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Abstract

Students’ goal-setting skills are highly related to their academic learning perfor-
mance and level of motivation. A review of the literature demonstrated limited
research on both applicable goal-setting strategies in higher education and the sup-
port of technology in facilitating goal-setting processes. Addressing these two gaps,
this study explored the use of digital badges as an innovative approach to facilitate
student goal-setting. The digital badge is a digital technology that serves as both a
micro-credential and a micro-learning platform. A digital badge is a clickable badge
image that represents an accomplished skill or knowledge and includes a variety of
metadata such as learning requirements, instructional materials, endorsement infor-
mation, issue data and institution, which allows the badges to be created, acquired
and shared in an online space. In higher education, digital badges have the poten-
tial for assisting students by promoting strategic management of the learning pro-
cess, encouraging persistence and devoted behavior to learning tasks, and improving
learning performance. A qualitative multiple case study design (n=4) was used to
answer the research question: how did the undergraduate student participants in this
study use digital badges to facilitate their goal-setting process throughout a 16-week
hybrid course? Results from this study contribute to understanding how to effec-
tively integrate digital badges to meaningfully improve self-regulated learning in
higher education.
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Introduction

Students’ lack of goal strategies can result in lower learning performances (Locke
and Latham 1990). For example, students who set higher goals have more posi-
tive learning outcomes than those who just do their best, and students who set
specific goals outperform those who set general goals (Hollenbeck and Klein
1987; Locke and Latham 1990, 2002). Although scholars in the field of psychol-
ogy and education have extensively discussed the effects of goal-setting on learn-
ing performance, they have found few practical solutions and strategies for col-
lege students to facilitate goal-setting (Hakulinen and Auvinen 2014; Locke and
Latham 1990, 2002). Recently, researchers predicted that digital badges (DBs),
an innovative credentialing and pedagogical technology, may be an effective tool
to facilitate the goal-setting process (Cheng et al. 2018; Chou and He 2017; Fred-
eriksen 2013; Gamrat et al. 2014; McDaniel and Fanfarelli 2016; Randall et al.
2013). Despite the promise of DBs, little research has provided enough empirical
evidence to support their integration and application into courses in higher educa-
tion. Therefore, the purpose of this study was to address this gap in the literature
by using a qualitative, multiple case study to investigate college students’ experi-
ences in using instructional DBs to facilitate their goal-setting process, in order to
achieve higher learning performance.

Theoretical framework

This study was built upon and guided by goal-setting theory (Locke and Latham
1990). According to this theory, a goal is an integration of objectives and evalu-
ation standards (Locke 1991), whereas goal-setting is a process of establishing
standards for performance (Locke and Latham 2002). Goal-setting is an essential
part of the motivational and self-regulated learning process (Schunk 1990; Zim-
merman 1989), because learners need to have both the capabilities and beliefs
to self-observe, self-judge, and self-react to achieve specific goals (Bandura
1990; Zimmerman 2000; Zimmerman et al. 1992). The relation between goal-
setting and performance is at the core of goal-setting theory (Locke and Latham
2002; Schunk et al. 2014; Zimmerman et al. 1992). Scholars have found three
motivational mechanisms of goal-setting that have a beneficial effect on perfor-
mance — effort, persistence, and concentration. Goal-setting encourages people to
devote more effort and time on achieving tasks with fewer distractions (Locke and
Latham 1990), contributing to better performance. However, when a goal related
to a complex task is not achieved, dissatisfaction occurs, which might hurt the
subsequent performance (Cervone et al. 1991; Strecher et al. 1995).

Goal-setting theorists have identified the key moderators of goal-setting
effects on performance as feedback, commitment to the goal, and task complex-
ity (Latham and Locke 1991; Locke and Latham 1990, 2006). The use of digi-
tal badges could be a potentially useful tool to facilitate the feedback process to

@ Springer



408 Z.Chengetal.

moderate goal-setting effects. The success or failure of accomplishing a badge
represents feedback given to a learner at certain points of their learning progress.
Also, some digital badge systems include a mastery-based learning mechanism,
which allows learners to receive multiple rounds of feedback about their learning
progress towards achieving goals (Besser 2016). With these supports to feedback,
learners who learn with digital badges could increase self-efficacy, keep track of
their learning progress, reflect on their goals, and adjust accordingly. Previous
research found that intrinsic motivation is positively correlated with students’
interaction with gamified learning interventions (Buckley and Doyle 2016). With
gamified rewards and accomplishment presentation characteristics, digital badges
could potentially enhance learners’ self-efficacy to achieve the goal. In addition,
within each badge, instructional materials and interactive learning activities are
included to scaffold the learning process. With these characteristics, the use of
digital badges could also be practical in scaffolding complex tasks to amplify
goal-setting effects.

