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SUBJECT:	New CBOF Apprenticeable Occupation: Jr. Data Analyst

1. Purpose. To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors, and other Registered Apprenticeship partners of the following new Competency-based Occupational Framework (CBOF) to an apprenticeable occupation:  Jr. Data Analyst

2. Action Requested. OA staff should familiarize themselves with this bulletin and the attached Work Process Schedule and Related Instruction Outline, as a source for developing apprenticeship standards and/or providing technical assistance.

Jr. Data Analyst will be added to the List of Occupations Recognized as Apprenticeable by OA located on www.apprenticeship.gov.  A suggested Work Process Schedule and Related Instruction Outline are attached.

3. Summary and Background. 
a. Summary – The occupation Jr. Data Analyst was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, was processed by Joseph P. Taylor and approved by the OA Administrator on December 22, 2022.  

The National Office has approved a new Competency-based Occupational Framework (CBOF), developed in partnership with the Urban Institute. This CBOF has met industry standards and approval; it covers job titles and occupational pathways, related functions and performance criteria, as well as academic, workplace and personal competencies for job success.  While use of CBOFs in developing standards utilizing the competency-based training approach is voluntary, no additional vetting of a Work Process Schedule (WPS) utilizing the CBOF should be required where a program aligns to the occupational framework described in a CBOF, beyond the basic requirements set forth in 29 CFR Part 29.  While on-the-job learning (OJL) is ordinarily outlined in the WPS, sponsors who utilize a CBOF must develop the Related Instruction Outline, which should be included in the standards.  Within certain limits, the sponsors of CBOF apprenticeship programs are permitted to customize the job functions or competencies contained in a CBOF for the Jr. Data Analyst occupation.

However, OA encourages the use of all core competencies to be included in the approved WPS.  

b. Background – 

New/Revised Occupation Background - Under 29 CFR section 29.4, an occupation for a RAP must meet the following criteria to be determined apprenticeable:

a) Involve skills that are customarily learned in a practical way through a structured, systematic program of on-the job supervised learning:
b) Be clearly identified and commonly recognized throughout an industry;
c) Involve the progressive attainment of manual, mechanical, or technical skills and knowledge which, in accordance with the industry standard for the occupation, would require the completion of at least 2,000 hours of on-the-job learning to attain; and
d) Require related instruction to supplement the on-the job learning. 


4. New CBOF Apprenticeable Occupation. The occupation Jr. Data Analyst was submitted for an apprenticeability determination.

Jr. Data Analyst
O*NET-SOC CODE:  15- 2041.00
RAPIDS Code:  3047CB
Type of Training:  Competency-based

Jr. Data Analyst perform the following duties: 

· Assist team as it conceptually breaks down integrated business systems to identify separate testable units. 
· Create graphical data visualizations of analytical findings. 
· Assist team as it determines what data to collect to measure the identified conceptual problems.

5. Inquiries. If you have any questions, please contact Natalie Linton, Program Analyst, Division of Registered Apprenticeship and Policy at (202) 693-3592.

6. Attachments. 
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		WORK PROCESS SCHEDULE

Junior Data Analyst

		ONET Code: 15- 2041.00

RAPIDS Code: 3047CB



		Job Title: Junior Data Analyst



		Level: 

		Specialization:



		Stackable Program: ___Yes ___No



Base Occupation Name:



		Company Contact: 



		Address:

		Phone:

		Email:



		Apprenticeship Type:

_X_Competency Based

___Time Based

___Hybrid

		Prerequisites:







		Job Function 1: Collaborate and communicate in the data analytic process



		Competencies

		Core or Optional

		RTI

		OJT



		A. Participate in small group teams on complex projects

		Core

		

		



		B. Interact effectively with company personnel and other stakeholders

		Core

		

		



		C. Conduct individual work in a manner conducive to successful collaboration

		Core

		

		







		Job Function 2: Assist team in planning data analytic projects



		Competencies

		Core or Optional

		RTI

		OJT



		A. Assist team as it defines and identifies research problems using concepts familiar to business personnel

		Core

		

		



		B. Assist team as it conceptually breaks down integrated business systems to identify separate testable units

		Core

		

		



		C. Assist team as it determines what data to collect to measure the identified conceptual problems

		Core

		

		



		D. Evaluate the appropriateness of candidate data

		Core

		

		



		E. Construct formal hypotheses based on the data to be measured

		Core

		

		







		Job Function 3: Extract data



		Competencies

		Core or Optional

		RTI

		OJT



		A. Use tools to extract tabular data

		Core

		

		



		B. Use tools to extract data from the web

		Core

		

		



		C. Use tools to extract other forms of unformatted and formatted data

		Core

		

		







		Job Function 4: Transform and modify data



		Competencies

		Core or Optional

		RTI

		OJT



		A. Follow standards for data security

		Core

		

		



		B. Identify and describe information in datasets

		Core

		

		



		C. Reshape datasets; append and merge datasets together

		Core

		

		



		D. Locate and clean missing or incorrect data

		Core

		

		



		E. Transform and create new variables (data columns)

		Core

		

		







		Job Function 5: Specify and execute statistical models



		Competencies

		Core or Optional

		RTI

		OJT



		A. Conduct descriptive analyses of results

		Core

		

		



		B. Select and conduct inferential statistical models

		Core

		

		



		C. Formally test hypotheses and reach analytical conclusions

		Core

		

		







		Job Function 6: Assist team to interpret results



		Competencies

		Core or Optional

		RTI

		OJT



		A. Assist team to assess validity of results

		Core

		

		



		B. Assist team to assess reliability of results by examining the context in which the data originated

		Core

		

		



		C. Assess possible problems with model overfitting

		Core

		

		



		D. Address special concerns with time series analyses

		Core

		

		







