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Abstract
While Open Digital Badges (ODBs) has gained an increasing recognition as micro-credentials, many researchers foresee the role
of ODBs as an innovative learning tool to enhance learning experiences beyond that of an alternative credential. However, little
research has explored this topic. The purposes of this paper are to 1) argue that one way to expand the impact of ODBs on learning
is to integrate themwith goal setting, 2) establish how ODBs could offer as an important tool in optimizing goal setting effects on
learning, and 3) provide design recommendations for future educational practices that incorporate ODBs as a pedagogical tool.
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As practitioners look for instructional approaches that offer
flexibility, personalization, effectiveness and affordability,
there has been a growing interest in innovative digital tools
that can better facilitate personalized learning (Beetham and
Sharpe 2013; Garrick et al. 2016). One innovation gaining
recognition is Open Digital Badges (ODB), which are also
known in higher education as micro-credentials (Denny
2013; Stetson-Tiligadas 2016; Cucchiara et al. 2014).
However, ODB have the potential to realize learning roles
beyond that of alternative credentials, becoming a disruptive
innovation that can bring an alternative approach to learning
that is more affordable, accessible and personalized in higher
education (Randall et al. 2013). One way to expand their im-
pact is to integrate goal setting with ODBs. It has been found
that goal setting could significantly impact learning perfor-
mance (Locke and Latham 1990; Locke and Latham 2002).
Researchers foresee the potentials of using ODBs to facilitate

student goal setting but have not provided much empirical
evidence (Chou and He 2017; Frederiksen 2013; McDaniel
and Fanfarelli 2016; Randall et al. 2013). An approach to
integrate ODBs with goal setting will be elaborated in the
following sections.

Goal setting and ODB have a reciprocal relationship that can
produce two prominent benefits. First, ODB can manage the
connection between goals and learning performance to opti-
mize the effects of goal setting on learning. Secondly, the design
of some goal setting related elements of ODB could strengthen
learning experiences, improve learner autonomy, and facilitate
the achievement of learners’ intrinsic learning motivation. This
article reviews the literature on goal setting and ODB to estab-
lish how ODB could offer an essential tool in facilitating goal
setting and to argue that goal setting is an important factor to
consider when designing and implementing ODB.

Definitions

Goals and Goal Setting

Rooted in social-cognitive theory (Bandura 1986), goal setting
theory defines goals Bnot only as objects or outcomes to aim
for but also as standards for evaluating one’s performance^
(Locke 1991, p.7). Therefore, stating a goal incorporates two
separate meanings – Bthere is something I want to pursue^, and
BI need to perform in certain ways to get there^.

Since the nature of goals includes both the target object and
task performance, the relationship between setting goals and per-
formances on certain tasks (goal effects) has always been at the
center of the discussion. Research by Locke and Latham (1990)
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suggests that goal difficulty is closely related to performance.
Specifically, setting difficult goals leads to higher performance
than only encouraging people to do their best. Different types of
goals vary in their impact on learning (Locke and Latham 2002).

Three pairs of goals were identified by previous researchers
that have different or even contradictory effects on learning
from each other: extrinsic versus intrinsic goals; performance
versus learning goals; and, proximal versus distal goals.

Extrinsic Versus Intrinsic Goals Self-determination theory (Deci
and Ryan 1985) defines extrinsic goals as those that pursue ex-
trinsic content such as wealth, image, and fame; while intrinsic
goals pursue intrinsic content such as relationships, growth, com-
munity, and health (Vansteenkiste et al. 2004). Intrinsic goals bet-
ter satisfy basic psychological needs than external goals (Deci and
Ryan 2000) and therefore have a positive impact on learning.

Performance Versus Learning Goals Elliott and Dweck (1988)
suggest that there are two major goals that individuals pursue
that have an impact on task performance: performance and
learning goals. Those pursuing performance goals tend to seek
positive evaluation of their ability and avoid negative ones.
Individuals who pursue learning goals focus more on the de-
velopment of their ability or the mastery of new tasks.
Learning goals have a positive impact on learning in terms
of strategy formulation, mastery-oriented response to obsta-
cles, and sustained performance (Locke et al. 1981; Bryan and
Locke 1967; Reader and Dollinger 1982).

Proximal Versus Distal goals Proximal goals are attainable
sub-goals that provide immediate incentives and guides for
action. Distal goals are defined as sub-goals that do not need
to be achieved immediately but within a fair amount of time
such as weeks, months, or years (Bandura and Simon 1977).
Proximal goals can enhance motivation by providing attain-
able sub-goals in time while distal goals are too far from im-
mediate needs to motivate current actions. (Bandura 1982).