In this study, we examined learners’ experiences using digital badges to facili-
tate their goal-setting process in order to achieve better learning outcomes. Goal-
setting theory informed our study by providing one explanation of the relation
between goals and performance, and more importantly, offering a framework of
how different components of the goal-setting process that technology could act
on may improve learning performance. Therefore, we drew on goal-setting theory
when discussing the students’ perspectives on using digital badges as a goal-set-
ting facilitating tool.

Literature review

As higher education becomes more open and digital, institutions of higher edu-
cation are searching for new ways to verify the accomplishment of learning and
make learning more accessible to all learners (Matkin 2012). The application of
digital badges is one current endeavor being utilized to achieve this goal. Human
beings have a long history of using badges (Ahn et al. 2014), from the shield
emblems in Roman imperial armies (Kwon et al. 2015), to many aspects of our
modern life, such as merit-badges in scouting (Abramovich et al. 2013), and digi-
tal games (Kriplean et al. 2008). Digital badges have gained increasing recog-
nition as micro credentials and pedagogical tools over the last decade (Gibson
et al. 2015; Grant 2016; Halavais 2012). Just as the name implies, digital badges
are digitalized symbols that represent differentiated levels of knowledge or expe-
rience to encourage, recognize, and communicate achievements (Halavais et al.
2014). What makes this type of technology unique and valuable in education is
that a digital badge includes important credentialing and learning metadata, such
as badge issue date and authority, criteria to demonstrate the accomplishment of
a skill or acquisition of knowledge, supporting instructional materials and activi-
ties, duration of credential effectiveness, and endorsement information.
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Types and roles of digital badges in education

Different types of digital badges have different metadata. There are four different
types of DBs used in education—candy badges for positive reinforcements, rec-
ognition badges for recognizing accomplishments, credential badges for certifica-
tion qualifications, and instructional badges that serve as a micro-learning platform
and content management system (Cheng et al. 2018). The four types of DBs serve
three major roles in education—as motivators of behavior, as pedagogical tools, and
as verification of credentials (Ahn et al. 2014). Prior studies have found positive
perceptions on using DBs as credentials to recognize and document achievements
(Dyjur and Lindstrom 2017). Learner engagement and participation increased when
DBs were used as recognition and rewards for the attainment of specific levels of
performance (Denny 2013; Hamari 2017). However, researchers found mixed results
on the utilization of badges as extrinsic rewards (Abramovich et al. 2013; Hakulinen
et al. 2013).

Digital badges used in this study were instructional badges that encapsulated
metadata about subject skills or knowledge, the required instructional materials
and activities for its accomplishment, and links to evidence showing how the badge
was earned (Cheng et al. 2018; Grant 2016; Newby et al. 2016). They were used
to deliver various forms of learning modules, validate prior learning experiences,
trace learning progress, reflect on prior achievement, and motivate learners to pur-
sue higher goals (Ahn et al. 2014; Cucchiara et al. 2014). Detailed information about
the instructional badges used in this study is included in the methods section.

Goal effects on learning performance

Goal effects on learning performance have been found in previous research within
both laboratory and field settings (Locke and Latham 1990, 2006). There are three
main moderators in this goal-performance relationship—goal commitment, feed-
back, and task complexity. When people are more committed to specific goal(s),
they devote more significant effort, persistence and focus toward accomplishing
those goals. There are several ways to enhance goal commitment; one is publicness.
When goals are made more public than private, learners have a greater commitment
to their goals, especially the difficult ones (Salancik 1977). 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. The com-
plexity of tasks also influences the goal effects, often negatively, because individuals
cannot easily find appropriate strategies when their higher-level skills have yet to
be developed to handle complex tasks beyond their capabilities (Locke and Latham
2002).

Integrating the use of digital badges with the goal-setting process

There have been many in-depth discussions on the relation of digital badges and
goal-setting in education (Antin and Churchill 2011; Chou and He 2017; Gamrat
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et al. 2014; Randall et al. 2013). For example, some researchers have proposed that
DBs usually serve as external goals that are related to pursing external rewards,
such as wealth and fame (Deci and Ryan 1982; Vansteenkiste et al. 2004), which
may serve to inhibit students’ intrinsic motivation. In contrast, others have argued
that DBs can be used as hooks or reasons to engage in a learning activity (Rughinis
2013). Scholars have also proposed that DBs may support goal-setting by providing
alternative ways to set personalized learning paths and provide feedback (Antin and
Churchill 2011; Chou and He 2017; McDaniel and Fanfarelli 2016; Randall et al.
2013). In the meantime, a number of organizations have started to practice using
DBs as sub-goals or stepping stones in the learning and goal-setting process to help
students foresee and reflect on their learning. For example, Computer Science Social
Network (CS2 N) utilizes badges as curriculum maps and learning pathways for stu-
dents to visualize and track their learning progress (Higashi et al. 2012). Similarly,
Khan Academy encourages learners to earn different skill badges and publish their
badges on Facebook; each badge becomes a public statement of one’s learning goals
(Khan Academy 2012). Keller (2009) notes that goal orientation is important for
individuals to be motivated for a task. Based on the ARCS model of motivation,
DBs could potentially be structured to help individuals recognize the relevance of a
learning task by highlighting what the goal is and orienting the learner to that goal.

