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This study aimed to identify and validate needs assessment models and examine the gap
between current and desired states in curriculum planning within applied science higher
education. Given rapid changes in the labor market, the emergence of new technologies, and
the necessity of aligning the educational system with real-world needs, identifying effective
needs assessment models has become increasingly critical. Accordingly, by integrating and
adapting various models to national standards and emerging market trends, an indigenous and
operational framework was proposed for the applied science higher education system.The
research employed an exploratory mixed-methods design. In the qualitative phase, semi-
structured interviews were conducted with 20 curriculum specialists to identify and categorize
needs assessment indicators. In the quantitative phase, these indicators were validated using
a researcher-made questionnaire administered to 61 experts, with validity and reliability
confirmed via a Cronbach’s alpha coefticient of a = 0.70. The current state of these indicators
was then evaluated using a separate questionnaire completed by 24 specialists, and the data
were analyzed using descriptive and inferential statistics.The results revealed four key
models—CEBT, DACUM, occupational standards, and systematic review of experiences—
as significantly more effective in the desired than in the current state. Integrating components
of DACUM and CEBT, along with identifying occupational and educational standards and
reviewing experiences, can more effectively address the needs of the applied science higher
education system. The study concludes with practical recommendations for policymakers and
researchers, emphasizing continuous model updates and enhanced university-industry
collaboration to improve educational effectiveness.
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Extended Abstract

Introduction and Problem Statement

The Applied Science Higher Education system, as a key pillar for training skilled and specialized human
resources, faces the critical challenge of aligning its educational content and outputs with the rapidly
evolving demands of the labor market. Studies indicate that the misalignment between educational curricula
and market needs is a significant factor contributing to graduate unemployment and reduced economic
productivity (Bridgstock, 2009). In the current era of rapid technological advancement, economic
globalization, and occupational transformation, traditional needs assessment approaches, which rely solely
on analyzing the status quo, are insufficient to meet future requirements. The efficacy of this educational
system inherently depends on precise, dynamic, and forward-looking mechanisms for identifying skill and
knowledge gaps.

The central research question of this study is: "How can needs assessment models for curriculum
planning in applied science higher education be designed and implemented to reduce the gap between the
current and desired states and enhance educational effectiveness?" The necessity of this research stems
from deficiencies in the national needs assessment system, which is predominantly based on traditional and
static methods, rarely designed using real labor market data (Azizi, 2018). Despite the increasing
importance of technical and soft skills in developing a knowledge-based economy, the lack of a coherent
framework and valid tools for analyzing labor market needs has led to diminished educational quality and
a growing skills gap.

Theoretical Framework and Models

Educational needs assessment, grounded in theories of human resource development and strategic
planning, involves identifying needs, analyzing the gap between current and desired states, and designing
educational interventions (Witkin & Altschuld, 1995). Kaufman (2000) further emphasizes the importance
of addressing organizational and societal needs beyond the individual level. This study selected and
integrated four primary needs assessment models as its theoretical framework for developing a proposed
native and operational model:

Competency-Based Education and Training (CEBT) Model: This model focuses on identifying job
competencies—knowledge, skills, and attitudes—to align training with real labor market demands. Its
successful implementation requires continuous interaction with industry and the development of
competency databases (Smith et al., 2021; Roberts, 2020).

Developing A Curriculum (DACUM) Model: The DACUM method is based on forming expert panels
from industry to analyze job tasks and design curricula based on practical functions and skills. It allows for
quick adaptation to labor market changes and has been validated in recent studies (Johnson, 2019; Chen &
Liu, 2023).
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Job, Occupant, and Training Standards Framework: This framework aligns standards related to job tasks,
individual competencies, and educational content, enabling the implementation of a structured curriculum
synchronized with industry needs. Developing and updating these standards necessitates collaboration
between educational and industrial institutions (Alizadeh, 2020; UNESCO, 2022).

Systematic Review of Needs Assessment Experiences: Utilizing empirical data from case studies,
industry reports, and stakeholder feedback through systematic review facilitates evidence-based curriculum
design and prevents the repetition of past errors (Smith & Johnson, 2024; Garcia et al., 2022; McGrath,
2020).

This theoretical framework is organized to establish a coherent link between theoretical foundations,
research objectives, and core questions, providing a solid basis for designing the research methodology and
analyzing findings.

Methodology

This applied-development research employed a mixed-methods approach with an exploratory sequential
design.

Population and Sampling: The qualitative phase population included professors, managers, and
specialists in applied science higher education and related industry HR managers. The quantitative phase
population comprised experts and managers in curriculum planning from the Applied Science University
and its affiliates. Sampling was purposive using the snowball technique in the qualitative phase and
proportional stratified random sampling in the quantitative phase.

