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Abstract

Background and aims: Occupational health engineering is one of the important fields of
medical sciences. In this field, the apprenticeship course is considered an essential part of its
bachelor level and bachelor students require acquiring special skills to perform their
professional tasks to meet the needs and expectations of faculty members as well as
employer and worker expectations. The apprenticeship course is suitable for trail and test
under the supervision of academic educators and industry experts. The essential part of the
practical skills training occurs during this period. In general, the apprenticeship course leads
to acquiring valuable practical experiences and improving behavior and attitudes of students.
It also prepares them to acquire future work skills. Apprenticeship, like other courses,
requires evaluation based on a standard and effective tool that can accurately measure the
educational and expected goals. By using this valid tool, the success of interventional
programs can be evaluated with more assurance to improve the efficiency of the
apprenticeship period. Thus, the development of a standard evaluation is crucial. This study
aimed to develop and validate a tool for assessing the apprenticeship course in the field of
occupational health and safety engineering in Iran.

Methods: This study was conducted in the occupational health and safety engineering
department of Shahroud University of Medical Sciences during the second semester of 2016-
2017 to the second semester of 2017-2018. Students of these two courses were evaluated
using the designed evaluation tool. The dimensions of the tool were developed based on
curriculum of apprenticeship course in the field of occupational health and safety
engineering, literature review and panel discussions with the participation of occupational
health professors and experts. On this basis, three dimensions of 1. Educational and learning
objectives, 2. Management and personal skills (behavioral objectives), and 3. Development
of professional job and entrepreneurship competences and qualifications (management
objectives) were defined. Then, some comprehensive criteria in accordance with these three
dimensions were prepared. These criteria were determined based on the review of relevant
literature, interviews with professors and educators in the field of occupational health and
safety engineering. These criteria were used as a conceptual framework for designing the
items. Then, in accordance to the conceptual framework and considering the frequency of
criteria for each area, appropriate items were developed for all of them. The conceptual fit of
each item with its measured dimension was maintained in the process of developing items
for all of the dimensions. Five-point Likert scale (very poor (1), poor (2), moderate (3), good
(4) and excellent (5) was used to score the items. An excellent score was considered for very
appropriate performance and without any need for guidance, a good score was considered for
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often satisfactory performance with minimum guidance, a moderate score was considered for
inappropriate performance requiring guidance, a poor score was considered for inappropriate
performance requiring guidance and supervision, and a very poor score was considered for
extremely inappropriate performance requiring precise and thorough supervision and
guidance. Validity was assessed by Face validity, content validity ratio (CVR), content
validity index (CVI) and Item Impact score (IS). Reliability was evaluated through internal
consistency (Cronbach’s alpha coefficient) and test-retest reliability analyses.

Results: Based on the three dimensions defined, in the first step, a questionnaire with 44
items was designed. Each of dimensions of educational and learning objectives, management
and personal skills, and the development of professional job and entrepreneurship
competencies had 14, 20 and 10 items, respectively. The IS of the item showed that all
designed items had a score of above 1.5. Thus, in this step, none of the items were eliminated
and all of them were considered important and appropriate from the target’s point of view.
Based on the results of CVI and CVR, three items were deleted. Total mean scores of CVI
and CVR was 0.85 and 0.76, respectively. These scores, indicating the good content validity
of tool from the experts’ point of view. The Cronbach’s alpha, intraclass correlation
coefficients (ICC), and test-retest Pearson correlation coefficients for the final version of the
tool were 0.835, 0.899 (p<0.001) and 0.913 (p<0.001), respectively. Based on the results of
reliability, one item was deleted.

Conclusion: In general, the positive results of validity and reliability showed the desirable
psychometric property of the 40-item questionnaire of evaluation of the apprenticeship
course in the field of occupational health and safety engineering with three dimensions of
educational and learning objectives, management and personal skills, and the development of
professional job and entrepreneurship competencies. This standard tool, in addition to
evaluating the level of apprentices’ information and knowledge, can be a desirable tool for
evaluating the expected job skills and competencies required in the field of occupational
health and safety engineering. This was a preliminary study and the authors of this research
faced with various limitations. Thus, further studies are needed for more comprehensive
application of the designed tool as well as reassessment of the psychometric properties and
eliminating its defects and disadvantages in other occupational health and safety engineering
departments in Iran. Totally, The results indicated that the developed tool had good
psychometric properties and can be used as a standard measure for assessing the
apprenticeship course for occupational health and safety engineering students.
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