Although researchers and practitioners foresee great potential in how DBs could
be used to facilitate goal-setting, we found little empirical evidence showing how
and why DBs serve as a tool for learners to guide and facilitate their goal-setting
process. Thus, this study will address this gap by exploring undergraduate students’
experiences of using DBs as a part of their goal-setting process in a college-level
technology integration course. Based upon literature on DBs and goal-setting the-
ory (Locke and Latham 2002), this multiple case study focused on answering this
research question:

How did the undergraduate student participants in this study use digital badges
to facilitate their goal-setting process throughout a 16-week hybrid course?

Methods
Study design

Informed by goal-setting theory that considers goal-setting as an important part
of the motivational and self-regulated learning process (Schunk 1990; Zimmer-
man 1989), this study adopted a multiple-case (n=4) research design (Yin 2018)
to compare the experiences of two undergraduate students who had high self-effi-
cacy for self-regulated learning (SESR) with two undergraduate students who had
low self-efficacy for self-regulated learning in using digital badges to facilitate their
goal-setting process. Self-efficacy for self-regulated learning is the perceptions and
belief about one’s capabilities to use specified strategies to self-observe, self-judge,
and self-react and there are highly related to how well one can reach their goals
(Fontana et al. 2015). According to goal-setting theories, goal-setting and perceived
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self-efficacy are two related self-regulated learning processes (Schunk 1990). The
perceptions and belief about one’s capabilities to use specified strategies to self-
observe, self-judge, and self-react is highly related to how well one can reach the
expected level of performance (goals).

Participants (cases) and context

The two groups of students, one group with high and the other group with low self-
efficacy for self-regulated learning were selected as cases in this study. A theoretical
replication logic was used to select cases across groups aimed at predicting contrast-
ing results for anticipatable reasons derived from theories and literature. And a lit-
eral replication logic was used to identify two identical cases within each group (Yin
2018). In this study, Kevin and Anna (pseudonyms) had high SESR scores while
Kate and Liza (pseudonyms) had low SESR scores.

Considering the lack of comprehensive measurement on the level of goal-set-
ting, we selected Self-Efficacy for Self-Regulated Learning Subscale of Multidi-
mensional Scales of Perceived Self-Efficacy (SESR-MSPSE) (Bandura 1990) as the
case selection criteria in this study. This scale was selected based on two primary
reasons. First, students perceive self-regulatory efficacy, goal-setting, and academic
achievement as influential factors to each other (Zimmerman et al. 1992), provid-
ing an approximation for students’ goal-setting characteristics. Second, self-efficacy
for self-regulated learning is a key factor that facilitates goal commitment (Locke
and Latham 2002), and a strong predictor of academic persistence and performance
(Zimmerman 2000). The validity and reliability of MSPSE scale has been estab-
lished in previous research (Williams and Coombs 1996, p. 9). The scale was found
to be reliable (11 items; a=.86) (Choi et al. 2001). The items of the self-regulated
learning sub-scale are listed in “Appendix 1”. For each item, students rated their
perceived self-efficacy according to a 7-point scale (Bandura 1990). Although this
scale is typically applied to study childhood depression and middle school students’
academic achievement, research shows that this scale is also appropriate to be used
with college students (Choi et al. 2001).

Context

This study was conducted in a 16-week hybrid instructional technology course in a
large, land grant, Midwestern university. This course was mandatory for pre-service
teachers to take in their first or second year. The goal of the course was to help students
plan, implement, and evaluate technology for teaching and learning. Students were
expected to evaluate various instructional technologies and determine how, when, and
why such technologies could/should be used for their teaching and learning. A total of
150 pre-service teachers were enrolled in this course and four of them were selected as
cases in this study. The course was comprised of three components: case discussions,
lab practice, and online content. It used a flipped instructional model, where students
engaged in course content in both the learning management system (Blackboard Learn)
and the digital badge platform (Passport) before and after attending weekly lectures
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where they discussed course content in a face-to-face format. Students also spent time
in weekly lab sessions to individually work on learning with DBs. A teaching assistant
(TA) was in the weekly lab sessions for student questions, grading badges, and giving
feedback.

