Standard deviations are not reported because the unit of analysis is one provincial system. Survey 
response counts are coverage measures, not independent province-level observations. Source: [35].  

Table 3 separates the concepts of rule-based content relevance from 
psychometric validity. Explicit mapping of each source definition to the operational 
CIPP domains and the SDG 4 targets increased the relevance, and the original label, 
unit, source page and discrepancy notes also enhanced the traceability of the sources. 
The mapping is not a formal expert validation or psychometric content validation. 
Because the administrative indicators are not repeated items measuring a common 
latent construct, it was not possible to construct reliability or convergent or 
discriminant validity. It would therefore be misleading to report a correlation matrix 
or an alpha coefficient. 

Table 3. Measurement adequacy, traceability, and validity limits. 

Assessment Result Scientific interpretation 

Missing-value analysis 
2 of 123 appendix indicators 
missing; 0 of 40 core indicators 
missing 

Adequate for descriptive evaluation; no imputation was applied. 

Content relevance Supported by rule-based 
mapping 

Indicators were mapped by explicit source definitions; no formal expert-
validation or inter-rater procedure was conducted. 

Traceability Supported Original label, unit, report page and discrepancy notes were retained. 
Correlation analysis Not estimable One provincial observation does not permit a meaningful correlation matrix. 
Internal consistency / reliability Not applicable Administrative indicators are not interchangeable items of a latent scale. 
Convergent and discriminant 
validity Not estimable No repeated construct items or institution-level sample was available. 

Criterion validity Partially supported Outcomes are official indicators, but independent external verification was 
unavailable. 

Note: “Not estimable” is a design-based conclusion. No synthetic correlation, reliability or validity 
statistics were generated. 

3.2. Context and input profile 
The context evidence, in turn, portrays a large, differentiated system: 1,225,517 

full-time students, 604 professional clusters, and a considerable amount of policy 
activity regarding industry / education integration. The report for 2023 noted that there 
were 28 applications for the municipal industry-education consortia, seven 
applications for sectoral integration communities and 103 applications submitted for 
the open regional practice centers [35]. The figures reflect the quick 
institutionalization of coordination mechanisms; applications are not necessarily the 
same as quality of operation or successful utilization. 

There was a great amount of input capacity. The student-teacher ratio in the 
standardized appendix was 16.79, 63.40 % dual-qualified full-time teachers, and 
25.27 % full-time teachers with senior professional titles, with a total number of 
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58,998 full-time teachers. The digital resources consisted of 853 teaching-resource 
repositories, 7196 premium online courses, 450 virtual-simulation bases, 0.77 
teaching and research equipment workstations on campus per student, and CNY 
12,985.24 in teaching and research equipment per student. The total value of the 
practical equipment provided by enterprises is CNY 934.07 million, based on the 
reported CNY 93,407.28 ten-thousand-unit value. Figure 3a shows some of the 
physical and digital resource counts and Figure 3b shows stakeholder-outcome and 
teacher-quality percentages. The two panels are not on a common scale nor are they a 
composite index. 

The overall trend of the input profile was not consistently favorable. The annual 
special fiscal appropriation grew by CNY 1.488 billion to CNY 8.780 billion, while 
the fiscal appropriation per student dropped by CNY 2663.65 to CNY 17,471.12, a 
decrease of 13.23 %. This is a difference, meaning that aggregate budget growth was 
not in line with reported scale of the system. In contrast, the per-student fiscal pressure 
did not seem to affect internship-specific funding, which increased by 26.87 %, or 
internship liability insurance funding, which increased by 29.94 %, indicating specific 
protection of work-based learning under per-student fiscal pressure. 

 
Figure 3. Selected 2023 training-base capacity and outcome profile: (a) 
infrastructure counts; (b) selected teacher-quality and outcome percentages. Source: 
Authors’ calculations from [35]. 

