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Job Analysis and Training Options
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Highlights of composite profile for current job postings in Texas related to Mobile App Development

	Skills Tracker: Mobile Application Development

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Top Detailed Work Activities

	Resolve computer program, software, or hardware operational problems
	
	
	 

	Design computer programs or programming tools
	
	
	
	
	 

	Design data processing systems
	
	
	
	
	
	 

	Design data security systems
	
	
	
	
	
	
	 

	Design hardware or software systems
	
	
	
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Top Workplace Basic (Competencies)

	Technology and Tool Usage
	
	
	
	
	
	
	 

	Creativity
	
	
	
	
	
	
	
	
	 

	Leadership
	
	
	
	
	
	
	
	 

	Critical Thinking
	
	
	
	
	
	
	
	 

	Written Communication
	
	
	
	
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TOP ENABLING SKILLS

	Complex Problem Solving
	
	
	
	
	
	
	 

	Programming
	
	
	
	
	
	
	
	 

	Critical Thinking
	
	
	
	
	
	
	
	 

	Operation and Control
	
	
	
	
	
	
	 

	Judgment and Decision Making
	
	
	
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TOP ENABLING ABILITIES

	Deductive Reasoning
	
	
	
	
	
	
	 

	Inductive Reasoning
	
	
	
	
	
	
	
	 

	Problem Sensitivity
	
	
	
	
	
	
	
	 

	Information Ordering
	
	
	
	
	
	
	
	 

	Written Expression
	
	
	
	
	
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TOP WECM Courses

	Advanced Hardware and/or Software Selection and Application
	
	
	
	 

	Introduction to Presentation Graphics Software
	
	
	
	
	 

	Integrated Software Applications III
	
	
	
	
	
	 

	Introduction to Computers
	
	
	
	
	
	
	 

	Advanced Spreadsheets
	 
	 
	 
	 
	 
	 
	 



Employment demand for mobile application developers is the result of a specific kind of incremental innovation called “technology convergence.” Mobile devices combine earlier innovations in information and communications technology (e.g., computer systems, telephony, imaging, global positioning and geospatial imaging systems (GPS/GIS), energy storage, wireless communications, miniaturization and “ruggedization”). While smart phones and tablets combine previous technologies which were disruptive in their own time, the work done by mobile application developers is a blend of activities performed in occupations which predate latest state of art hardware and new communication platforms. As firms and individuals move into the mobile application market, they mash-up the detailed work activities (DWAs) previously performed under other job titles – discarding those which are now obsolete, modifying those which are impacted significantly by changing consumer tastes & expectations and adding new work activities necessitated by technology innovation. The result is a “blended” or “hybrid” occupation.


The blended/hybrid nature of work performed by mobile application developers represents both good news and bad news. The good news is that persons with training and work experience under related legacy job titles likely will have a solid foundation of transferable skills. Moreover, having previously gone through the learning curve in (a) closely related field(s), they likely will be efficient, autonomous learners in acquiring the additional knowledge, skills and abilities (KSAs) unique to mobile application development. The bad news is that those who fail to understand and acquire the unique and nuanced mix of mashed up and new KSAs are not likely to distinguish themselves as worthy of premium wages for high performance producers in mobile application development.  The 80/20 rule may prevail: 80% of the earnings will go to the top 20% of mobile application developers.
Sources for Determining Job Skill Requirements

Data Mining

Job skill requirements can be identified through data mining. “Aggregator services” (like Help Wanted Online from the Conference Board) scrape detailed information from job postings on electronic job banks across the nation. Artificial intelligence (AI) can be used to distill job skill requirements from the unstructured natural language texts of those job postings. The DWA Institute uses a semantic processing engine (SkillsPass) to frame the resultant information into a precise SkillObject© syntax that can be integrated with the DWA descriptors used in the SOC system.  Such real-time analysis of job postings is especially important for adding currency and fidelity to work descriptors of emerging job titles which do not yet appear in the standard taxonomy. The KSA requirements also can be mapped to the learning objectives of core requirements of postsecondary courses covered by the Texas Higher Education Coordinating Board’s Workforce Education Course Manual. The crosswalk to the WECM can be used in referring students to courses which impart the knowledge and skills they need to be employable in the field. The crosswalk also can help curriculum developers and instructional designers determine how to either: a) brining together learning objectives from a variety of WECM courses to create (a) specific new course(s); or b) insert wholly new, technology-specific modules into existing courses.
No specific title for jobs involving mobile application development currently is included in the Standard Occupational Classification (SOC) taxonomy.  However, a variety of lay titles referencing mobile applications occur in current postings on electronic job banks. To determine the currency of DWAs and KSAs to perform in jobs involving mobile applications, Skillspass® was used to mine the data in real time from job postings for Texas in Help Wanted Online (HWOL). HWOL scrapes and aggregates data from electronic job banks on the Internet and forwards them repackaged to various stakeholders’ needs (e.g., by labor market, workforce investment board area, industry, etc.).