		Job Function 7: Assist team to convey findings



		Competencies

		Core or Optional

		RTI

		OJT



		A. Create graphical data visualizations of analytical findings

		Core

		

		



		B. Assist team as it writes reports of analytical findings

		Core

		

		



		C. Assist team as it prepares and gives live presentations of analytical findings

		Core

		

		



		D. Release interactive data tools on the web

		Core

		

		







		Job Function 8: Continue professional development 



		Competencies

		Core or Optional

		RTI

		OJT



		A. Develop and enhance analytical and computing skills

		Core

		

		



		B. Develop and enhance personal skills

		Core

		

		



		C. Develop and enhance workplace skills

		Core
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COMPETENCY-BASED OCCUPATIONAL FRAMEWORK FOR REGISTERED APPRENTICESHIP

Junior Data Analyst

ONET Code: 15-2041.00 

RAPIDS Code: 3047 CB

This project has been funded, either wholly or in part, with Federal funds from the Department of Labor, Employment and Training Administration under Contract Number DOL-ETA-15-C-0087. The contents of this publication do not necessarily reflect the views or policies of the Department of Labor, nor does mention of trade names, commercial products, or organizations imply endorsement of the same by the US Government. 



For more information, contact:

Diana Elliott, PhD, Senior Research Associate, Urban Institute: delliott@urban.org

Robert Lerman, PhD, Institute Fellow, Urban Institute: rlerman@urban.org
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The nonprofit Urban Institute is dedicated to elevating the debate on social and economic policy. For nearly five decades, Urban scholars have conducted research and offered evidence-based solutions that improve lives and strengthen communities across a rapidly urbanizing world. Their objective research helps expand opportunities for all, reduce hardship among the most vulnerable, and strengthen the effectiveness of the public sector.
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[bookmark: _Toc51861886]Competency-Based Occupational Frameworks

The Urban Institute, under contract with the US Department of Labor, has worked with employers, subject matter experts, labor unions, trade associations, credentialing organizations, and academics to develop Competency-Based Occupational Frameworks (CBOFs) for Registered Apprenticeship programs. These frameworks define the purpose of an occupation, the job functions that are carried out to fulfill that purpose, the competencies that enable the apprentice to execute those job functions well, and the performance criteria that define the specific knowledge, skills, and personal attributes associated with high performance in the workplace. This organizational hierarchy—job purpose, job functions, competencies, performance criteria—is designed to illustrate that performing work well requires more than just acquiring discrete knowledge elements or developing a series of manual skills. To perform a job well, the employee must be able to assimilate knowledge and skills learned in various settings, recall and apply that information to the present situation, and carry out work activities using sound professional judgment, demonstrating an appropriate attitude or disposition and achieving a level of speed and accuracy necessary to meet the employer’s business need.   

The table below compares the terminology of Functional Analysis with that of traditional Occupational Task Analysis to illustrate the important similarities and differences. While both identify the key technical elements of an occupation, functional analysis includes the identification of behaviors, attributes, and characteristics of workers necessary to meet an employer’s expectations.   



		Framework Terminology

		Traditional Task Analysis Terminology



		Job Function: the work activities that are carried out to fulfill the job purpose

		Job Duties: roles and responsibilities associated with an occupation



		Competency: the actions an individual takes and the attitudes he/she displays to complete those activities

		Task: a unit of work or set of activities needed to produce some result



		Performance Criteria: the specific knowledge, skills, dispositions, attributes, speed, and accuracy associated with meeting the employer’s expectations

		Subtask: the independent actions taken to perform a unit of work or activity







Although designed for use in competency-based apprenticeship, these Competency-Based Occupational Frameworks also support time-based apprenticeship by defining more clearly and precisely what an apprentice is expected to learn and do during the allocated time period.

CBOFs are comprehensive to encompass the full range of jobs that may be performed by individuals in the same occupation. As employers or sponsors develop their individual apprenticeship programs, they can extract from or add to the framework to meet their unique organizational needs.  

[bookmark: _Toc51861887]Components of the Competency-Based Occupational Framework

Occupational Overview: This section of the framework provides a description of the occupation including its purpose, the setting in which the job is performed, and unique features of the occupation.  

Work Process Schedule: This section includes the job functions and competencies that would likely be included in an apprenticeship sponsor’s application for registration. These frameworks provide a point of reference that has already been vetted by industry leaders so sponsors can develop new programs knowing that they will meet or exceed the consensus expectations of peers. Sponsors maintain the ability to customize their programs to meet their unique needs, but omission of a significant number of job functions or competencies should raise questions about whether or not the program has correctly identified the occupation of interest.  

Cross-Cutting Competencies: These competencies are common among all workers and focus on the underlying knowledge, attitudes, personal attributes, and interpersonal skills that are important regardless of the occupation. That said, while these competencies are important to all occupations, the relative importance of some versus others may change from one occupation to the next. These relative differences are illustrated in this part of the CBOF and can be used to design pre-apprenticeship programs or design effective screening tools when recruiting apprentices to the program.

Detailed Job Function Analysis: This portion of the framework includes considerable detail and is designed to support curriculum designers and trainers in developing and administering the program. The detail in this section may be confusing to those seeking a more succinct, higher-level view of the program. For this reason, we recommend that the Work Process Schedule be the focus of program planning activities, leaving the detailed job function analysis sections to instructional designers as they engage in their development work.  

a. Related Technical Instruction: Under each job function appears a list of foundational knowledge, skills, tools, and technologies that would likely be taught in the classroom to enable the apprentice’s on-the-job training safety and success. 

b. Performance Criteria: Under each competency, we provide recommended performance criteria that could be used to differentiate between minimally, moderately, and highly competent apprentices. These performance criteria are generally skills based rather than knowledge based, but may also include dispositional and behavioral competencies.