Qualitative Phase: Twenty experts in curriculum planning with relevant executive or research experience
were selected. Data was collected through semi-structured interviews designed based on the theoretical
framework and literature review. After obtaining ethical permits and informed consent, interviews were
recorded, transcribed, and coded using thematic analysis. Data validity was ensured through member
checking, data source triangulation, and peer review.

Quantitative Phase: Findings from the qualitative phase led to the development of a researcher-made
guestionnaire in two parts: 1) Validating the identified indicators, completed by 61 specialists, and 2)
Assessing the current and desired status of these indicators, completed by 24 executive and educational
experts. Content validity was confirmed using Content Validity Ratio (CVR) and Content Validity Index
(CVI) based on expert opinion. Construct validity was assessed using Confirmatory Factor Analysis (CFA)
and fit indices. Reliability was measured using Cronbach's alpha, which was above 0.70 for all dimensions.

Data Analysis: Qualitative data was analyzed using open, axial, and selective coding to extract main
themes. Quantitative data was analyzed using SPSS software. A one-sample t-test was used to compare the
current status with the assumed desired mean (3).

Findings and Results
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Identified Needs Assessment Indicators: The qualitative analysis identified and categorized four main
indicators for needs assessment in applied science higher education:

1. Implementing needs assessment using the CEBT method for job analysis.

2. Implementing needs assessment using the DACUM method for job analysis.

3. Implementing needs assessment by developing and utilizing Job, Occupant, and Training standards.
4. Implementing needs assessment through a systematic review of past experiences.

Validation of Indicators: The quantitative validation among 61 experts confirmed the validity and
importance of all four indicators. The indicator "Using Job, Occupant, and Training Standards" received
the highest mean score (3.79). The one-sample t-test results (compared to a hypothetical mean of 3) showed
that all indicators were statistically significant (p<0.001), confirming their validity. "Systematic Review of
Experiences" and "Job, Occupant, and Training Standards™ had the highest t-values and means.

Current vs. Desired Status: An evaluation of the current status among 24 experts revealed a significant
gap between current practices and the desired model. The overall means for all indicators in the current
state were around the midpoint (3), with no statistically significant difference from the assumed average,
indicating performance that is not only below the desired standard but in some cases even below average
expectations. Specifically:

* CEBT: Current mean = 3.00 (No significant difference from 3, p=1.000).

* DACUM: Current mean = 2.83 (Below 3, but difference not significant, p=0.382).

* Job, Occupant, Training Standards: Current mean = 3.08 (Slightly above 3, not significant, p=0.739).
* Systematic Review: Current mean = 2.92 (Below 3, not significant, p=0.723).

This indicates that needs assessment in the current state lacks a coherent, integrated framework and
strategic direction. Weaknesses in implementing advanced methods (CEBT, DACUM), the absence of clear
standards, and neglect of systematizing past experiences are primary causes of this situation.

Discussion and Conclusion

The results demonstrated that competency-based needs assessment models—CEBT, DACUM, job
standards, and systematic review of experiences—have higher-than-average effectiveness in the desired
state and possess significant potential to reduce the gap between current and desired statuses in curriculum
planning for applied science higher education. However, in the current state, all models are associated with
lower efficiency, highlighting the urgent need for modernizing mechanisms and strengthening active
industry collaboration.
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The findings align with recent international studies (e.g., Smith et al., 2021; Chen & Liu, 2023;
UNESCO, 2022) that emphasize continuous monitoring of occupational needs, the use of participatory
models, and the alignment with international standards, while also underscoring the necessity of
localization. The significant gap between the current situation in the Iranian context and global standards,
a finding not thoroughly documented in previous domestic studies, points to the necessity of structural
transformation in curriculum planning methods and standards.

A key strength of this research is its combination of native data with international models and the use of
a multi-stage validation process. The proposed integrated model, combining components of job analysis
(DACUM), competency-focused approaches (CEBT), adherence to job and training standards, and
systematic review of experiences, can effectively address the needs of the applied science higher education
system, provided it undergoes continuous revision and adaptation to the changing labor market conditions.

Recommendations
Practical Recommendations:

Establish a national system for continuous collection and analysis of labor market data to enable dynamic
curriculum updates.

Combine CEBT and DACUM models with job standards to ensure education aligns with real-world
needs.

Expand regular university-industry collaboration through joint workshops and expert panels.

Allocate sufficient resources by the government and related organizations specifically for conducting
educational needs assessments.

Provide appropriate incentives by the government and universities to encourage active participation
from all stakeholders (industry, graduates, faculty).

Recommendations for Future Research:

Conduct longitudinal studies to evaluate the long-term effects and sustainability of implementing the
proposed integrated model.

Perform comparative studies on the implementation of these needs assessment models across different
disciplinary groups within applied science universities (e.g., Industry, Management, Social Services,
Culture & Arts, Agriculture).

Keywords: Needs Assessmentt«Curriculum Planning <Applied Science Higher Education <Model
Validation, Current-Desired Status Gap
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