3.3. Process performance 
The primary trend set had the most consistent description improvement as process 

indicators. Enterprise partners increased from 24,375 to 31,005 (27.20 %), cooperative 
majors from 2661 to 3030 (13.87 %), jointly developed courses from 9630 to 11,410 
(18.48 %), and jointly compiled textbooks from 1028 to 1760 (71.21 %). The biggest 
relative change was in jointly prepared textbooks, but the number of these is not a 
measure of instructional quality. In 2023, there were 18614 integrated curriculum 
certificate courses and 1075722 teaching hours of integrating curriculum and 
certificate courses. 

Collaborations were not limited to formal ones. Approximately 164.82 hours per 
mentor were spent by industry mentors (19,359) delivering a total of 3,190,770.22 
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hours of teaching. Industry mentors (19,359), comprising 65 master craftsmen or 
model workers, delivered 3,190,770.22 hours of teaching, which is equivalent to 
164.82 hours of teaching per mentor. The total amount of mentors’ remuneration was 
CNY 220.89 million, and 216 open regional industry-education practice centers were 
reported as jointly built by enterprises. The report also indicated 7329 non-degree 
training projects and 1,954,796.10 training hours with an average of 266.72 hours per 
project. These measures do not indicate either attendance quality, equipment use, 
observed instruction quality or learning gains for learners. 

3.4. Product outcomes 
Product indicators documented high 2023 levels but mixed trends. Overall, 

109,182 learners received vocational skill-level or vocational qualification certificates, 
equivalent to 8.91 % of full-time enrolment reported in the appendix. The graduate 
destination rate was 92.16 %, average monthly income was CNY 4190, and the three-
year promotion rate was 48.95 %. Of 444,730 graduates in initial employment, 
199,671 were employed locally, representing 44.90 %. Stakeholder ratings were also 
high: Current-student satisfaction was 80.55 %, professional-course satisfaction was 
85.96 %, graduate satisfaction was 88.32 %, and employer satisfaction was 98.16 %. 

High outcome levels did not prevent deterioration in selected trends. The 
destination rate fell from 98.62 % in 2022 to 92.16 % in 2023, an absolute decline of 
6.46 percentage points and a relative decline of 6.55 %. The source table printed a 
change of -3.20, which is arithmetically inconsistent; that figure was retained in the 
discrepancy log but not used analytically. Three-year graduate satisfaction and 
employer satisfaction increased slightly, parent satisfaction fell by 0.69 percentage 
points, and monthly income rose by 6.89 %. The reported graduate cohort nearly 
doubled, increasing by 91.46 %. The pattern is therefore consistent with slower 
movement in several outcomes than in selected capacity and process indicators, but it 
may also reflect cohort expansion, labor-market conditions, reporting changes, 
indicator sensitivity, or time lags between investment and outcomes. 

3.5. Main directional results 
The primary deduplicated results are summarized in Table 4 and Figure 4. 

Process indicators had the largest median direction-adjusted change (18.48 %), and all 
five moved in the preferred direction. Among the 15 Input indicators, 14 moved in the 
preferred direction and one moved in the opposite direction; the median and mean 
changes were 10.07 % and 10.71 %, respectively. Product indicators included seven 
positive and two negative series, with a median of 1.52 % and a mean of 11.07 %. The 
higher mean was influenced by the large increase in confirmed graduate destinations 
as the graduate cohort expanded. For this reason, the median provides the more stable 
description of typical Product movement. 

Context trends were not summarized as relative rates because two Context 
coordination mechanisms and one Process-related practice-center application measure 
had zero baselines in 2022. They were reported as new institutional structures rather 
than assigned mathematically undefined growth rates. This treatment preserves the 
distinction between new governance arrangements and measured outcome 
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improvement. 

Table 4. Main direction-adjusted 2022–2023 evaluative results. 

CIPP dimension Primary 
indicators (n) 

Median direction-
adjusted change 

Mean direction-adjusted 
change Positive / negative Interpretation 

Context 2 new structures Not calculated Not calculated 2 new / 0 closed 
Zero-baseline Context structures 
were described, not converted to 
rates. 

Input 15 10.07 % 10.71 % 14 / 1 Broad capacity gains; per-student 
fiscal support declined. 

Process 5 scored + 1 
new 18.48 % 27.18 % 5 / 0; 1 new 

All scored indicators improved; 
one zero-baseline structure was 
reported separately. 