[bookmark: _Toc51861888]Using the Competency-Based Occupational Framework to Develop a Registered Apprenticeship Program

When developing a registered apprenticeship program, the Work Process Schedule included in this CBOF provides an overview of the job functions and competencies an expert peer group deemed to be important to this occupation. The Work Process Schedule in this document can be used directly, or modified and used to describe your program content and design as part of your registration application.  

When designing the curriculum to support the apprenticeship program—including on-the-job training and related technical instruction—the information the Detailed Job Functions section could be helpful.  These more detailed job function documents include recommendations for the key knowledge and skills that might be included in the classroom instruction designed to support a given job function, and the performance criteria provided under each competency could be helpful to trainers and mentors in evaluating apprentice performance and insuring inter-rater reliability when multiple mentors are involved.
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[bookmark: _Toc51861890]Occupational Purpose and Context

A junior data analyst works as part of a cross-functional research team to make evidence-based decisions. Such teams combine business understanding with statistical and computing expertise to formulate problems; develop models; and analyze, interpret, convey, and deploy the findings. As an entry-level employee, a junior data analyst may take only a support role in the team for some of the steps in the analytic process while exercising more autonomy and leadership in steps for which they have more substantial training and experience.

Typical job responsibilities of a junior data analyst can include any of the following: supporting business processes with issue identification and resolution and process optimization; coordinating testing activities and contributing to test plan creation and execution; quantitative marketing analytics including consumer choice modeling and reinforcement learning; application of statistical, econometric, and machine learning techniques to economic and financial analysis; analysis of web content and social networks;  and quantitative financial risk management and portfolio optimization. 

[bookmark: _Toc51861891]Potential Job Titles

Junior Data Analyst, Data Analyst, Data Engineer

[bookmark: _Toc51861892]Attitudes and Behaviors

A junior data analyst displays empathy, patience, and versatility when working and communicating with a range of internal and external customers. In keeping with the amount of work data analysts do in teams, they excel at teamwork, sustain and support morale, and cultivate a mindset to embrace change. In their own work, they are creative while remaining disciplined in staying on task.

Junior data analysts also maintain a formal yet flexible relationship with their subject matter—the data itself. They use their quantitative analyses to explore, communicate, and persuade—not to intimidate or deceive. As mathematician Keith Devlin stated, “Figures often mislead people. There is no shame in that: words can mislead as well. The problem with numbers is our tendency to treat them with some degree of awe, as if they are somehow more reliable than words.” 

[bookmark: _Toc51861893]Apprenticeship Prerequisites

The position of junior data analyst is an entry tier in a progression of career paths in data science, so it has no formal prerequisite. The educational background of a junior data analyst is generally an associate’s or bachelor’s degree in a field with some exposure to statistical analysis and computing but not a computer science major. 

There are currently several paths by which data analysts acquire work skills. In one path, data analysts will enroll in a data analysis “boot camp” for cursory training in the most common computing tools. A typical boot camp program will be about 12 weeks of full-time instruction or 24 weeks of part-time instruction, often online and sometimes in collaboration with university extension programs. In another path, data analysts receive cursory training in common computing tools during an apprenticeship period following hiring, in programs either directed by their employer or subcontracted through another private entity. Some data analysts receive their training though a combination of these preemployment and postemployment training programs.

[bookmark: _Toc51861894]Occupational Pathways

A junior data analyst will often progress to a position as a data scientist with broader autonomy in planning and enacting data analyses, often with their own supervisory roles with other junior data analysts. Another career pathway is to become a specialist at one or a few of the job functions of junior data analyst, with expertise in one or a few programming languages or statistical software packages.  

[bookmark: _Toc51861895]Certifications, Licensure, and Other Credential Requirements

There is a diverse industry of companies that offer training and certification as a data analyst, but there is no centrally recognized agency that manages the licensure or official credentialing of data analysts.

		Credential

		Offered by

		Before, During, or After Apprenticeship



		N/A
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		Job Functions

		Core or Optional



		1. Collaborate and communicate in the data analytic process

		Core



		2. Assist team in planning data analytic projects

		Core



		3. Extract data

		Core



		4. Transform and modify data

		Core



		5. Specify and execute statistical models

		Core



		6. Assist team to interpret results

		Core



		7. Assist team to convey findings

		Core



		8. Continue professional development

		Core





[bookmark: _Toc51861897]Stackable Programs

This occupational framework is designed to link to the following additional framework(s) as part of a career laddering pathway.

		Stackable Programs

		Base or Higher Level

		Stacks on Top of



		N/A

		

		





[bookmark: _Toc51861898]Options and Specializations

The following options and specializations have been identified for this occupation. The Work Process Schedule and individual job function outlines indicate which job functions and competencies were deemed by industry advisors to be optional. Work Process Schedules for Specializations are included at the end of this document. 

		Options and Specializations

		Option

		Specialization



		N/A

		

		





[bookmark: _Toc51861899]Levels

Industry advisors have indicated that individuals in this occupation may function at different levels, based on the nature of their work, the amount of time spent in an apprenticeship, the level of skills or knowledge mastery, and the degree of independence in performing the job or supervisory/management responsibilities.