Five representative jobs were found in HWOL: Lead Android/Lead Blackberry Developer; GUI Software Engineer/Mobile & Tablet Development; iPhone Developer; and Senior Mobile Developer.  SkillsPass extracted a list of detailed work activities, enabling skills & abilities and essential knowledge bases from those current postings.  SkillsPass also was used to then map those job components to core course requirements in the state’s postsecondary education and training guidelines, the Workforce Education Course Manual (WECM). Workbooks detailing the specific job elements are attached for each of the job postings along with a composite file. 

· Composite
· 1 Lead Android, 1 Lead-1 Jr. Blackberry Developer
· GUI Software Engineer – UI Development – Mobile or Tablet Device
· iPhone Developer
· Sr. Mobile Developer
· Mobile Developer
Application Development Phases

Based on a combination of SOC descriptors and real time data mining, we found that developers may work individually on an entire mobile application or as part of a team where each member is responsible for a particular portion of the overall product. The frequency and criticality of specific DWAs and related KSAs will vary from one phase of mobile application development to another. 

Planning and Designing Phase
	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Consult with customers concerning needs
	Customer and Personal Service
	Speaking
	Oral Expression

	Evaluate computer system user requests or requirements
	Computers and Electronics
	Complex Problem Solving
	Deductive Reasoning

	Determine regulatory limitations on project
	Law and Government
	Critical Thinking
	Inductive Reasoning

	Determine project methods and procedures
	Administration and Management
	Critical Thinking
	Deductive Reasoning

	Prepare workflow chart
	Computers and Electronics
	Complex Problem Solving
	Information Ordering

	Analyze programs using workflow chart or diagram
	Computers and Electronics
	Systems Analysis
	Deductive Reasoning

	Develop storyboard, page sequencing or site map
	Communications and Media
	Complex Problem Solving
	Information Ordering

	Set page layout or composition
	Communications and Media
	Complex Problem Solving
	Information Ordering

	Use graphic arts techniques
	Design
	Complex Problem Solving
	Visualization

	Create art from ideas
	Fine Arts
	Complex Problem Solving
	Originality

	Distinguish details in graphic arts material
	Computers and Electronics
	Critical Thinking
	Near Vision

	Identify color or balance
	Fine Arts
	Critical Thinking
	Near Vision

	Use characteristics of graphic design materials
	Design
	Critical Thinking
	Deductive Reasoning

	Use creativity in art, graphic, or design work
	Design
	Critical Thinking
	Originality

	Develop tables or figures to depict data
	Mathematics
	Complex Problem Solving
	Written Expression

	Design computer programs
	Computers and Electronics
	Programming
	Inductive Reasoning

	 Evaluate system design
	Engineering and Technology
	Critical Thinking
	Problem Sensitivity

	Evaluate product design
	Engineering and Technology
	Critical Thinking
	Inductive Reasoning

	Approve product design or changes
	Design
	Judgment and Decision Making
	Inductive Reasoning

	Develop system requirements
	Engineering and Technology
	Critical Thinking
	Deductive Reasoning

	Determine equipment requirements
	Mechanical
	Equipment Selection
	Inductive Reasoning

	Identify appropriate software or development platform for project
	Computers and Electronics
	Judgment and Decision Making
	Fluency of Ideas

	Analyze technical data, designs, or preliminary specifications
	Engineering and Technology
	Critical Thinking
	Deductive Reasoning

	Write product performance requirements
	Engineering and Technology
	Writing
	Written Expression

	Write technical specifications or requirements for software or applications
	Computers and Electronics
	Writing
	Written Expression

	Recommend solutions to technical problems
	Design
	Speaking
	Oral Expression

	Understand computer equipment operating manuals
	Computers and Electronics
	Reading Comprehension
	Written Comprehension


Execution Phase
	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Use computer application flow charts
	Computers and Electronics
	Critical Thinking
	Information Ordering

	Create internet website
	Communications and Media
	Operation and Control
	Fluency of Ideas

	Develop user interface
	Computers and Electronics
	Programming
	Inductive Reasoning

	Integrate keypad, graphical user interface and gesture activated command
	Computers and Electronics
	Complex Problem Solving
	Flexibility of Closure

	Synchronize multi-media (image, sound, text) communications
	Communications and Media
	Operation and Control
	Fluency of Ideas

	Develop programs for social media and bloggers
	Computers and Electronics
	Programming
	Fluency of Ideas

	Encode equations and algorithms for processing
	Mathematics
	Complex Problem Solving
	Flexibility of Closure