Product 9 1.52 % 11.07 % 7 / 2 Typical gains were modest; mean 
affected by cohort-scale growth. 

Note: Positive / negative counts refer to the preferred evaluative direction among scored indicators. 
Two Context structures and one Process structure had zero baselines and were reported as new 
developments rather than assigned relative rates. 

Figure 4 displays the dimension medians and means for the direction-scored 
primary set. The bars are descriptive summaries; they are not confidence intervals, 
significance tests, or causal effect estimates. 

 
Figure 4. Direction-adjusted change in the primary deduplicated indicator set, 2022–
2023. Bars show dimension medians and mean; labels report positive and negative 
series. 

3.6. Robustness and sensitivity 
When all comparison rows were added back in, the descriptive ordering stayed 

the same. Table 5 indicates that the Process median was still positive at 16.18 %, and 
all 8 had a Process series in the desired direction. The Input median was reduced from 
10.07 % to 8.32 % due to overlapping faculty statistics being included in the extended 
set from a different reporting table, and 14 of 16 Input series stayed positive. The 
outcomes of the products remained the same. These checks do not provide statistical 
significance or causation, rather they contribute to the stability of the descriptive 
pattern that resource and partnership indicators grew faster than the traditional Product 
indicator. 

The descriptive interpretation was not changed, although some point estimates 
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changed due to source reconciliation. The numbers of virtual-simulation bases 
reported in the source-report appendix were 450, while the numbers in the narrative 
were 447; the numbers of full-time teachers in the appendix were 58,998, while in the 
narrative they were 58,404; the percentages of employer satisfaction in the appendix 
were 98.16 %, while in the narrative they were 98.18 %. These differences are 
statistically insignificant but in terms of repeatability they are significant. The 216 
enterprise co-built practice centers and the 258 total open regional centers are not the 
same thing, but rather two different definitions. The labels were therefore kept apart 
and no conflicts in the values were averaged. 

Table 5. Robustness, sensitivity and source reconciliation analysis. 

Sensitivity 
specification Input result Process result Product result Conclusion 

Primary deduplicated 
set 

n = 15; median 10.07 %; 
mean 10.71 %; 14+/1- 

n = 5; median 18.48 %; 
mean 27.18 %; 5+/0- 

n = 9; median 1.52 %; 
mean 11.07 %; 7+/2- 

Process indicators showed larger 
typical descriptive changes than 
Product indicators. 

All comparison rows n = 16; median 8.32 %; 
mean 9.62 %; 14+/2- 

n = 8; median 16.18 %; 
mean 22.24 %; 8+/0- Unchanged The descriptive ordering remained 

stable. 

Appendix-priority 
values 

450 virtual bases; 58,998 
teachers; 98.16 % 
employer satisfaction 

216 enterprise co-built 
centers 92.16 % destination rate Standardized appendix used for 2023 

profile. 

Narrative / alternative 
values 

447 virtual bases; 58,404 
teachers; 98.18 % 
employer satisfaction 

258 total open centers Destination-rate source 
change label inconsistent 

Alternative values were retained; the 
descriptive interpretation did not 
depend on small differences. 

Scale-only counts 
excluded 

Cohort size treated as 
descriptive 

New zero-baseline 
structures not rate-scored 

Confirmed-destination 
growth interpreted with 
cohort context 

This treatment reduced the risk of 
overstating quality improvement. 

Note: “+” and “-” indicate positive and negative direction-adjusted series. Alternative values were 
retained in the discrepancy log rather than averaged. 

4. Discussion 

4.1. Interpreting capacity, processes, and outcomes 
The primary outcome is a descriptive trend that is quite consistent, where most 

of the selected Input and Process indicators rose more quickly than the typical Product 
indicator. This pattern is consistent with there being a mismatch between the increase 
in selected capacities and measures of activity and a movement of some outcomes, 
though not that the resources were used ineffectively, or that outcomes worsened due 
to expanded activity. The possibility of cohort expansion, labor-market conditions, 
reporting changes, indicator sensitivity and time lags between investment and graduate 
outcomes are still possible explanations. The findings contribute to the application of 
CIPP in TVET, as the four dimensions can be followed as an evidence-organizing 
process: Context is used to identify needs and conditions, Input is used to document 
mobilized resources, Process is used to document implementation, and Product is used 
to document reported outcomes. This sequence is not a linear causal model, nor are 
the four dimensions comparable components of a single effectiveness score. 

