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Agenda 

• Welcome and introductions

• Issues in computer science education and 
micro-credentials

• Potential benefits of micro-credentials for 
students

• Design and implementation best practices

• Key takeaways and conclusion
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Your Questions

• What has research found about the possible benefits of 
secondary student participation in micro-credentials on 
student engagement, motivation, academic 
performance, and readiness for college or careers?

• What does research say about best practices for the 
design and implementation of micro-credential 
programs for secondary students?

• How are existing micro-credential programs for 
secondary students designed and implemented, and to 
what extent do they align to the best practices reported 
in research?
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Issues in computer science education and micro-
credentials
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Opportunities and challenges of computer science education at the 
secondary level
Opportunities include:

– Equipping students with 21st century skills
– Preparing students for careers in the national economy, 

particularly while living in remote areas

Current challenges include:
– Inequitable access to qualified computer science teachers
– Inadequate school resources, including hardware, software, and 

high-quality instructional materials
– Negative perception of computer science as elective or CTE 

coursework
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Micro-credentials are one possible strategy for students 
to demonstrate competency which take advantage of 
several trends2
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Availability and 
acceptability of 
learning content 

virtually

Increased emphasis 
on personalized 

learning and 
engagement

Interest in producing 
evidence that 

demonstrates the 
successful application 

of learning

Narrower focus than 
typical licensure 

programs
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But micro-credentials for students are no silver bullet2,3,4,5
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Programs can be expensive 
and hard to sustain

Use of self-paced, virtual 
learning environments has 

little evidence of 
effectiveness

Watered down assessments 
can undermine micro-
credentials because the 
assessments may not 

actually measure 
competency

Employers may not 
recognize or value the 

micro-credential



Regional Educational Laboratory Central

Potential benefits of student micro-credentials

8



Regional Educational Laboratory Central

Approach to addressing your questions
• The REL Central team conducted a limited literature search to identify studies and 

reports of student micro-credentials
– Search terms: Student micro-credentials, micro-credential program, micro-credentials, competency-

based learning, student engagement, motivation, academic performance, college and career 
readiness, postsecondary readiness
 Expanded to postsecondary micro-credentials and international micro-credential programs

– Study designs: Randomized controlled trials, quasi-experimental designs, correlational designs, and 
non-experimental descriptive reports.

– Databases: ERIC, Education Source

 Supplemented with citations within articles and recommendations from experts
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State of the 
research

– Additionally, many employers are 
unfamiliar with micro-credentials, 
but see potential value to them
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REL Central conducted a limited literature search
• Results: 1 RCT, 4 QEDs, 1 correlational design, 13 non-experimental reports, 

published within the last decade.
– Note: Studies identified in this limited literature search may not make up a comprehensive research 

body of policies, programs, practices, or interventions related to student micro-credentials. In 
addition, the presented findings are not a synthesis of research on student micro-credentials.

• For the purposes of this presentation, we grouped studies based on those that examined 
outcomes for students, perspectives of employers, or promising practices

• Separately from the literature search, we examined two case examples (Polk and 
Cherry Creek) and spoke with someone knowledgeable about each program
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Associations from RCT, QED, and correlational studies
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Reference* Intervention type Findings Sample details
6

Badges and 
gamification

Potentially promising effect on time spent in learning 
environment and time spent per submission.

No effect on time management or earning full points.

281 students in an undergraduate 
computer science course in 
Finland

7 No effect on class average academic achievement. Single 9th grade English class

*Note: Numbering refers to order in the reference list on the final two slides of this presentation.
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Associations from RCT, QED, and correlational studies
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Reference* Intervention type Findings Sample details
8

Personalized 
learning

Potentially promising association with math 
performance (specifically in charter schools).

No effect on math or reading performance in district schools.

5,500 K-12 students in 32 Next 
Generation Learning Schools 
compared to an unspecified 
number of matched peers and 
national norms

9 Potentially promising association with math and reading 
achievement and growth in elementary and middle schools.

No effect on academic achievement or growth in high schools.