Open Digital Badges (ODB)

Badges Badges are a unique type of symbol that have been used
for signaling and communicating information for thousands of
years. Roman imperial armies, over two thousand years ago,
used shield emblems to show their authority and power. Now
we apply badges in various aspects of modern life, such as scout-
ing badges, college alumni shirts, and all kinds of membership
cards. (Ahn et al. 2014, Kwon et al. 2015). Badges have also
been widely used in the field of education. For example, boy and
girl scouts use merit badges to represent competence in skills or
completion of activities (Hinz 2006).

Digital Badges Digital badges have been used as an online
representation for accomplishments, skills, or awards.

According to Gibson et al. (2013), a digital badge is Ba repre-
sentation of an accomplishment, interest or affiliation that is
visual, available online, and contains metadata including links
that help explain the context meaning, process and result of an
activity^ (p. 405).

Open Digital Badges Open digital badges are data rich digital
badges that are sharable within an open network of organiza-
tions and individuals supported by an agreed open infrastruc-
ture (Grant 2014). Initiated by Mozilla and the MacArthur
foundation, the open infrastructure is a series of agreed upon
standards that define how each badge should be created, what
information the badge should contain, and how it should be
stored and shared (Casilli and Knight 2012). Each badge is
embedded with metadata that contains content about the target
skills or knowledge, the criteria for accomplishing that skill or
knowledge, and links to evidence showing why the badge was
earned (Goligoski 2012; Peer 2 Peer University, The Mozilla
Foundation, and The MacArthur Foundation n.d.). The cur-
rent open badge system is still under development. The struc-
ture of the ODB provides a platform where it is possible to
clarify and explain the writing/submission standards, the com-
petence that needs to be demonstrated, the level of required
stakeholder communication, and even how to improve overall
credibility.

The research on Open Digital Badges in the field of edu-
cation has a history of less than ten years. Prior research has
identified three main roles that ODB play in education – as
motivators of behavior, as pedagogical tools, and as creden-
tials (Ahn et al. 2014). Three typical functions have been
identified: capturing (validating prior learning and tracing
learning progress), signaling (reviewing progress and reflec-
tion), and motivating (awarding achievement) (Cucchiara
et al. 2014). However, in addition to the functional discussion
on ODBs, little research has explored educators’ goals for
considering ODB as one of the options in their toolbox. In
other words, what do educators expect to get out of using
ODB? This article is going to fill this gap by providing a
rationale on why ODB can be a valuable learning tool and
what we can do to increase its effectiveness from the perspec-
tive of goal setting.

Understanding the Value of ODB
through Goal Setting

Many researchers have argued that ODB are useful for goal
setting in the field of education (Antin and Churchill 2011;
Chou and He 2017; Frederiksen 2013; Gamrat et al. 2014;
McDaniel and Fanfarelli 2016; Randall et al. 2013). ODB
could both support extrinsic goal setting and help realize in-
trinsic goals. Furthermore, they can structure the meeting of
meaningful sub-goals as a way of managing the goal setting
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process. This section examines each of these approaches to
implementation.

Use as Intrinsic Goals

ODB are often recognized as extrinsic motivators or digital
achievement badges (Denny 2013; Stetson-Tiligadas 2016;
Cucchiara et al. 2014). However, focusing too much on the
badge itself will make it an extrinsic goal that can overwhelm
personal goals and intrinsic learning goals. Some researchers
propose that ODB could damage intrinsic motivation if the
content or learning activities become seen only as ways to
collect badges (Elkordy 2016; Rughinis 2013). Intrinsic goals
can benefit learners in terms of satisfying basic psychological
needs (Deci and Ryan 2000) and support long-term personal
development (Elliott and Dweck 1988). ODB could serve as
means to motivate and facilitate learners to achieve their in-
trinsic or learning goals, and they could become learning
agents that provide rich learning data and high-quality learn-
ing design. Instead of using ODBs as hooks or a reason to
engage with a learning activity (Rughinis 2013), we should
focus more on the design of effective instructional strategies
and learning activities included in the ODB. For example,
when designing a badge about how to build a boat, the instruc-
tional design could include watching tutorial videos, building
a certain part of the boat, and reflecting what works and what
does not work.