		Level

		Distinguishing Features

		Added Competencies

		Added Time Requirements



		N/A
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		WORK PROCESS SCHEDULE

Junior Data Analyst

		ONET Code: 15- 2041.00

RAPIDS Code: 3047 CB



		Job Title: Junior Data Analyst



		Level: 

		Specialization:



		Stackable Program: ___Yes ___No



Base Occupation Name:



		Company Contact: 



		Address:

		Phone:

		Email:



		Apprenticeship Type:

_X_Competency Based

___Time Based

___Hybrid

		Prerequisites:







		Job Function 1: Collaborate and communicate in the data analytic process



		Competencies

		Core or Optional

		RTI

		OJT



		A. Participate in small group teams on complex projects

		Core

		

		



		B. Interact effectively with company personnel and other stakeholders

		Core

		

		



		C. Conduct individual work in a manner conducive to successful collaboration

		Core

		

		







		Job Function 2: Assist team in planning data analytic projects



		Competencies

		Core or Optional

		RTI

		OJT



		A. Assist team as it defines and identifies research problems using concepts familiar to business personnel

		Core

		

		



		B. Assist team as it conceptually breaks down integrated business systems to identify separate testable units

		Core

		

		



		C. Assist team as it determines what data to collect to measure the identified conceptual problems

		Core

		

		



		D. Evaluate the appropriateness of candidate data

		Core

		

		



		E. Construct formal hypotheses based on the data to be measured

		Core

		

		







		Job Function 3: Extract data



		Competencies

		Core or Optional

		RTI

		OJT



		A. Use tools to extract tabular data

		Core

		

		



		B. Use tools to extract data from the web

		Core

		

		



		C. Use tools to extract other forms of unformatted and formatted data

		Core

		

		







		Job Function 4: Transform and modify data



		Competencies

		Core or Optional

		RTI

		OJT



		A. Follow standards for data security

		Core

		

		



		B. Identify and describe information in datasets

		Core

		

		



		C. Reshape datasets; append and merge datasets together

		Core

		

		



		D. Locate and clean missing or incorrect data

		Core

		

		



		E. Transform and create new variables (data columns)

		Core

		

		







		Job Function 5: Specify and execute statistical models



		Competencies

		Core or Optional

		RTI

		OJT



		A. Conduct descriptive analyses of results

		Core

		

		



		B. Select and conduct inferential statistical models

		Core

		

		



		C. Formally test hypotheses and reach analytical conclusions

		Core

		

		







		Job Function 6: Assist team to interpret results



		Competencies

		Core or Optional

		RTI

		OJT



		A. Assist team to assess validity of results

		Core

		

		



		B. Assist team to assess reliability of results by examining the context in which the data originated

		Core

		

		



		C. Assess possible problems with model overfitting

		Core

		

		



		D. Address special concerns with time series analyses

		Core

		

		







		Job Function 7: Assist team to convey findings



		Competencies

		Core or Optional

		RTI

		OJT



		A. Create graphical data visualizations of analytical findings

		Core

		

		



		B. Assist team as it writes reports of analytical findings

		Core

		

		



		C. Assist team as it prepares and gives live presentations of analytical findings

		Core

		

		



		D. Release interactive data tools on the web

		Core

		

		







		Job Function 8: Continue professional development 



		Competencies

		Core or Optional

		RTI

		OJT



		A. Develop and enhance analytical and computing skills

		Core

		

		



		B. Develop and enhance personal skills

		Core

		

		



		C. Develop and enhance workplace skills

		Core
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		COURSE NAME: Framing Structured Thinking

		Course Number: n/a



		

		Hours: 25



		LEARNING OBJECTIVES



		In this course, students train to think in a structured manner and break down problems into testable pieces. Activities include the following:

· structured thinking through case studies and problem statement worksheets;

· introduction to problem solving frameworks and processes;

· issue trees, hypothesis trees, and value driver trees.











		COURSE NAME: Analyzing Business Problems

		Course Number: n/a



		

		Hours: 85



		LEARNING OBJECTIVES



		In this course, students are introduced to common financial concepts and terminology and the basics of economics. This material will train data analysts to structure their work around a central theme and present tangible insights to business colleagues and clients. Activities include the following:

· using Excel to model revenue and operational cost by creating a financial analysis module;

· learning formal financial concepts including revenue, cost of goods sold, profit, balance sheets, cash flow statements, income statements, and earnings before interest and taxes;

· learning theoretical economic relationships including supply and demand curves and cost curves;

· learning statistical concepts including descriptive statistics, correlations, regression, and confidence intervals.











		COURSE NAME: Connecting Data Using SQL

		Course Number: n/a



		

		Hours: 30



		LEARNING OBJECTIVES



		In this course, students learn general concepts of databases and become familiar with commands for using common database programs to explore datasets. Activities include the following:

· an introduction to Structured Query Language (SQL), common table expressions and other ways to write queries, and common data analysis/business analysis tools;

· exposure to structured and unstructured databases;

· exercises in writing queries with data.












		COURSE NAME: Visualizing Data with Python

		Course Number: n/a



		

		Hours: 40



		LEARNING OBJECTIVES



		In this course, students learn to import, transform, and visualize data using the programming language Python and key Python libraries. Activities include the following:

· learning basic Python syntax;

· introduction to Jupyter and Jupyter Notebooks;

· data cleaning;

· visualizing data and trends with Seaborn and Matplotlib;

· exercises in using Python to modify and analyze data and present findings.













		COURSE NAME: Communicating Analytical Results

		Course Number: n/a



		

		Hours: 60



		LEARNING OBJECTIVES



		In this course, students learn tools for presenting the results of their analyses to technical and nontechnical audiences. Activities include the following:

· learning visualization tools such as Tableau and PowerBi;

· creating presentations in platforms such as Powerpoint;

· effective communication strategies;

· using case studies and other means to convey findings to technical and nontechnical audiences;

· practice exercises in presentations in various forms.
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		COMPETENCY**

		0

		1

		2

		3

		4

		5

		6

		7

		8



		Personal Effectiveness

		Interpersonal Skills

		

		

		

		

		

		

		

		

		



		

		Integrity

		

		

		

		

		

		

		

		

		



		

		Professionalism

		

		

		

		

		

		

		

		

		



		

		Initiative

		

		

		

		

		

		

		

		

		



		

		Dependability and Reliability

		

		

		

		

		

		

		

		

		



		

		Adaptability and Flexibility

		

		

		

		

		

		

		

		

		



		