11,000 K-12 students in 62 
schools implementing 
personalized learning compared to 
an unspecified number of 
matched peers and national norms

*Note: Numbering refers to order in the reference list on the final two slides of this presentation.
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Associations from RCT, QED, and correlational studies
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Reference Intervention type Findings Sample details
10

Competency-based 
education

Potentially promising association with motivation and 
satisfaction with learning experience.

Potentially negative association with correctly solving 
problems with only a partial or superficial understanding 
of the material.

79 undergraduate students in a 
pre-calculus course in Mexico

11 Potentially promising association with intrinsic 
motivation, higher understanding of learning goals for 
ELA.

Potentially negative association with higher clarity in 
learning goals for math.

No effect on higher efficacy in ELA, perceived utility of 
ELA, students' sense of belonging, locus of control, theory 
of intelligence, planning for the future, expectations for 
future education, self-management, and preparation for 
courses.

9th grade students in 10 high 
schools across 3 states 
implementing competency-
based education compared to 8 
comparison high schools
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Perceptions of employers
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Reference Intervention type Perceptions Sample details
12 Micro-credentials Employers believe micro-credentials will be instrumental in 

fulfilling their demand but are concerned about the 
consistency of micro-credentials.

Literature review of 60 studies

13 Micro-credentials Employer awareness of micro-credentials is low. 
Micro-credentials tend to serve as a supplement for, rather 
than a replacement of, degrees.

50% of HR leaders had a general awareness of micro-
credentials, and 10-15% had hired somebody with a micro-
credential.

750 human resource leaders at 
U.S. employers
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Perceptions of employers
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Reference Intervention type Perceptions Sample details
14 Micro-credentials Most employers were unfamiliar with the term "micro-

credential," with 59% "not familiar at all" with the term.

60% of employers indicated a micro-credential would 
increase their confidence in a prospective employee's skills.

201 employers in Canada

15 Micro-credentials Overall familiarity with micro-credentials was low.
Employers agreed less strongly than students that micro-
credentials were valuable in demonstrating technical or soft 
skills.

Employers said the value of a micro-credential would 
depend on what needed to be done to earn it and the 
credibility of the organization granting it.

1,016 students and 124 
employers at the University of 
Waterloo in Canada
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Discussion
• What are your reactions to this 

information?

• What questions are coming up for you 
as you consider the research base?

• How might this inform how you 
consider your micro-credential 
program?
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Design and implementation best practices
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What does the research say?
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Reference Intervention type Findings that point to possible promising practices Sample details
6 Badges Require students to earn full points on an exercise to earn a 

badge. The study found this was related to students revisiting 
exercises later.

281 students in an 
undergraduate computer 
science course in Finland

11 Competency-based 
education

Provide clear learning targets, require students to meet all 
learning targets to receive course credit in ELA and math, 
provide a variety of student-centered instructional practices, 
allow students to participate in activities outside of school for 
course credit, allow extra time to complete coursework (in 
mathematics), and provide a wider variety of assessment types 
(in mathematics). The study found these practices were 
associated with increased intrinsic motivation.

Provide varied and flexible instruction. The study found this 
practice was related to students' self-regulated learning skills.

9th grade students in 10 high 
schools across 3 states 
implementing competency-
based education compared to 8 
comparison high schools



Regional Educational Laboratory Central

What does the research say?
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Reference Intervention type Findings that point to possible promising practices Sample details
16 Digital badges Badges should be based on proficiency. The study found 

proficiency-based badges were more motivating than 
participation-based badges.

Digital badges should be accompanied by goals. The study 
found this practice was related to increased engagement and 
motivation.

Interviews with 10 prominent 
figures from the postsecondary 
digital badge community

17 Micro-credentials and 
badges

Badges should be tied to grades and involve collaboration 
among students. The study found these practices were 
associated with motivating factors.