This is in line with studies that seek to differentiate between workplace exposure 
and workplace curriculum quality [5] and that highlight trainers, guidance and learner 
experience [12–15]. It is also consistent with efforts to involve industry in the 
education process [16,17]. The number of partnerships, courses, or textbooks can 
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increase opportunities and their learning value relies on co-design, instructional 
responsibility, assessment, use, and experience. The Guangdong report thus provides 
a clearer picture of the architecture and scale of collaboration than its pedagogical 
quality. 

4.2. Methodological contribution 
The methodological contribution is a defensible method for analyzing 

administrative reports with very few statistical observations, but with many 
dimensions. The report contains 123 fields, but these fields do not constitute 123 
independent cases or observations. This way, pseudo-replication from correlations of 
unrelated aggregates, machine-learning models built on a single province-year, or 
reliability statistics for administrative variables not intended to be a scale is avoided. 
The content relevance and traceability that can be added with rule-based mapping and 
the discrepancy log increases auditability, but can’t replace formal expert validation. 

The procedure builds on the systematic CIPP reviews and program evaluations 
[10,11,34], and is an extension of the same issue identified in public-sector datasets: 
A single construct can be presented in multiple ways, as narrative text, in a thematic 
table, or in a standardized appendix with slightly different values. The inclusion of the 
standardized appendix while allowing for alternative values is clearer than choosing 
the more favorable of several different definitions or the average value of such 
incompatible values. The direction-adjusted measure also clarifies the direction 
without suggesting causality. Because the dimensions are composed of diverse 
indicators, the medians continue to describe the dimensions rather than provide 
estimates of comparative effectiveness. 

4.3. SDG 4, policy, and managerial implications 
The results have specific implications for the chosen SDG 4 targets. Access-

related system and non-degree training indicators are associated with target 4.3; 
certification, industry mentoring, curriculum-certificate integration, employment 
outcomes, and other skills-related indicators are associated with target 4.4; equipment, 
virtual-simulation bases, workstations, and internship protection are associated with 
target 4.a; and teacher ratios, dual-qualified staff, and industry mentors are associated 
with target 4.c. Learner-level subgroup data are not available in the source. The study 
thus assesses selected SDG 4 priorities, instead of SDG 4 in its entirety. 

Facility counts should be supplemented with measures of utilization and learning 
quality for provincial and institutional managers. Each physical and virtual base 
should be reported separately for annual reporting of learner contact hours, occupancy/ 
utilization rate, downtime, completion, assessment performance, instructor 
qualifications, enterprise co-teaching intensity and learner feedback. Task authenticity 
and learning outcomes should be used to evaluate digital and immersive facilities, not 
strictly on the basis of the number of facilities installed [19,26–29]. 

The adequacy of resources for individual students must also be monitored. While 
the amount of money appropriated per student fell, the amount of money appropriated 
for aggregates grew. It is important that the expansion goals go along with minimum 
per learner funding adequacy thresholds, equipment renewal and maintenance plans, 
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mentor capacity development, and internship insurance coverage. Reported number of 
practical workstations per student (0.77) and enterprise-provided practical equipment 
per student (approx. CNY 762) are useful benchmarks, but it is important to have 
program-level data on need and utilization to interpret. 

Outcomes should be reported in a longitudinal and disaggregated way. The 
institution, program cluster, sex, rural or urban origin, disadvantage of the student and 
the employer should all be reported for destination rates, income, promotion and 
satisfaction of the employer. Because these subgroup variables are unavailable, the 
present study cannot evaluate SDG target 4.5. This is an important omission because 
social sorting and exclusion are important factors determining participation and status 
in the labor market and formal access to it [6,7,30–33]. Reporting on enterprise 
collaboration should also separate the signs of an agreement from a verified delivery, 
co-teaching, assessment responsibility and an independently validated result. 