		Lifelong Learning

		

		

		

		

		

		

		

		

		



		Academic

		Reading

		

		

		

		

		

		

		

		

		



		

		Writing

		

		

		

		

		

		

		

		

		



		

		Mathematics

		

		

		

		

		

		

		

		

		



		

		Science and Technology

		

		

		

		

		

		

		

		

		



		

		Communication

		

		

		

		

		

		

		

		

		



		

		Critical and Analytical Thinking

		

		

		

		

		

		

		

		

		



		

		Basic Computer Skills

		

		

		

		

		

		

		

		

		



		Workplace

		Teamwork

		

		

		

		

		

		

		

		

		



		

		Customer Focus

		

		

		

		

		

		

		

		

		



		

		Planning and Organization

		

		

		

		

		

		

		

		

		



		

		Creative Thinking

		

		

		

		

		

		

		

		

		



		

		Problem Solving and Decision Making

		

		

		

		

		

		

		

		

		



		

		Working with Tools and Technology

		

		

		

		

		

		

		

		

		



		

		Checking, Examining, and Recording

		

		

		

		

		

		

		

		

		



		

		Business Fundamentals

		

		

		

		

		

		

		

		

		



		

		Sustainable

		

		

		

		

		

		

		

		

		



		

		Health and Safety

		

		

		

		

		

		

		

		

		







** The names of the cross-cutting competencies come from the US Department of Labor’s Competency Model Clearinghouse, and definitions for each can be viewed at “Building Blocks Model,” Competency Model Clearinghouse, accessed June 19, 2020, https://www.careeronestop.org/CompetencyModel/competency-models/building-blocks-model.aspx. 

Cross-cutting competencies identify transferable skills—sometimes called “soft skills” or “employability skills”—that are important for workplace success, regardless of a person’s occupation. Still, the relative importance of specific cross-cutting competencies differs from occupation to occupation. The cross-cutting competencies table, above, provides information about which of these competencies is most important to be successful in a particular occupation. This information can be useful to employers or intermediaries in screening and selecting candidates for apprenticeship programs, or to pre-apprenticeship providers who seek to prepare individuals for successful entry into an apprenticeship program.

The scoring system utilized to evaluate competency levels required in each cross-cutting skill aligns with the recommendations of the Lumina Foundation’s Connecting Credentials Framework. The framework can be found at “Connecting Credentials: A Beta Credentials Framework,” Lumina Foundation, April 29, 2015, http://connectingcredentials.org/wp-content/uploads/2015/05/ConnectingCredentials-4-29-30.pdf.
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[bookmark: _Toc51861904]Job Function 1: Collaborate and communicate in the data analytic process

		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Agile principles and concepts

· IBM values and practices

· The Kaizen process

· Performance management systems

· The Scrum framework



		· Creativity

· GitHub best practices

· Modeling goal-setting behaviors

· Tolerance of others’ unique work styles



		· Business communication platforms for general communication and collaboration

· Cadence calls

· Email systems for general communication

· Retrospectives

· Social contracts

· Sprints

· Standups

· Time boxes

· Version-sharing platforms such as GitHub







		Competency A: Participate in small group teams on complex projects

		Core or Optional



		PERFORMANCE CRITERIA



		1. Engage in group self-organizing

		Core



		2. Take initiative in identifying and addressing group needs

		Core



		3. Participate in a group’s self-monitoring and self-improvement

		Core



		4. Submerge individual gain for group success (“unite”)

		Core



		5. Provide productive feedback

		Core



		6. Respond productively to feedback

		Core



		7. Anticipate work requirements can change mid-project and responds when they do

		Core



		8. Deliver incremental products on a routine schedule—of sufficient completeness so the products can be assessed

		Core







		Competency B: Interact effectively with company personnel and other stakeholders

		Core or Optional



		PERFORMANCE CRITERIA



		1. Work daily with business personnel

		Core



		2. Talk directly to people outside and inside one’s work team

		Core



		3. Engage in one-on-one conversations with managers

		Core



		4. Respond to email requests and send email messages

		Core



		5. Respond to and create meeting invitations and other calendar items

		Core



		6. Share expertise

		Core



		7. Show personal interest

		Core



		8. Engage colleagues with unique work styles

		Core



		9. Select appropriate communication methods for the message and audience

		Core



		10. Prepare and rehearse for important meetings with customers and clients

		Core







		Competency C: Conduct individual work in a manner conducive to successful collaboration

		Core or Optional



		PERFORMANCE CRITERIA



		1. Work at a continuous, sustained pace—an ethos of discipline

		Core



		2. Pursue technical excellence and good design—an ethos of quality

		Core



		3. Maximize the amount of unnecessary work not done—an ethos of efficiency

		Core



		4. Strive to deliver an outstanding client or customer experience

		Core



		5. Sustain morale

		Core










[bookmark: _Toc51861905]Job Function 2: Assist team in planning data analytic projects

		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Business analytic concepts and terms

· Common business objectives and criteria for success:

· Contract management processes

· Operations management processes

· Recovery management processes

· Change management 

· processes

· Configuration management processes (for efficiency)

· Risk management processes

· Principles for managing technical incidents (ITIL)

· Principles for reducing the occurrence or recurrence of technical incidents

· Implementing service improvements

· SMART problem statements

· Principles of effective data collection

· Principles of data sampling

· Accuracy and precision

· Qualitative and quantitative data

· Metadata

		· Locate or collect observational data

· Questionnaire design

· Set up simple quasi-experimental designs

· Familiarity with formal experimental designs

		· Commonly used key performance indicators

· Net promoter scores (customer satisfaction)

· Goal completion (sales)

· Referral traffic (marketing success)

· Share-of-voice (market share)

· Social listening (brand health)

· Probability and nonprobability sampling

· Techniques for breaking down past business performance: issue trees, value driver trees