One teacher's ninth- and tenth-
grade ELA classes
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What does the research say?
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Reference Intervention type Findings that point to possible promising practices Sample details
18 Competency-based 

learning
Align competencies to states’ definitions of college and 
career ready: academic knowledge; critical thinking and 
problem-solving; social-emotional learning, collaboration, 
and communication; grit, resilience, and perseverance; and 
citizenship and community involvement.

Include areas such as additional cognitive, intrapersonal, 
and interpersonal skills and dispositions, which better align 
to states' CCR definitions.

The literature review found these practices were associated 
with positive changes in students' learning capacities.

Literature review
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Insights from teacher micro-credential literature that may be 
useful for practices for students
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Link micro-credentials to existing requirements for 
students

Provide enough time, space, and resources to complete 
learning

Foster community among students
Consider culturally appropriate ways to support 
student ongoing participation, completion, and 
accountability

Link micro-credentials to existing 
requirements for students.

Provide enough time, space, and 
resources to complete learning.

Foster community among students.

Consider culturally appropriate ways 
to support student engagement, 
participation, completion, and 
accountability.
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Discussion

As you consider your micro-
credential program, to what extent 
are you employing these practices? 
What is challenging about these 
considerations?
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Real-world example: Polk County School District

• 21st Century Skills badges: resilience, collaboration, creative problem solving, oral 
communication, intercultural fluency, initiative, empathy, critical thinking, self-directed 
learning
– Developed by Ed Design Lab with industry input
– Based on existing learning science and best practices 

• Aligned with “portrait of a graduate” in Polk County (based on district-wide survey)
– Portrait of a Graduate is a district-by-district framework for what skills students need to have upon 

graduation to succeed in postsecondary school or workforce

• Aligned to National Association of Colleges and Employers standards
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Real-world example: Polk County School District

• Credentials are more aligned to workforce standards than academic standards 
– Developed with local industry input

• Each credential requires students to earn four sub-competencies
– Within the credentials, there are four levels of competency that students work up through

• Micro-credentials are a separate curriculum
– This presents a challenge with teacher buy-in, especially when teachers have other priorities
– Teachers have autonomy to decide how to implement micro-credentials (e.g., homework, classwork, 

etc.); Ed Design Lab provides support
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Real-world example: Cherry Creek School District

• Badges offered: innovation, communication, leadership, civics and professionalism
– Selected because these are the skills most looked for by employers

• Program is offered to students in high school gifted and talented (GT) programs
– Led and facilitated by GT counselors at each school
 Counselors identify opportunities for students to earn credentials

• Badges are earned through existing coursework and extracurriculars
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Real-world example: Cherry Creek School District

• Evaluated through a tiered rubric by a panel of evaluators
– Students articulate their mastery of the four sub-competencies

• Students can earn multiple credentials at one time

• Aligned to state standards
– Very similar to credentials offered at postsecondary level
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Key takeaways and conclusion
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Synthesis of findings 

29

Research on student micro-
credentials is limited, and 

the evidence that does exist 
is mixed and should be 
interpreted with caution

There are some potentially 
promising associations 

with micro-credentials and 
academic achievement 

(especially in mathematics) 
and motivation

Employer awareness of 
micro-credentials is low, so 
they should not be seen as 

a substitute for higher 
degrees
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Synthesis of possible 
promising practices

• Micro-credential programs should 
consider:
– Including assessment and feedback 

components
– Aligning to states' definitions of college 

and career readiness
– Tying to grades
– Having clear learning targets
– Including varied and flexible instruction

• Polk and Cherry Creek align to 4/5 of 
these practices (don’t tie to grades)
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Q&A
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Discussion

Keeping all this information in 
mind, what are some next 
steps for Wyoming in pursuing 
student micro-credential 
programs?
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Disclaimer

• This work was funded by the U.S. Department of Education’s Institute of Education 
Sciences (IES) under contract 91990022C0015, with REL Central, administered by 
Mathematica. The content of the presentation does not necessarily reflect the views or 
policies of IES or the U.S. Department of Education, nor does mention of trade names, 
commercial products, or organizations imply endorsement by the U.S. government.
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