Passport badging system and instructional digital badges

The Passport digital badge system is where the digital badges were created, stored, dis-
played and delivered. After starting a badge, the student was presented with introduc-
tory materials, prerequisites, instructions, guidelines, and specific criteria to complete
each challenge. Instructional materials were presented by text, hyperlinks, images,
or multimedia. In each badge, a learning task was presented as a challenge. Differ-
ent badges had a different number of challenges depending on the complexity of that
knowledge/skill. For most of the badges, students were able to finish in a week while
some other badges were more complex in nature and typically took students 2 or 3
weeks to accomplish. Once a student submitted a challenge, the TA would get an email
notification and was required to provide feedback within 24 h. A student could submit
multiple times before a specific deadline. Each submission received some form of feed-
back. The badge was awarded once all challenges had been achieved. Each challenge
was graded with a specific number of points. A student’s grade was based on the over-
all performance on each challenge level.

Students were required to complete eight badges in total as the main bulk of assign-
ments in this course, in addition to four case studies, two online discussions, three
quizzes, and a final exam. Students completed four required and four elective badges
throughout the entire semester. Each week a badge was assigned, and students were
asked to complete it in a specific duration of time, which varied depending on the
complexity of that badge. The four required badges included a digital literacy badge,
an information literacy badge, a writing learning objectives badge, and an interactive
e-learning module badge. These required badges focused on understanding specific
content topics by asking students to read texts or watch videos, to apply knowledge by
engaging in some activities like finding specific journal articles in the university library
website or creating an e-learning module by integrating different types of technologies,
and then to internalize the knowledge/skill with the students’ own experiences by ask-
ing them to write reflections. In addition to the four required badges, students were
also asked to select four additional badges from a total of 24 optional tool badges in
categories such as research tools, brainstorming tools, video production tools, presenta-
tion tools, and audio editing tools. In each of these tool badges, students were asked to
explore one instructional technology, practice the use of this tool by creating a project,
and then reflect on the value of using this badge in teaching and learning by writing a
reflective paragraph.
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Procedure
Case selection

The SESR-MSPSE was included in a questionnaire sent to and completed by
all students (N=150) at the beginning of the semester (MSPSE scale survey
M=2.4877, Min=1, Max=4, SD =.52187). In addition, the students were asked
to provide demographic information. An email invitation for the interview with a
consent form was sent to students who scored the highest on MSPSE sub-scale.
If the student agreed to participate in the interview, he/she would be selected as
one case in the high SESR group. If he/she did not agree to participate, we would
invite the student with the second highest score. This selection process continued
until the two cases were found. The same selection logic applied to the low SESR
group. Each participant was assigned a pseudonym to provide anonymity and pro-
tect confidentiality. Participants’ basic information and their scores on the SESR-
MSPSE scale were included in Table 1.

Data collection

The primary type of data included in this study was semi-structured interviews.
The interview protocol was created to elicit the learning experiences of the four
students (see “Appendix 2” for interview items). To increase face validity, the
interview protocol was reviewed by two students enrolled in this same course to
evaluate the extent to which the questions made sense to them. To increase con-
tent validity, a professor in instructional technology evaluated the extent to which
the interview questions reflected students’ application of digital badges in their
goal-setting processes (Polit and Beck 2006). One of the researchers conducted
one interview with each of the four participants 2 weeks following the conclu-
sion of the course. Each interview lasted approximately 45 min and was recorded
and transcribed verbatim. One of the researchers transcribed the interviews, and
another researcher checked the accuracy of the transcripts. Each transcript was
between 8§ and 12 pages.

Table 1 Participants basic information

Participant ~ Program Year in college Gender Level of SESR TA  Final grade
(pseudo- (highest: 4 low-

nym) est: 1)

Kevin Pre-Athletic Training ~ Sophomore M High M=390) Teri B

Anna Elementary Education Sophomore F High M=4.00) Teri A

Lisa Exploratory Studies Sophomore F Low M =2.36) Jane A

Kate Human Development  Freshman F Low M=1.91) Peter A

and Family Study

SESR means self-efficacy for self-regulated learning
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Data analysis

One researcher served as the coder. Each specific case was coded first as a whole
and then by responses per question. Pseudonyms were given prior to the coding pro-
cess. The coder knew that there were two participants with high SESR and the other
two participants had low SESR but was not aware of the correspondence between
scores and pseudonyms.