· Techniques for gathering data from employees: brainstorming, focus groups, interviews, observation, and participatory action research

· Time series data: repeated cross-sections, event histories, and panel data









		Competency A: Assist team as it defines and identifies research problems using concepts familiar to business personnel

		Core or Optional



		PERFORMANCE CRITERIA



		1. Assist team in conceptualizing practices for aligning information technology services with business needs (ITIL foundation concepts)

		Core



		2. Assist team in conceptualizing business objectives, success criteria, and analytics

		Core



		3. Assist team in conceptualizing problems in improving customer satisfaction

		Core



		4. Assist team in conceptualizing problems related to service improvement

		Core



		5. Assist team in conceptualizing problems related to improving products

		Core



		6. Assist team in conceptualizing problems related to improving sales

		Core







		Competency B: Assist team as it conceptually breaks down integrated business systems to identify separate testable units

		Core or Optional



		PERFORMANCE CRITERIA



		1. Assist team in constructing issue trees

		Core



		2. Assist team in constructing value driver trees

		Core







		Competency C: Assist team as it determines what data to collect to measure the identified conceptualized problems

		Core or Optional



		PERFORMANCE CRITERIA



		1. Assist team in establishing an appropriate unit of analysis, such as an individual, web view, sale, or product

		Core



		2. Assist team in selecting key performance indicators for the type of problem (e.g., customer satisfaction, sales, marketing success, market share, brand health)

		Core



		3. Assist team in measuring quality of production using standard six-sigma measures

		Core



		4. Assist team in measuring timed outcomes (what happened and when) in time series data

		Core



		5. Assist team in generating data from quasi-experimental and experimental designs (e.g., one-shot, A/B testing, customer segmentation, Solomon four-group, randomized controlled trial, and others)

		Core







		Competency D: Evaluate the appropriateness of candidate data

		Core or Optional



		PERFORMANCE CRITERIA



		1. Identify potential weaknesses in data sourcing, such as incomplete coverage, nonresponse, and response bias

		Core



		2. Determine whether the planned dataset will be too small (lack of power) or larger than needed (excess costs and time)

		Core



		3. Anticipate possible needs for multiple datasets

		Core



		4. Anticipate whether a planned variable set will be substantively weak (low R-squared), even if the results are statistically significant

		Core



		5. Address ethical concerns in using data based on what information was gathered, how it was gathered, and who was left out (these concerns are apt even for decisions about whether to use preexisting data)

		Core



		6. Determine whether variables in the analysis satisfy SMART criteria (Specific, Measurable, Actionable, Relevant)

		Core










		Competency E: Construct formal hypotheses based on the data to be measured

		Core or Optional



		PERFORMANCE CRITERIA



		1. Explicitly state which variables to be measured are outcome variables, explanatory variables, or statistical controls

		Core



		2. Formally state the predicted levels of an outcome variable corresponding to each level of the key predictor variable

		Core



		3. Carefully describe the level of causality to be attributed—simple association, prediction, or true causation

		Core












[bookmark: _Toc51861906]Job Function 3: Extract data

		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Cross-industry standard process for data mining (CRISP-DM) 

· Application programming interface (API) rules

· Regulatory requirements when using data

		· Writing queries in SQL

· Working with relational data bases in Python

· Natural language processing

· Image processing

· Social media mining

		· Fundamental programming languages like Python

· Data analytic tools like NumPy, Pandas, Matplotlib, Sci-kit learn

· RESTful application programming interfaces

· JSON parsing techniques

· Leaflet.js

· JavaScript

· D3

· Jupyter Notebook

· Google Maps, Google Places

· Rapid miner

· Other libraries for interacting with web data, such as Requests, BeautifulSoup, CSS, and Tweepy

· Online interfaces for tabulating public data: Federal Reserve Economic Data, IPUMS







		Competency A: Use tools to extract tabular data

		Core or Optional



		PERFORMANCE CRITERIA



		1. Extract data from a spreadsheet

		Core



		2. Convert spreadsheets to .CSV format

		Core



		3. Extract date elements from common date formats

		Core



		4. Use Structured Query Language (SQL) to query database management systems 

		Core







		Competency B: Use tools to extract data from the web

		Core or Optional



		PERFORMANCE CRITERIA



		1. Use automated programs to gather information on social trends from Facebook

		Core



		2. Use programs like VADER and Tweepy to gather information from Twitter

		Core



		3. Scrape information from various web pages

		Core



		4. Use programs such as Heroku to design interactive Twitter bots

		Core







		Competency C: Use tools to extract other forms of unformatted and formatted data 

		Core or Optional



		PERFORMANCE CRITERIA



		1. Download ASCII data files from online providers

		Core



		2. Download data in common statistical and database software formats (SAS, SPSS, STATA)

		Core



		3. Troubleshoot and enhance legacy code to extract data from other formats

		Core



		4. Create and extract summary tabulations from online interfaces such as government websites

		Core
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		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Security operating procedures

· Confidentiality

· Best coding practices

· Database normalization

· Basic cognitive computing concepts

· Characteristics of variables according to their scales/types: qualitative (nominal, ordinal) or quantitative (interval, ratio)

