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Abstract 
Curriculum development to meet workplace need of vocational education can be reached through a number of procedures. A procedure for the development of the curriculum used by vocational education experts from ITB Germany is work process analysis (WPA). The result of WPA is the steps of the task. The education experts in the United States and Canada use DACUM (Development a Curriculum). The result of DACUM is: duties and tasks of an occupation. This paper will compare the two curriculum development procedures. The aspects to be compared are: the steps, the results obtained, the time required, the number of personnel involved, advantages, and disadvantages. 
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Introduction
According to Law no. 20 of 2003 on National Education System in Indonesia, the curriculum is a set of plans and arrangements regarding the purpose, content, and learning materials and methods used as a guide implementation of learning activities to achieve specific educational goals. The purpose of education is mainly determined by the type of education, namely: general education, vocational education, academic, professional, vocational higher education, religious, and special. Content and teaching materials developed in accordance with the level of education, while learning how to implement activities include teaching methods and evaluation of learning. Therefore, it can be said the quality of education at all levels and types depend on the implemented curriculum.
Development of curriculum content can be implemented in several ways, namely: philosophical approach, introspective, DACUM, functional, and analysis tasks (Soekamto: 90, 1988). Each expansion of the curriculum content has advantages and disadvantages. Advantages and disadvantages are closely related to the purpose of learning that is tailored to the type of education. The expansion of the public school curriculum and vocational education is different. Due to the different nature especially for educational purposes, it must be adapted to the needs of graduate competencies.
Philosophical, introspective, and functional approach normally appropriate to develop academic education curriculum content. While the DACUM approach and analysis tasks appropriate for developing curriculum in vocational education. DACUM use expert workers as participants who can be invited to discuss and develop some duties and tasks of a particular occupation. Approach to curriculum development is especially developed by the American and Canadian education. 
Faculty members of vocational of technical education ITB University of Bremen produced a Work Process Analysis (WPA) to develop vocational education curriculum. WPA emphasizes the development process of a major expansion of work into the content of the curriculum through the process of observation in the workplace. WPA is the result of the measures implemented in the form of a specific job in the workshop.
Based on the above expression, then this article will be described in the development of curriculum content by using the DACUM and WPA. Based on the expression of these components are then compared to know the advantages and disadvantages of each process. The results of this study are expected to contribute to curriculum development in vocational education in Indonesia. 
DACUM
The first references to DACUM were in 1966 where it began in its very early stages as a new approach to curriculum development with Iowa Job Corps at Clinton, Iowa. Following used by Nova Scotia NewStart, Inc, in 1968. DACUM was adopted by Holland College in Charlottetown P.E.I Canada, in 1969 through the efforts of then-president Donald Glendenning and program specialist Larry Coffin (Norton and Moser, 2008). 
DACUM is an acronym for developing a curriculum. It is a one or two day storyboarding process that provides a picture of what the worker does in terms of duties, tasks, knowledge, skills, traits and in some cases the tools the worker uses. The information is presented in graphic chart form and can include information on critical and frequently performed tasks and the training needs of workers (http://www.dacum.org/ ).  Other expert state that DACUM (Developing a Curriculum) is a job-oriented task analysis process which seeks to answer what skills and knowledge are required to perform a particular job at a certain proficiency level. The DACUM process provides information about theoretical knowledge, practical skills, and personal attitudes or dispositions needed to equip a person to perform at a particular level (Dixon and Stricklin, 2014).
DACUM is based on three logical premises (Norton and Moser, 2008:1): (1) expert worker can describe and define their job/occupation more accurately than anyone else, (2) an affective way to define job/occupation is to precisely describe the tasks that expert workers perform, (3) all tasks, in order to be performed correctly, demand the use of certain knowledge/skills, tools, and positive worker behaviors. Based on these three premises, the DACUM process is very effective for analyzing work in: professional, managerial, supervisor, technical, and skilled and semi-skilled levels. In other hand DACUM can use for conceptualize future jobs, and to analyze portions (selected duties) of one’s occupation. At this time of the adoption of TQM, ISO 9000, the quality of the other's management system, DACUM is also often used to analyze several systems and processes in the industry. DACUM is used to find the duties and tasks for a job. The process of curriculum development using the DACUM follows the steps below Figure 1 (Norton, 2008: A-15).