Two major stages of coding were conducted: the first and second cycle of cod-
ing (Miles et al. 2014). In the first cycle, four predetermined code categories were
derived from goal-setting theory—goal difficulty, goal commitment, task complex-
ity, and feedback. The coder used a holistic coding strategy to make sense of the
overall meaning of the responses to each question in an interview transcript, before a
more detailed coding of the sentences was applied.

A descriptive coding strategy was also used to assign labels to sentences and
group them in general main categories and sub-categories. There were six first-
level categories, 13 s-level categories, and four third-level categories. The first-level
included personal and professional goals, persistence and commitment, task com-
plexity, the design of the badge, course structure, and TA feedback.

In the second-level cycle of coding, inferential codes (or pattern codes) were
created to regroup the main categories and sub-categories and identify emergent
themes. Four themes were identified: goal identification, digital badges and goal
commitment, digital badges and task complexity, as well as digital badges and feed-
back. Pattern-matching was then used to compare the identified themes with the
goal-setting theoretical propositions (Miles et al. 2014). After that, we compared
patterns of similarities and differences across the four cases.

Results

After two cycles of coding, we generated four major themes focusing on our
research questions and theoretical propositions: goal identification, DBs and goal
commitment, DBs and task complexity, as well as DBs and feedback. Three of the
major themes had two sub-themes.

Theme 1: goal identification
Personal goals

Each of the four students came to the course with a general professional goal in
mind. Their perceptions of personal goals were similar to professional goals in the
context of university life. Kevin wants to teach on the primary level, specifically as
a physical education teacher. Anna wants to teach third- or fourth-graders in public
schools because she has been in private school most of her life as a student and
wants to make a difference in the future in improving students’ lives. Lisa is in an
exploratory program and chose the Hospitality and Tourism Management program
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this semester because she loves to travel and thought it might be a good fit for her.
Kate wants to be a preschool or a special education teacher because she loves chil-
dren and enjoys teaching.

Course-related goals

The students indicated that they did not formulate course-related goals at the begin-
ning of the semester but, instead, formulated them gradually as the course pro-
gressed. Although all four students identified passing or getting a high grade as their
primary goal in this course, students with different SESR varied in their ability to
connect their course-related goals to other personal goals. The two students who had
high SESR (Kevin, Anna) could make more explicit connections among intrinsic
values, past experiences, and course-related goals than the two that had low SESR
(Kate, Lisa). For example, Kevin connected his goal of passing the course to his
professional goal of becoming a teacher in the future. He said, “[I wanted] to pass
the class because it is a required class, so I have to take it ... and because it is tech-
nology-based maybe [it will be] useful in my teaching.”

Similarly, Anna connected her goal of getting a high grade in this course to her
prior experiences and passion for learning more about technology. She said, “So in
the past, I have taken many technology courses, but with this course, it was like
some applications that I have never used before. So it was a great way to learn more
about that.” In comparison, the two students with low SESR had more difficulty in
formulating course-related goals on their own and relied on other people to help
them identify what they wanted to accomplish in the course. For example, Kate
found the question, “What did you want to get out of the course?” hard to answer,
repeating, “I do not know” twice in the interview with intermittent silence. The stu-
dents with low SESR seldom connected their related goals to other personal goals
and extended interests. Lisa, for example, did not know what courses to take at the
beginning of the semester, so she followed peers’ suggestions to take this course,
which was required for all undergraduate students in the college. She claimed, “My
goal for all classes is to get an A.”

Theme 2: DBs and goal commitment
DBs as external rewards

Students’ commitment to their course-related goals was affected by rewarding
badges or accomplishing challenges as external incentives. Although all four stu-
dents considered DBs as assignments to complete for credits, the impact of DBs as
an external reward for the two students with high SESR was not as strong as for the
two students with low SESR. The two students with high SESR perceived being
rewarded a badge as “Checking one assignment off the to-do list,” while the two stu-
dents with low SESR perceived the reward as a signal of accomplishment. For exam-
ple, Lisa, a student with low SESR, felt a sense of accomplishment when a challenge
had been accepted. She said, “I just feel [something has been] accomplished because
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then I can put the badge on a little accepted page.” Similarly, Kate expressed “feel-
ing really good” when an email showed a challenge had been accepted.

In comparison, Kevin liked being awarded a badge because it signaled complet-
ing a mandatory task rather than accomplishing something exciting. He said, “It
[being awarded a badge] was like completing anything, like a to-do list. You know
you’re just, like, I can move on and do more exciting stuff. Passport [DBs] isn’t like
the most fun thing to do.” Similarly, Anna considered being awarded a badge more
like a work evaluation than an accomplishment. She said, “It’s nice knowing that
you did everything correctly.”