· Types of indices, scales, and typologies

		· Write queries in SQL

· Work with relational databases using Python and Python-based tools

· Manage large-scale databases

· Logical and creative thinking

· Analytical approach to problem solving 

		· Database languages such as SQL, NoSQL, MySQL, and Mongo-DB

· R-Database queries

· Data-mining software such as Rapid Miner

· Microsoft Excel pivot tables, Vlookups, and VBA scripting

· Software for data science at scale: Hadoop, Spark, and PySpark







		Competency A: Follow standards for data security

		Core or Optional



		PERFORMANCE CRITERIA



		1. Protect data in all activities

		Core



		2. Establish and maintain passwords and access controls/measures

		Core



		3. Use encryption as needed

		Core



		4. Detect and respond to unauthorized access and to data corruption

		Core



		5. Follow standards for accessing and using remote information

		Core







		Competency B: Identify and describe information in datasets

		Core or Optional



		PERFORMANCE CRITERIA



		1. Use Structured Query Language (SQL) to query relational database management systems

		Core



		2. Read and use data dictionaries

		Core



		3. Read various data formats and convert them to others, such as standard compliant ISO 8601 format 

		Core



		4. Compile data, build local file structures, and create data profiles

		Core



		5. Resolve formatting issues

		Core



		6. Generate summary descriptions of datasets and variables

		Core










		Competency C: Reshape datasets; append and merge datasets

		Core or Optional



		PERFORMANCE CRITERIA



		1. Construct models of data relationships (Entity Relationship Diagrams) to plan the reshaping process

		Core



		2. Normalize datasets to conform to row and column conventions

		Core



		3. Rotate, sort, and hierarchically reshape data

		Core



		4. Merge and append multiple datasets using matching variables

		Core



		5. Create Python-based scripts to automate the restructuring and rendering of large, heterogeneous datasets

		Core



		6. Create testing and training subsets of the data

		Core



		7. Document work

		Core







		Competency D: Locate and clean missing or incorrect data

		Core or Optional



		PERFORMANCE CRITERIA



		1. Detect, delete, flag, and/or impute missing information 

		Core



		2. Detect, delete, flag, and/or impute impossible data values and combinations

		Core



		3. Identify and resolve duplications of data

		Core



		4. Document work

		Core







		
Competency E: Transform and creates new variables

		Core or Optional



		PERFORMANCE CRITERIA



		1. Use conditional formats, filters, and “if” statements

		Core



		2. Create new indices, scales, or typologies from combinations of existing variables

		Core



		3. Change types of variable scales or interval characteristics to satisfy the assumptions of desired statistical models

		Core



		4. Validate created or modified variables by item analysis, univariate and multivariate checks, and external validation

		Core



		5. Document work

		Core
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		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Descriptive statistics

· Statistical inference

· Measures of central tendency: mean, median, and mode

· Measures of dispersion: variance, standard deviation, interquartile range, and range



		· Estimate parameters

· Navigate outputs of standard statistical software

· Interpret parameter and dispersion results within a formal hypothesis-testing framework

		· Common statistical analytic software in R, NumPy, SAS, STATA, SPSS

· Excel statistical modeling, forecasting, and prediction tools

· T-tests and other group comparisons in R and other platforms

· Ordinary least squares regression and related statistical models

· Basic designs in analysis of variance

· Lean six-sigma statistical process control charts

· Support vector machines

· Decision trees

· Time series modeling

· Ensemble learning with random forests and gradient boosting

· Clustering techniques

· Machine learning algorithms for natural language processing (NLP), image processing, recommendations systems, and network analysis /neural networks 









		Competency A: Conduct descriptive analyses of model variables

		Core or Optional



		PERFORMANCE CRITERIA



		1. Calculate univariate statistics: frequency distributions, relative frequency distributions, and methods of central tendency and dispersion 

		Core



		2. Construct bivariate contingency tables for key model variables

		Core



		3. Construct correlation tables for pairwise assessments of intervention, outcome, and control variables

		Core










		Competency B: Select and conduct inferential statistical models

		Core or Optional



		PERFORMANCE CRITERIA



		1. Calculate and interpret statistical significance tests on correlations and proportions of explained variation

		Core



		2. Perform statistical significance tests developed for lean six-sigma evaluations of statistical process control charts

		Core



		3. Use Excel statistical commands for forecasting and prediction

		Core



		4. Conduct statistical significance tests using ordinary least-squares regression and related models

		Core



		5. Conduct statistical analyses appropriate for other types of models and their data 

		Core







		Competency C: Formally test hypotheses and reach analytical conclusions

		Core or Optional



		PERFORMANCE CRITERIA



		1. Make formal statements of null and alternative hypotheses consistent with the variables and the statistical models being employed 

		Core



		2. Specify decision rules for values of the model parameters

		Core



		3. Interpret statistical model results within the decision rules

		Core



		4. State formal conclusions about rejecting or failing to reject the null hypothesis in light of the statistical model results

		Core



		5. Translate statements about a null hypothesis into descriptions about the inferred relationships between the model variables

		Core



		6. Describe results in terms of confidence intervals for values of model parameters and/or variable characteristics

		Core



		7. Refer to the descriptive statistics to evaluate possible differences between assumptions of the statistical model and the true characteristics of the variables under analysis

		Core



		8. Assess the robustness of the statistical model with respect to possible violations of model assumptions, respecifying the inferential models if necessary

		Core










[bookmark: _Toc51861909]Job Function 6: Assist team to interpret results

		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Types of validity

· Definitions and measurement of reliability

· Type I and Type II errors

· Root cause analysis

· Variable types in a model: test variables, dependent variables, suppressor variables, and distorter variables



		· Logical reasoning

· Organized skepticism

		· Test-retest methods

· Split-half methods

· Elaboration modeling







		Competency A: Assist team to assess validity of results

		Core or Optional



		PERFORMANCE CRITERIA



		1. Assist team in reassessing appropriateness of variables as measures of the desired constructs (establishing face validity)

		Core



		2. Assist team in reassessing whether model variables might also be acting as measures of undesired constructs (establishing unidimensionality)

		Core



		3. Assist team in augmenting quantitative results with qualitative evaluations of whether the findings make sense

		Core



		4. Consider alternative causal relationships between the model variables (checking for spuriousness)

		Core



		5. Use but not over-rely on compelling examples that appear to support the interpretation

		Core



		6. Use but not over-rely on deviating examples that appear to weaken the interpretation

		Core







		Competency B: Assist team to assess reliability of results by examining the context in which the data originated

		Core or Optional



		PERFORMANCE CRITERIA



		1. Examine evidence of nonrandom sampling or selection bias—did the data originate in such a way that some variable values were more likely to be collected than others?