Use as Meaningful Sub-goals

ODB can also serve as sub-goals or stepping stones in the
learning and goal setting progress. The relationship between
different learning paths can be illustrated through the meta-
phor of a map. A mapping mechanism has been incorporated
into some badge systems created by early badge adopters,
such as Khan Academy, Code Academy, Cousera, and some
university initiated programs. For example, the University of
Central Florida’s information literacy program applies meta-
badges of different levels to organize different scopes of learn-
ing units (David deMaine et al. 2015). The Computer Science
Social Network (CS2N) utilizes badges as curriculum maps
and learning pathways for entry-level to industrial-level skills
as leaners’ past and current progress are highlighted (Higashi
et al. 2012). However, constrained by the number of badge
options and the quality of the embedded instruction, these
early versions of learning maps do not transform learning in
a waymuch better than a checklist in a traditional syllabus or a
study agenda written on a blackboard. They offer only a pre-
determined and prescribed path for learning, allowing for in-
sufficient learner autonomy. (Willis III et al. 2016). To solve
this problem, for example, we need a large pool of badge
options that allow learners to set sub-goals differently and
choose their own learning pathways.

Alternative approaches are necessary to make these
ODBs meaningful as sub-goals for pursuing one’s intrinsic
learning goals. ODB could be more meaningful if they were
used to foresee learning paths before learning occurs. This
could only happen when the pool of sub-goal selections is
big enough and learners are able to choose what learning
pathways to pursue (Willis III et al. 2016). ODB could also
be used to identify learning trajectories after learning hap-
pens, serving as a digital portfolio to learners’ accomplish-
ments, experiences, and activities (Gibson et al. 2013).
Furthermore, ODB could empower learners with the ability
to plan their learning, switch interests when they feel a need
to, and make their achievement recognizable for current and
future careers. For example, a college student enrolled in a
mechanical engineering program could be given a list of
competencies that they need to accomplish to earn the de-
gree. In order to gain the competency in system control, he
is given a pool of badges of related skills and knowledge
units. All the instructional materials have been included in
each of the badges. Instead of following a regular chapter by
chapter and week by week school schedule, he could choose
to select his own sequence of learning. He could also switch
to another program like electrical engineering by collecting
badges that that program requires.

Roles of ODBs in Moderating Goal Effects

Goal effects are the impact that goal setting acts have on per-
formance, including learning performance. Locke and Latham
(2002) identified four mechanisms of goal effects: first, goals
direct attention towards goal-related activities; second, higher
goals trigger greater effort; third, goals affect persistence; and
fourth, goals indirectly affect actions by triggering the appli-
cation of task-relevant knowledge and strategies. Based on
these four mechanisms of goal effects, Locke and Latham
(2012) further identified three main moderators in this goal-
performance relationship – goal commitment, feedback, and
task complexity. If these three factors are moderated in appro-
priate ways, goal effects on learning performance could be
optimized. Utilizing goal effects as a conceptual framework,
ODB has the potential to be applied as a means for activating
these three moderators by serving as proximal goals, personal
scaffolds, and strategy facilitators.

Enhancing Goal Commitment

There are several ways to enhance goal commitment. One of
them is publicness. When goals are made more public than
private, learners have greater commitment to their goals, es-
pecially difficult goals (Salancik 1977). Supported by an open
infrastructure, ODB allows learners to publicly carry and dis-
play badges wherever they go or feel is valuable (Peer 2 Peer
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University, The Mozzila Foundation, and The MacArthur
Foundation n.d.). For example, Khan Academy encourages
learners to publish their badges on Facebook (Khan
Academy 2012). As a representation of learning in an open
atmosphere, ODB could also be used to make a public state-
ment of one’s learning goals even before learning happens.
However, little research has explored the potentials of using
ODB to enhance goal commitment.

Self-efficacy also is one of the key categories of factors that
facilitate goal commitment (Locke and Latham 2012) and is a
strong predictor of academic persistence and performance
(Zimmerman 2000). Theoretically, ODB has the potential to
improve learners’ self-efficacy because it grants recognition
for every learning milestone so that learners can feel satisfied
and confident in continuing to set new and challenging goals
(Randall et al. 2013). However, little empirical evidence has
been found to support this.

Providing Feedback

Summative feedback enhances goal effects because learners
need to know how they are performing, whether they are on
target, and how to adjust their performance strategies to match
the goal (Locke and Latham 2002). ODB has the capabilities to
provide prompt feedback (Besser 2016; Fanfarelli et al. 2015;
Stetson-Tiligadas 2016). For ODBs that are used for pedagog-
ical or instructional purposes, a feedback mechanism is usually
built in the badge system like the Passport badge platform
created by Purdue University (Besser 2016). But, ODBs them-
selves already serve as summative feedback, signaling what has
been achieved and what has yet to be accomplished. ODB can
also offer specific and personalized scaffolds or levels of chal-
lenge for learners to focus on small and precise goals to grad-
ually develop their skills (Fanfarelli et al. 2015). Depending on
different scopes of learning, ODB of lower levels can also be a
form of formative assessment when badges build upon each
other in order to master larger concepts.