DBs as internal rewards

All four students found the interactive, hands-on activities included in the badge
motivating. For example, Lisa “thought this [badge] was more motivating than, like,
writing a paper (...) because it is more interactive and creative.” Also, Kevin said,
“I love the visual, hands-on stuff.” Similarly, Anna said, “I never made a screen
cast... that [DB] was kind of cool for me to play with. That one was pretty help-
ful to me.” Likewise, Kate also loved DBs that allowed her to create something, as
she described in the interview: “I like the Powtoon [an animated online presentation
tool] badge or some other badges where you can create something, and it gives you
aresult.”

Moreover, for the two students with high SESR, using DBs made their learning
more flexible, and they had more autonomy in learning. DBs provided them with
opportunities to plan their learning ahead of time and finish work in advance based
on their self-driven learning paths. For instance, Anna said “... I am somebody who
likes to get stuff done right away. So, I would submit those [DBs] in advance. It was
nice that you had the opportunity to do badges before or, at any point.” Kevin liked
working with DBs because he had more choices on what to learn. In one example,
he observed, “So for the website badge, we could do, like...three or four websites. ..
I tried Weebly [one website building tool] first...but I never really liked the layout of
Weebly... but I believe it will be easy but then I was, like, wait a second, let me look
at the other ones...and then I finally go with Wix [another website building tool].”
The structure of the DB encouraged him to explore multiple learning paths, which
he might not otherwise have done. In comparison, the two students with low SESR
became more persistent in pursuing learning goals because DBs gave them specific
deadlines for each granular learning task. For example, Kate said, “[DBs] were help-
ful...they clarified what should you do at certain weeks.” And Lisa said, “I waited
until [the badge for that week] was given to us. So I didn’t start and get them done in
advance like some other people in my class. It just worked for me.”

Theme 3: DBs and task complexity
There were two different types of learning tasks that students needed to complete

in this course: basic applications of instructional technologies and the creation
of an online learning module. Both were delivered via badges. Applications of
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instructional technologies asked students to know how to use the basic functions
of some software that could be used in teaching and learning, such as website
builders and video production tools. The creation of an online learning module
was more complex to learn compared with basic applications of instructional
technologies because it involved an integration of different skills and knowledge
such as analysis, design, development, and implementation of an interactive mod-
ule (an online lesson).

Instructions and activities in each badge were organized and “simplified”
to provide necessary scaffoldings to the learning process. The specific layout
of instructions in each badge encouraged students to use cognitive strategies
to accomplish the learning task step-by-step. For example, Kate said, “[DBs]
showed both what to do and how to do [instructional technology tools]. Likewise,
Kevin said:

[DBs] simplified [the learning task] because [each badge] gets all the details
on everything you need to do. So you can review if you don’t know [during
the learning process] and then it gives you, like, examples and instructions.
For example, the screen cast badge I was, like, “I have no idea how to do
this!” And then [the instructions in each challenge] says look at all this and
that. [DBs] just go step-by-step instructions and that’s what I just kept refer-
ring back to.

DBs not only provided effective scaffoldings in instructions within each badge
for a complex task like designing an interactive module (an online lesson), they
also acted as stepping stones for learners to plan out learning ahead of time in
order to accomplish a big project. This helped these four students with both high
and low SESR to better plan, monitor, and complete the more complex learning
tasks. As an example, Lisa said:

After I was told that we could use badges that we have done before to
develop the interactive module, I was, like, oh perfect! I already did this and
that and I could use them to build up my interactive module (...) that makes
developing the interactive module much easier.

DBs also helped students to connect simple learning tasks with the complex
ones in a course that was designed to encourage students to make good connec-
tions among different course components. For example, when Anna was working
on the complex task of designing an interactive module (an online course), she
reflected back on one of the simple learning tasks (application of video produc-
tion tools) and improved it, based on what she learned while working on the com-
plex learning task (designing an interactive module). She said:

The video production badge corresponded to my interactive module. I feel
like starting the interactive module helped me make that video. So after
[doing a couple of challenges in the interactive module badge] I knew
exactly what I wanted to talk about in the video; [doing the interactive
module badge] was very helpful for me [to complete the video production
badge].

@ Springer



418 Z.Chengetal.

Theme 4: DBs and feedback

The digital badge system used in this course had a circulatory feedback function,
with which students could have multiple chances to get feedback on their work
and resubmit multiple times within deadlines. When students submitted a chal-
lenge, their TA would get a submission email and he/she could go to the system
to evaluate the student’s work. If the work was acceptable, then the TA could
accept it and the student would be notified by an email that the challenge had
been accepted. If the work needed some improvement, the TA could deny this
submission with feedback for improvement and then send it back to the student
for correction and resubmission. The two students with high SESR in this study
had different perspectives than the other two students with low SESR on the feed-
back given by their TAs through the badge system.