		Core



		2. Examine evidence of distinctive initial conditions—was the context in which the data originated different in key ways from the context in which the conclusions are likely to be applied?

		Core



		3. Examine evidence for researcher, instrumentation, or experimental effects—did the process of gathering the data somehow shift what it would have been had it not been gathered for analysis? 

		Core



		4. Consider possible effects of reactivity for data gathered from or about employees—subjects often modify their behavior if they know they are being studied

		Core







		Competency C: Assess possible problems with model overfitting 

		Core or Optional



		PERFORMANCE CRITERIA



		1. Use test-retest and split-half methodologies when data permit

		Core



		2. Use a different dataset to study the same variables and model

		Core



		3. Compare results to related work using comparable established measures

		Core







		Competency D: Address special concerns with time series analyses

		Core or Optional



		PERFORMANCE CRITERIA



		1. Identify possible confounding effects of history—anything that happened at the same time as the intervention could have effects wrongly attributed to the intervention

		Core



		2. Assess possible effects of instabililty and regression to the mean—analyses are sometimes initiated in response to extreme conditions that have a random component that would be returning toward normal anyway  

		Core



		3. Assess possible order effects in any experimental or other analysis that takes repeated measurements from the same unit

		Core



		4. Use but not over-rely on time order as an indication of causal order

		Core








[bookmark: _Toc51861910]Job Function 7: Assist team to convey findings

		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Data visualization techniques

· Dashboards

· Pareto charts

· Histograms and bar charts

· Scatter plots and line graphs

· Box plots and area charts

· Images

· Videos

· Storytelling methods for presentations

		· Writing skills

· Presentation skills

		· Visualization tools such as Seaborn and matplotlib in Python

· Technologies for putting data visualizations on the web, such as HTML, CSS, AJAX, Bootstrap, Dashboarding, D3.js, and other JavaScript libraries

· Business intelligence software such as Tableau, Plotly, and Bokeh

· Tools for rearranging patterns of multiple variables, such as Pivot tables in Excel

· Geomapping with Leaflet.js

· Word processing, editing, and version-sharing software and systems







		Competency A: Create graphical visualizations of analytical findings

		Core or Optional



		PERFORMANCE CRITERIA



		1. Create graphs, charts, and tables using programming languages and libraries

		Core



		2. Apply principles of chart consistency, simplicity, and clarity to one’s own work and to feedback on others’ work

		Core



		3. Use appropriate backgrounds, colors, and fonts, as often specified by company branding guidelines

		Core



		4. Use geographic data and software to create maps

		Core







		Competency B: Assist team as it writes reports of analytical findings

		Core or Optional



		PERFORMANCE CRITERIA



		1. Identify the audience or audience for whom the report is intended

		Core



		2. Assist team in writing at an appropriate level of technical detail and grammatical complexity for the intended audience

		Core



		3. Review draft documents, making appropriate editorial suggestions and being open to making editorial changes to one’s own writing

		Core



		4. Create and insert appropriate graphical and tabular visualization elements, within the standards and branding guidelines of the employer and/or client

		Core







		Competency C: Assist team as it prepares and gives live presentations of analytical findings

		Core or Optional



		PERFORMANCE CRITERIA



		1. Develop slide presentations with appropriate visual aids (such as transitions and animations)

		Core



		2. Assist team in making oral presentations in a style and level suitable for the audience and message

		Core



		3. Assist team in using a pace of presentation and questioning techniques geared toward inclusivity and cultural awareness

		Core



		4. Follow each presentation with a review of responses, suggestions, and impressions for use in revising the presentation or in making other presentations

		Core







		Competency D: Release interactive data tools on the web

		Core or Optional



		PERFORMANCE CRITERIA



		1. Use web development technologies to create data visualizations

		Core



		2. Parse, store, and post visualizations to the web on call

		Core



		3. Gather automated information and viewer feedback on the data tools, for use in revising the tools or in making future tools

		Core








[bookmark: _Toc51861911]Job Function 8: Continue professional development

		Related Technical Instruction



		KNOWLEDGE

		SKILLS

		TOOLS & TECHNOLOGIES



		· Baseline trainings in software

		· Management

· Technology and software

· Communication

		· Online training platforms







		Competency A: Develop and enhance analytical and computing skills

		Core or Optional



		PERFORMANCE CRITERIA



		1. Complete required trainings

		Core



		2. Train in new software to keep skills current

		Core



		3. Expand previously less developed competencies as a path to career development

		Core







		Competency B: Develop and enhance personal work skills

		Core or Optional



		PERFORMANCE CRITERIA



		1. Develop inclusivity and cultural awareness across a wide range of contexts

		Core



		2. Develop workflow prioritization skills as job functions become more varied

		Core





[image: ]

		Competency C: Develop and enhance workplace and management skills

		Core or Optional



		PERFORMANCE CRITERIA



		1. Develop communication skills for growing leadership roles within work teams

		Core



		2. Develop performance management skills for growing leadership roles outside of work teams

		Core
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The Urban Institute strives to meet the highest standards of integrity and quality in its research and analyses and in the evidence-based policy recommendations offered by its researchers and experts. We believe that operating consistent with the values of independence, rigor, and transparency is essential to maintaining those standards. As an organization, the Urban Institute does not take positions on issues, but it does empower and support its experts in sharing their own evidence-based views and policy recommendations that have been shaped by scholarship. Funders do not determine our research findings or the insights and recommendations of our experts. Urban scholars and experts are expected to be objective and follow the evidence wherever it may lead.
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