Control Task Complexity

A complex goal with little scaffolding will cause evaluative
pressure and performance anxiety (Locke and Latham 2002).
Goal effects on performance are greater on simple tasks than
on complex tasks. They are mediated by strategy develop-
ment, including cognitive abilities (Wood et al. 1987). This
means that if two learners have the same level of cognitive
abilities and the same goal to achieve, the one who is trained in
proper strategies will outperform the other. Acting as both
motivators and pedagogical tools, ODB have great potential
to facilitate the development of strategies. For example, dif-
ferent self-regulated strategies, such as metacognition, self-
monitoring, planning, and modifying, could be incorporated
in the design of different challenge levels within the ODB.

Discussion and New Directions

Looking at ODB as pure micro-credentials or credential pre-
sentations would limit their potential in education. ODB could
also be a valuable personalized learning tool that facilitates
goal setting and improves the quality, effectiveness, flexibility,
and accessibility of learning.

One strong advantage of using ODB as a personalized learn-
ing tool is to optimize goal effects on learning performance.
After a review of prior literature, it was shown that ODB can
play a fourth role – as goal-setting facilitators in addition to
motivators, pedagogical tools, and credentials. We can incorpo-
rate ODB in certain ways to enhance goal commitment, provide
feedback, and control task complexity. In the following sec-
tions, we provide some recommendations for future research
and possible standards that offer better promises of an effective
learning in a badge-supported environment.

Define Layers/Tiers of ODB

Some early badge adopters have applied a series of badges to
represent the different levels of knowledge, skills, or compe-
tencies that would indicate a progression of learning towards
completing an educational goal, similar to earning a degree or
diploma (Bowen and Thomas 2014; David deMaine et al.
2015; Higashi et al. 2012). For example, David deMaine
et al. (2015) mention the notion of Bmetabadges^ (p. 63) used
in the University of Central Florida’s information literacy
badge program. In that program, students can collect a certain
number of basic badges in a level to get a Bmetabadge^ that
represent the mastery of that level of knowledge or competen-
cy. However, it would be very difficult to build an open stan-
dard and develop good communication among stakeholders if
people are using different Bsizes^ of badges in such a variety
of ways. It is also very difficult to control complexity because
designers have little guidance on howmuch information to put
in a single badge. Therefore, we propose that at least within
the same discipline or content area, an agreement should be
reached on the categories of knowledge, goals, and competen-
cies of each badge layer/tier; the label of badges on each level;
and the amount of information a single badge should carry.
Future research should explore the knowledge/skill taxonomy
in a badge-supported learning environment.

Select Appropriate Components to Customize
the Application of ODBs

Depending on different goals and contexts, ODBs could play
different roles and take on different combinations of add-on
functions for different purposes. A category of ODB can be
created based on the function of its components (see Table 1).
A single ODB could be as simple as just a symbol to extrin-
sically motivate actions or serve as a micro-credential to

TechTrends (2018) 62:190–196 193



recognize the completion of a certain learning task. It could
also be as complex as a self-regulated learning system that
fosters the mastery of knowledge and skills. These compo-
nents could be used differently, depending on different pur-
poses and contexts. For example, the digital image of a badge
can be used as positive feedback to praise good work and
recognize achievement, but using the embedded feedback sys-
tem within the instructional badge is different (see Table 1
below). The embedded feedback system can enable personal-
ized contextual feedback from badge owner/facilitator to col-
lector. Future research could explore how to use these add-ons
differently to better understand the conditions and parameters
that enhance the promise for effective learning in certain types
of badge-supported learning environments.

Using ODB at Different Stages of Learning

When thinking about ODB as recognition of accomplish-
ments or micro-credentials, we are looking at ODB after learn-
ing has already occurred (Willis III et al. 2016). The potential
of ODB goes beyond that. There is a lot of space left for future
research to explore distinctive instructional and learning strat-
egies that can be applied to different stages of learning.

Before Learning All types of ODB are useful in helping
learners see the scope of learning theywill be interacting with.
Instructional strategies in this stage include interest explora-
tion, goal identification, goal communication, and self pre-
assessment. Guided by the Blearning territory^ consisting of
ODBs, learners could foresee the pathways to accomplish
their personal goals. Educators could take advantage of this
learning stage to help learners explore their interest and show
sequences of different possible learning pathways. Learners
could also foresee what it takes to achieve certain competen-
cies and some of the alternative pathways to achieving the
same or similar goals.