	Use Geographic Positioning System (GPS)
	Geography
	Operation and Control
	Deductive Reasoning

	Use Geographical Information System (GIS) software
	Geography
	Operation and Control
	Deductive Reasoning

	Integrate software into a variety of environments
	Computers and Electronics
	Critical Thinking
	Inductive Reasoning

	Write computer software, programs, or code
	Computers and Electronics
	Programming
	Information Ordering

	Operate special visual effects equipment
	Computers and Electronics
	Operation and Control
	Information Ordering


Testing, Refining and Finalizing (Trouble Shooting and Debugging)
	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Understand computer equipment operating manuals
	Computers and Electronics
	Reading Comprehension
	Written Comprehension

	Evaluate prototype computer software systems
	Computers and Electronics
	Complex Problem Solving
	Deductive Reasoning

	Monitor computer system message logs
	Computers and Electronics
	Operations Monitoring
	Written Comprehension

	Test computer programs or systems
	Computers and Electronics
	Quality Control Analysis
	Problem Sensitivity

	Conduct performance testing
	Engineering and Technology
	Quality Control Analysis
	Deductive Reasoning

	Perform software crash analysis
	Computers and Electronics
	Troubleshooting
	Deductive Reasoning

	Perform troubleshooting analysis using historical logs to recreate past events
	Computers and Electronics
	Troubleshooting
	Deductive Reasoning

	Recommend solutions to technical problems
	Design
	Speaking
	Oral Expression

	Resolve computer program, software, or hardware operational problems
	Computers and Electronics
	Complex Problem Solving
	Inductive Reasoning

	Debug computer software, programs, or code
	Computers and Electronics
	Critical Thinking
	Inductive Reasoning

	Correct errors in computer programs, software, or systems
	Computers and Electronics
	Programming
	Inductive Reasoning


Follow Through

	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Write documentation for computer programming or operation
	Computers and Electronics
	Writing
	Written Expression

	Prepare instruction manuals
	Education and Training
	Writing
	Written Expression

	Provide technical support and information
	Customer and Personal Service
	Service Orientation
	Oral Expression


Manage Content

	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Evaluate reliability of source information
	Computers and Electronics
	Critical Thinking
	Deductive Reasoning

	Develop web content
	Computers and Electronics
	Complex Problem Solving
	Originality

	Upload data to website or online server for information sharing
	Computers and Electronics
	Operation and Control
	Written Comprehension


Special Case Scenarios
Data privacy and security in general (and identity theft in particular) are pervasive concerns in application development whether for stand-alone computers, desktops wired to each other locally or desktops and mobile devices linked together wirelessly. Problem sensitivity ranges from simply avoiding dissemination of potentially embarrassing information to legal liability (i.e., steep fines and debarment) for breaches of confidentiality and privacy. Consider the following scenarios.
1) With the blessing of the Secretariat for Doctrine and Pastoral Practices of the United States Conference of Catholic Bishops, a mobile application was developed to enable penitents to “confess on the go.” Users might be embarrassed by the interception of information they imparted in confidence.

2) Mobile applications are being developed for e-commerce transactions (and more are likely to come as near field communication technology becomes widely adopted). Inadequately protected wireless transactions are vulnerable theft of identity and financial information.

3) Educational institutions are using mobile applications to communicate with their students. The privacy and confidentiality of student unit records (e.g., individual grades) are protected by the Family Education and Rights to Privacy Act (FERPA). Students must give their informed consent for any data exchanges involving their unit records. Severe penalties can be imposed on educational institutions for breaches of confidentiality that result from lack of due diligence (e.g., inattention to user identity authentication, password-protected file access, and data encryption).
4) The Health Information Technology for Economic and Clinical Health (HITECH) Act of 2009 requires all health service providers seeking reimbursement for Medicare services to use electronic medical records. The intent of the act is to improve continuity of care through electronic data exchanges between providers (e.g., general practitioner to specialist; e-prescriptions) and to facilitate “meaningful use” of aggregate data gleaned through data mining by epidemiologists and other public health officials. The act includes provisions for cross-platform interoperability which, for example, enables doctors to review patient files from their in-office systems on hand-held while making rounds at the hospitals. But, at the same time, the confidentiality and security of those data are protected by the Healthcare Insurance Portability and Accountability Act (HIPAA). HIPAA guidelines impose joint legal liability on all “business associates” (from the application developer down to the data entry clerk or healthcare practitioner) for breaches of patent record confidentiality.
	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Determine regulatory limitations on project
	Law and Government
	Critical Thinking
	Inductive Reasoning

	Confer with legal advisors to discuss security requirements
	Public Safety and Security
	Speaking
	Oral Expression