Feedback for checking basic requirements

The two students with low SESR perceived the feedback given by their TAs as
more of check-off reminders. They loved having their TAs check if their work
had met the basic requirements, and having the opportunity to resubmit multiple
times until their work could be accepted. For example, Kate said:

I know most of the badges were developed in a way that you can always go
back and resubmit. [My TA] always gave you feedback, especially when you
first submit it, and then you can do what you have to fix. Like the first part
of the interactive module [designing an interactive module], [My TA] said
things like “you need to have citations!” And he would explain the require-
ments again just like refreshing something.

Similarly, Lisa said:

Whenever [my TA provided feedback to me], it would be like clarifying the
deliverables that I don’t do them exactly right. Or like I don’t understand
the deliverables and she repeated them again. (...) and if I don’t do it right
again she’ll correct it again.”

Feedback for improving understanding

The two students with high SESR also liked their TAs to help them check their
work; however, they wanted more detailed feedback on clarifying confusion and
helping them understand why things should be done in certain ways. For exam-
ple, Anna said:

Yeah, that’s really helpful because some badges I was really confused on.
And [my TA] gave me, like, a long paragraph on what I could fix and then if
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I had any questions on that I could always ask her and she would really help
me with that”.

Kevin was aware of the situation, especially when he completed the assignments
without understanding exactly what he was doing. He wanted more feedback from
his TA to confirm how he was doing with the learning task. For example, he said:

It’s just, like, you do the homework and then the professor doesn’t really
make sure you understand it. [For] a lot of the badges I've done before, (...)
I don’t really know what I'm doing for them. I wanted just, like, the TA to
come around [and explain] why you completed this badge or why you didn’t
get accepted for this badge.

Discussion and implication

The purpose of this multiple case study was to explore students’ experiences using
digital badges to facilitate their goal-setting process throughout an undergraduate
technology integration course. Results found in this study aligned with three func-
tions of DBs proposed by Cucchiara et al. 2014: capturing (validate and trace learn-
ing progress), signaling (review and reflect on learning process), and motivating
(award achievements). In addition, we also found that DBs were especially effective
in facilitating students’ goal-setting processes. These findings helped us draw impli-
cations for educators and practitioners who are interested in applying this innovative
technology in their educational practices.

Capturing and signaling learning

Similar to what was proposed in previous studies about using DBs to validate and
recognize learning (Bowen and Thomas 2014; DevedZi¢ and Jovanovi¢ 2015), we
also found that DBs could make learning visible to students who looked for gaps in
learning or extended content areas to explore. Research on goal-setting showed that
making a public statement of the achieved badges could increase goal commitment
and thus improve effort devotion and persistence (Salancik 1977). Some commercial
digital badge platforms also encourage students to publish their badges on social
websites like Facebook (Morrison and DiSalvo 2014). However, we found that stu-
dents did not want to publish the DBs on their social websites because they thought
the work they had done to achieve the badges was not of high enough quality to
be shown to the public, especially to potential employers. In other words, from the
students’ perspective, the completed badges with metadata did not add value to the
presentation of their perceived level of competency.

Although demonstrating what skills had been accomplished has long been con-
sidered as an important benefit of using digital badges in education because the pro-
cess of learning granular skills or knowledge could be recorded and presented to
potential employers (e.g. Cheng et al. 2018; Jovanovic and Devedzic 2014; Ostash-
ewski and Reid 2015), educators and practitioners should notice that students have
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concerns about letting employers see their whole learning processes. For badge
design considerations, there could be two categories for digital badges, one for
learning, and one for competency presentation. In this scenario, learners could be
given options to choose what to show to different audiences.

Motivating learning

Prior research found mixed or even conflicting results on the motivational effects
of using DBs (Denny 2013; Kwon et al. 2015; Stetson-Tiligadas 2016). For exam-
ple, researchers investigated the digital badges implemented in a computer science
course and found that DBs overall did not have a significant effect on course results
or student behavior, mainly because students were satisfied once the desired grade
had been achieved (Haaranen et al. 2014). However, another group of researchers
found that the number of badges a student earned was positively correlated with
performance-avoidance-motivation (Abramovich et al. 2013). In our study, we found
that using DBs had different motivational effects on students with different self-effi-
cacy for self-regulated learning (SESR) levels. The motivational effect of using DBs
as external rewards for students with higher SESR was not as strong as it was for
students with lower SESR. In other words, students with low SESR felt more moti-
vated than those with high SESR to learn after being rewarded a badge.