During Learning Often a student recognizes a lack of interest
in a program or course but is prevented by the system from

making any changes (Christensen et al. 2017). To make learn-
ing flow more naturally, ODB provides new opportunities.
Learning with ODB means learning with adjustable goals
and interests. Many learners start with extrinsic goals and
gradually find their intrinsic goals. Instead of tracking time
spent on structured courses, the modularity or even atomicity
of skills and knowledge recorded by ODB can represent very
nuanced progress in learning. It makes it possible to switch
interests and adjust learning pathways to fit one’s individual
goals that are always changing. For example, future ODB
design could consider including a Bnavigation panel^ that
connects different layers/tiers of knowledge or skills, provid-
ing opportunities for learners to jump down or up among
different tiers of competencies and to try different teaching
styles for the same skill or knowledge at the same tier.

After Learning ODB that have been accomplished could be
used to help set the trajectory for what needs to be done in the
future. Learning with ODB allows learners to reflectively con-
sider task requirements, review and compare their current ca-
pabilities, and then become challenged to Bmeet the mark that
is set for them^ (Antin and Churchill 2011, p. 2). This would
be very important for learners to set next goals of where they
want to go.

Implementing ODB as Disruptive Technology

According to disruptive theory, implementing an innovation
in a way that disrupts the traditional trajectory of improvement
in an area, a disruptive innovation does not provide better or
even the same quality of products to the current market, but
instead, opens a new market by providing affordable and
simple-to-use products to Bnonconsumers^ (Christensen
et al. 2017). In higher education, ODB could also be imple-
mented in a way that disrupts how we traditionally teach and
learn. This does not mean that applying ODB as valuable
supplements to traditional courses is not disruptive. First, we
need to define who are the Bnonconsumers^ in higher educa-
tion. BNonconsumers^ could be high school students who

Table 1 Types of Open Digital Badges

Label Definition Components Potential Positive Impacts on Goal Effects

Candy ODB Positive reinforcements
or extrinsic motivators

Digital image Enhance goal commitment and self-efficacy

Recognition ODB Recognition of accomplishments. Digital image + Knowledge
/skill specification

Enhance goal commitment and self-efficacy

Credential ODB Detailed formal certificate
proving a learner’s qualifications.

Digital image + Knowledge/skill
specification + Other metadata +
Open standard

Enhance goal commitment and self-efficacy;
Provide summative feedback

Instructional ODB Instruction platform and
content management system.

Digital image + Knowledge/skill
specification + Other metadata + Open
standard + Instructional Elements

Enhance goal commitment and self-efficacy;
Provide summative feedback;
Control task complexity;
Facilitate strategy development
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need AP classes to prepare for college, employees who need
training and professional development in industrial settings,
and learners who are home schooled or could not afford to
attend formal college because of low socioeconomic status.
BNonconsumers^ could also be students who are already in
college but have difficulty keeping up with the school sched-
ule, want to make up credits, feel unmotivated, or even those
who just feel that they are not learning much in the traditional
system. As long as ODB could provide more options for these
learners who are not satisfied with the current system, then
ODB are implemented in a disruptive way. In order to do that,
we need to especially pay attention to four important
parameters:

Quantity We need a pool of open ODBs that provide a fair
number of options to free learners from pre-determined learn-
ing pathways, giving them autonomy to pursue intrinsic inter-
ests and personal goals (Willis III et al. 2016).

Quality The quality of the instructional design of each badge is
at the core. All ODBs should be well designed to ensure that
the instructional strategies are properly applied, substantial
feedback is provided, and task difficulty is carefully moni-
tored. For example, the instructional badges developed by
Purdue University carry effective instructions, examples, ex-
planations, demonstrations, and simulations (Newby et al.
2016).

Utility The use of ODB should be kept as simple and feasible
as possible so that users from all backgrounds can easily get
started on using it.

FluidityOne important value of ODB is that we can easily use
them as currency to communicate acquired skills or knowl-
edge across institutions and different stake holders (Bowen
and Thomas 2014; Devedžić and Jovanović 2015). This re-
quires more detailed standards of sharing criteria.

Learning with ODB demands continuous and iterative
selecting and locating. ODB support selecting what and
how we are going to learn. ODB also supports locating
where we are in our intellectual travel map and select
which direction to go next. Future research will enjoy
tremendous space to explore what types of learners (char-
acteristics, prior experiences, traits, and capabilities) are
the best match for a customized badge-supported learning
environment, what instructional strategies could support
learners and educators with different goals, and how to
use ODB as a bridge to connect different goals of
learners, employers, educators, and other stakeholders.
Moreover, an instructional design framework based on
goal setting theories is also needed to plan, design, teach,
and evaluate instructions in a badge-supported learning
environment.
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