NEEDS ANALYSIS

Identify Job/Occupational
Priority (is)
TASK ANALYSIS
Analyze Selected Tasks for Steps, Knowledge Required, Safety, Performance Criteria, etc.

JOB/OCCUPATIONAL ANALYSIS
Conduct DACUM Workshop to Identify Duties and Tasks

COMPETENCY PROFILE
Cluster Related Tasks as Appropriate to Form Competencies


TASK VERIFICATION
Obtain Ratings on Importance, Difficulty, Frequency, etc.

CURRICULUM MATERIALS
Develop Learning Guides, Learning Aids, Job Aids, Visuals, Handouts


BEGIN TRAINING
Classroom, Laboratory, OJT, On-line, etc.
TASK SELECTION
Select Priority Tasks for Training and Curriculum Development, etc.


COMPETENCY & PROGRAM ASSESSMENT
Develop Outcome Assessments, Tests, Certification Exams, & Formative/Summative Program Evaluation





DACUM and SCID Process Flow Chart (Norton and Moser,2008)


The results of research conducted by the manager of vocational education show results the use of DACUM for curriculum development. Dixon and Stricklin (2014) conducted a job analysis to identify the competency profile of an entry level CADD technician in North central Idaho. A total of seven expert workers from six companies participated. The results of the reach were: The DACUM research chart created consisted of 8 duty statements and 54 task statements. Conclusions of the studied: Effective facilitation helps to reduce self-serving biases. The panel of experts believed the modified DACUM expedited the development of a new DACUM Research Chart that is reflective of what is done in the region.
Another study conducted by Hyun-Sook, at all (2012), study was done to analyze the job of clinical research coordinators (CRCs). In this study, the roles of CRCs were defined using the DCUM job analysis method. After CRCs’ job was defined and their duties and tasks were derived through DACUM job analysis, the duties and tasks were validated twice and finally, 12 duties and 78 tasks were obtained. For CRCs, the most important, difficult and frequent duties were participant management and research review/supervision organization administrative work, and the least important, difficult and frequent one was the management of research facilities and materials.
Johnsons (2010) developed job analysis for technicians in Geospatial in United States. This study was undertaken by the National Geospatial Technology (GeoTech) Center to assist in this effort to validate the DOLETA’s occupation-specific workforce requirements. Validation is performed using the DACUM (Developing a Curriculum) job-analysis technique, which relies on workers themselves to describe and define their jobs. Building on the strength of this approach, the GeoTech Center developed and applied a meta-analytic technique for consolidating multiple DACUM job analyses into a single national assessment. Using eight GIS technician job analyses from across the country, this assessment identifies 55 common task categories, 35 knowledge and skill categories, and 27 behavior categories that are ranked and documented. This helps to clarify the job responsibilities of GIS technicians and complements the DOLETA’s workforce information.
Based on some research results proved that the DACUM very effective in order to arrange the job analysis. According to Norton and Moser (2008:3), profit performing curriculum development using the DACUM than through interviews and observation are: (1) Group interaction- panel members freely share ideas and hitchhike on each other’s contributions; (2) Brainstorming power energized- the brainstorming process is used several time to maximum advantage to identify all of the duties and tasks; (3) group synergy- properly facilitated, members of the group motivate and empower each other to produce a high quality product; (4) group consensus- members of the panel with the facilitator’s guidance asses each contribution and refine it until agreement is reached; (5) future oriented- the panel is specially ask to specify future occupational trends and concerns that are likely to change their job in the future; (6) Employer/employee/learner buy-in – one the employer/employee/learner know that practicing expert workers identified the duties and tasks, support for the result of the analysis is greatly enhanced; (7) comprehensive outcome- when 5-12  expert workers are motivated and guided for two days by a qualified facilitator, all duties and task are usually identified along with the related general knowledge and skills, worker behaviors, tools and equipment, and future trends and concerns; (8) superior quality- it’s the combination of the features already mentioned plus the fact that whenever one panel member speaks, the other members who are well qualified to do so, asses and modify contributions so as to maximize quality; (9) low cost- because of the highly efficient procedures used, a DACUM analysis can usually be completed in two days, thus greatly reducing the overall cost.
Work Process Analysis (WPA)
Technological advances are happening very quickly now. The speed of technological progress can not be followed by the school world, so that what is taught in vocational schools is different to that of the world of work / industrial world. The gap will continue to happen when the content of curriculum development based on the concept that only happened in the past, but graduates will work in the future (3 or 4 years). WPA will solve the problem because the content of the curriculum based on the result of work in the industry, especially at shop floor level, which is currently taking place.
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	Interviews with sector experts
	Evaluation/ weighting of work tasks
	Differentiation and vocational education plan