	Plan computer security measures
	Computers and Electronics
	Complex Problem Solving
	Information Ordering

	Design data security systems
	Computers and Electronics
	Critical Thinking
	Deductive Reasoning

	Monitor use of computer data files to safeguard information
	Computers and Electronics
	Monitoring
	Problem Sensitivity

	Maintain physical security of sensitive, personal or classified data
	Law and Government
	Management of Material Resources
	Problem Sensitivity


Ancillary Business-Related Activities
To the extent that mobile application developers may work on a freelance basis or as independent contractors, they also are likely to need KSAs associated with entrepreneurship and small business management. Those KSAs, however, are addressed in a separate technical brief design to guide development of instructional content that can be delivered as a foundation for self-employment across a large number of occupations where work arrangements are likely to involve freelancing, independent contracting and piecework.
Nonetheless, there are certain elements of general business and project management which should be addressed within foundation/cross-functional courses for training Mobile Application Developers, Software Engineers/Application Developers and Web Developers.
	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Analyze project proposal to determine feasibility
	Engineering and Technology
	Critical Thinking
	Written Comprehension

	Analyze financial information to project future revenues or expenses
	Economics and Accounting
	Critical Thinking
	Mathematical Reasoning

	Estimate time needed for projects
	Administration and Management
	Critical Thinking
	Deductive Reasoning

	Develop operational budgets
	Administration and Management
	Management of Financial Resources
	Mathematical Reasoning

	Write project or bid proposals
	Administration and Management
	Writing
	Written Expression

	Establish project performance metrics
	Administration and Management
	Monitoring
	Inductive Reasoning

	Schedule production to meet deadlines
	Administration and Management
	Coordination
	Information Ordering

	Supervise staff, personnel, workers and others
	Administration and Management
	Management of Personnel Resources
	Problem Sensitivity

	Manage projects to keep within time, cost, and quality guidelines
	Administration and Management
	Coordination
	Deductive Reasoning


Soft Skills

Mobile application development often is a collaborative effort requiring frequent interaction with prospective customers, technical consultants, project managers, co-workers/team members, sales and marketing personnel and end-users. Oral and written communication likely will be essential to success.

	DWA Title
	Knowledge Name
	Skill Name
	Ability Name

	Advise internal and external clients, customers, and managers on technical matters, problems, procedures, and solutions
	Customer and Personal Service
	Speaking
	Oral Expression

	Obtain technical support instructions from scientists or engineers
	English Language
	Active Learning
	Written Comprehension

	Communicate technical or scientific information
	English Language
	Speaking
	Oral Expression

	Communicate to others using social or multi-media
	Communications and Media
	Critical Thinking
	Information Ordering

	Explain products to customers or customer representatives
	Customer and Personal Service
	Speaking
	Oral Expression


	For technical assistance in exploring the job requirements of mobile application development in more detail, interpreting the data and applying them to curriculum development, alignment and skills certification, contact marc.anderberg@dwainstitute.org.


The Standard Occupational Classification Taxonomy

Job skill requirements typically are distilled from work activity descriptors attached to occupational titles in the Standard Occupational Classification (SOC) taxonomy. Descriptors are attached to existing occupational titles on the basis of desktop reviews of related human resource management documents, observations of work being performed by incumbent workers and subject matter expert (SME) input. However, the SOC does not yet include a job title specifically for “mobile application developer.” For now, that job falls into the “not elsewhere classified” subtitle of Computer Specialists, All Other (SOC 15-1099) -- along with lay titles such as Web Developers and Video Game Designers. Two more specific occupational titles at the 4 digit level (15-10) in the SOC taxonomy are closely related: Computer Programmer (SOC 15-1021); and Software Engineer/Application Developer (SOC 15-1031.00).

To identify crucial KSA requirements for mobile application developers, one also can draw on some DWAs performed by Graphic Designers (SOC 27-1024). While most graphic designers use computer-based tools, they are not necessarily programmers or application developers. Nonetheless, some of their DWAs and KSAs are relevant because a chief factor distinguishing mobile application development from more generalized application and web development is the smaller visual display area of smartphones and tablets (relative to those attached to desktop computers and home electronic entertainment devices). Given the limited display areas of mobile devices, principles of graphic design are integral to packaging and presenting information in appealing ways that can be viewed clearly and comprehended readily by users.

Regional occupational employment projections and skill requirements for each job title can be obtained from the Labor Market Information Division of the Texas Workforce Commission through the SWAP utility in Texas Industry Profiles. To obtain the projections or to develop your own forecasts:

Go to www.texasindustryprofiles.com
    Move cursor over the Economic Base Analysis in the navigation bar and select SWAP

          Selection Option 2 – Occupational Cluster Analysis

               Enter parameters to narrow your geography and selection criteria