4.4. Limitations and future research 
There are six limitations in the study. First, it is looking at one province and is 

not able to be generalized nationally. Second, the main profile is cross-sectional and 
the comparison window includes only two years, and therefore short-term (temporary) 
cohort, policy or labor-market conditions cannot be disentangled from longer-term 
trends. Third, the data are aggregated and do not identify mechanisms at learner, 
program, institution or individual-level. Fourth, the study is based upon an official 
administrative report, which could include institutional self-reporting, selective 
reporting, or reporting incentives. Fifthly, the raw data from which the estimates were 
derived were not available for independent verification, nor were the denominators of 
the surveys, and the methods used for measuring population change were unavailable. 
Sixth, there are differences in values by report locations and / or report definitions, 
which suggests some report and/or transcription errors. Sampling uncertainty was not 
quantified in the sensitivity analysis because of duplication and alternative source 
values. The challenge of SDG target 4.5 is also not being addressed due to the absence 
of disaggregated subgroup data. These limits do not preclude the use of descriptive 
evaluation, but they limit causal inference, ranking and generalizing. 

Future studies should build up a harmonized institution-year panel from the 
individual college quality reports. The training base should have consistent identifiers 
and definitions of utilization hours, learner participation, instructor qualifications, 
enterprise co-teaching, assessment results, completion, equipment downtime and 
graduate outcomes. Outcomes need to be tracked for a minimum of three years and 
broken down into institutional, program, sex, rural/urban, disability status and 
socioeconomic disadvantage. This classification framework should also be evaluated 
by independent vocational-education and evaluation experts using a documented 
consensus or content-validation procedure. Multi-level models taking into 
consideration the size of the institution, the program mix, the governance status and 
regional economic conditions could benefit from such a panel. Machine learning 
would be suitable once there was an institution-year sample size large enough and 
consistently defined, and train-test separation and explainability in place. The 
numerical results cannot be extrapolated to other provinces or vocational systems that 
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provide similar quality reports, but the process of source validation and indicator 
mapping could be adapted for other provinces or vocational systems. 

5. Conclusion 

The research findings indicate that there are high levels of reported capacity for 
practical and industry-related education in the Higher Vocational Education system at 
the provincial level in Guangdong. From 2022 to 2023, all five direction-scored 
Process indicators in the primary set moved in the preferred direction, with a median 
direction-adjusted change of +18.48 %; the typical Product movement was smaller, 
while the graduate destination rate and fiscal appropriation per student fell. A pattern 
of faster growth in selected capacities and process measures and slower growth in 
some outcomes does not indicate that resources contributed, or did not contribute, to 
specific outcomes. The analysis covers selected indicators related to SDG targets 4.3, 
4.4, 4.a, and 4.c, but not target 4.5 because the source lacks disaggregated subgroup 
data. The study contributes to the field of educational evaluation by demonstrating the 
utility of CIPP in structuring a diverse body of administrative data without assuming 
the dimensions of the model of evaluation are a causal sequence or an effectiveness 
continuum. Implementation should include the assignment of persistent identifiers to 
training bases, consistent definitions of what is being reported, tracking of annual 
utilization and tracking of instructional quality, and the creation of linkages with 
disaggregated outcomes for graduates of training bases extending over a minimum of 
three years. The numerical findings should not be statistically extrapolated beyond 
Guangdong; however, the auditable mapping and source-reconciliation process may 
be adapted to similar provincial reports. Future studies should validate the 
classification with independent experts and then create a harmonized panel at the 
institutional level, prior to applying multilevel modelling or predictive approaches. 
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Appendix. Source-report appendix clarification 

In this article, references to the “appendix” in descriptions of source values refer to the standardized appendix of 
the Guangdong Provincial Higher Vocational Education Quality Report (2023) [35]. Source-report appendix values 
directly referenced in Section 3.6 are 450 virtual-simulation bases, 58,998 full-time teachers, and 98.16 % employer 
satisfaction. The full core-indicator listing is provided in Supplementary Table S2, and the corresponding source 
discrepancies are documented in Supplementary Table S3. 