	
	
	
	

	Structurization of work contents
	
	


WPA steps (Spöttl , 2007)
A work process is a complete flow of work aiming to complete an operational task and always has an output. Learning in vocational schools in Germany has changed from teaching and learning to focus on workplace (Schulte and  Spöttl, 2012). WPA consists of three steps: (1) analyzing of overall occupational impact, (2) vocational educational scientific task analysis, and (3) work process analysis – work process knowledge. Third step is basically consisted of a case study and interviews, workshops twice with experts skilled worker, and a one-time workshop with experts. WPA step such as the Figure 2 (Spöttl, 2007).
The results of Spöttl (2007) studied on car maintenance workshop raised four levels of work, namely: (1) Level 1: the car is entity: the basic service; (2) Level 2: the car and its architecture: service and wear repair; (3) Level 3: the car and its aggregates: trouble shooting and repair; and (4) Level 4: the car and its construction: experts diagnosis and repair. Research result in recycling sector found four  levels, namely: (1) level 1: recycling and the principle of the material flows; (2) level 2: material closed loops; (3) level 3: used material and their utilization; and (4) level 4: used material in recycling plants. 
Based on the description above, it can be said that the WPA produce the level of work in a particular sector. Level depicts the development of a skill level from novice to expert. Each level contains learning opportunities which are determined by the corporate work tasks as a crystallization point of organizational forms of corporate processes and the business. Therefore, it can be argued that work-based learning process is needed in the vocational school. Skills and knowledge taught in a particular sector should be analyzed carefully in order to appropriate the necessary competencies among graduates of vocational schools and the world of work can be improved.
ITB, University of Bremen found WPA for the development of vocational education curriculum. Vocational education institutions in other countries have not implemented the WPA in the development the content of the curriculum. 
Comparison between DACUM and WPA 
Based on the description of the two processes of curriculum development above, it can be compared to the components (Table 1). The following will be compared regarding: the user, of participants, output, process, time used, and advantages.
Based on Table 1 it can be concluded that both the curriculum development process differs in: process, time, and the results obtained. About which one is better, can not be decided in this paper due to the use of a process is highly dependent on the objectives to be achieved.


Conclusions
From the description and comparison of the above, it can be concluded:
1)	DACUM is appropriate to develop duties and tasks to the needs of the task analysis and curriculum development of vocational education
2)	Work process analysis is appropriate to develop the level of occupation, especially in workshops level
3)	DACUM and WPA have their own advantages and can be used both for the development of vocational education curriculum.
Recommendation
Development of vocational education curriculum, especially in Indonesia, should not only use the philosophy and introspection approach. DACUM and WPA should be used to develop vocational education curriculum in order to increase the relevance of what is taught in schools and the needs of the workforce.
Table 1. Comparison between DACUM and WPA
	Components
	DACUM 
	WPA

	Uses By
	Community College, Universities, Training Center, Industries
	ITB University of Bremen

	Participants
	DACUM facilitator, and expert workers (5 12 people)
	Researchers, expert workers, and experts (the number of people is depend on sector of occupation

	Output
	Duties and Tasks
	Level of occupations

	Overall Process
	Focus Group Discussion
	Analysis, interviews, workshops, observation studies

	Time used
	2 days
	No specific time (depend on sector of occupation)

	Advantage
	Can use for all occupation
	Use for shop floor work

	Location of development process
	Implemented in a discussion room, and not necessary to come to workplace
	Discussion room / workshop.
Must have unlimited access at the workshop
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