For educators and practitioners who are interested in applying DBs in their edu-
cational practices, it is important to design and use DBs in a way that fits the needs
of students with different levels of self-efficacy for self-regulated learning. It is also
important for them to know that the type of instructional DBs that are embedded
with interactive learning activities could be more impactful on student motivation
than DBs that are only embedded with basic competency metadata. More research
is needed to investigate the relation between self-efficacy for self-regulated learning
and the use of digital badges.

Facilitating the goal-setting process

In addition to the three basic functions of DBs on learning, we found four specific
functions of DBs on facilitating goal-setting process: connecting multiple goals,
affecting goal commitment, scaffolding complex tasks, and providing personalized
feedback.

Connecting multiple goals

DBs could help students combine performance and learning goals together in a
learning environment where both self-decided and assigned goals were present.
Each badge not only provides students with a specific performance outcome to
achieve, but it also assigns a learning goal, which each student could pursue at
his/her own pace. Course-related goals were mixed with assigned goals and per-
sonal goals. On the one hand, the course was mandatory to take; on the other
hand, the formation of course-related goals was also influenced by factors like
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satisfying degree requirements, building confidence, pursuing personal interests
or long-term professional goals. In this course, the instructor and the TA in each
lab were authority figures who provided the assigned goals. All four participants
mentioned the help of their TAs who provided feedback in different stages of the
course, helping them to be more committed to the course objectives.

According to Keller (2009), learners are more motivated when they perceive
the learning goals are relevant to their personal goals for present or future. In
this study, we found that students with high SESR could make better connec-
tions to their long-term personal goals than those with low SESR. From the com-
parison of course-related goals between the two pairs of students, we also found
that students with high SESR formulated more of a learning goal that focused on
the development of their ability or the mastery of new skills. Students with low
SESR, on the other hand, formulated more of a performance goal that focused on
seeking positive evaluation of their ability and avoiding negative ones (Elliott and
Dweck 1988). Research found that learning goals had a positive impact on learn-
ing in terms of strategy formulation, mastery-oriented response to obstacles, and
sustained performance (Bryan and Locke 1967; Reader and Dollinger 1982).

Affecting goal commitment

The simple use of DBs did not increase goal commitment. Because learners rec-
ognized the importance of DBs as assignments that were closely related to grade
points, they felt more committed to completing the learning tasks. Prior research
arrived at similar conclusions (Haaranen et al. 2014; Reid et al. 2015). In addi-
tion, we also found that DBs with interactive activities could trigger intrinsic
motivation to devote more time and effort on learning tasks. Using DBs as pure
external rewards was more motivating to students with lower SESR than those
with high SESR. Future research needs to more accurately measure students’ goal
commitment under the impact of using DBs and investigate the reasons behind
the differences identified.

Scaffolding complex tasks

Each DB could serve as a sub-goal or stepping stone in the learning process (Cheng
et al. 2018). This function was especially salient when a package of DBs consisted
of a number of knowledge/skills-related simple and complex learning tasks. With
this package of DBs, students could design their own learning paths, choose alter-
native approaches to complete the tasks, and identify personalized learning trajec-
tories. Specifically, they could choose to use simple tasks as scaffolds to develop
skills and knowledge until accomplishing the complex task, or they could improve
comprehension of the simple tasks by connecting to advanced skills or knowledge
acquired when completing the complex tasks. In either way, DBs helped students to
make better connections among different learning components.
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Providing personalized feedback

Prior research found that DBs could provide both summative and formative feed-
back (Besser 2016; Fanfarelli and McDaniel 2017). For example, Besser (2016)
found that digital badge systems could provide students with prompt personalized
feedback. Similarly, in this study, we found that the circulatory feedback system
adopted by DBs that were used for pedagogical purposes could be used to provide
more personalized and prompt feedback to students, especially students with differ-
ent SESR. This is particularly important because we found that students with low
and high SESR had different needs for feedback. Those with low SESR wanted more
outcome-based feedback, in other words, feedback that could help them satisfy the
task requirements. In contrast, those with high SESR wanted more comprehension-
based feedback, in other words, feedback that explained why things should be done
in certain ways. Future research may explore how to personalize feedback in DBs to
satisfy the needs of different groups of students.

For educators and practitioners who are interested in applying DBs to facilitate
student goal-setting and help them with self-regulated learning skills, we provide the
following recommendations generated from this study:

1. Design pedagogical or system strategies that can help learners, especially those
with low SESR to connect their learning objectives to multiple goals in life, to
optimize the effects of using DBs on learner motivation.

2. Incorporate interactive activities in the instructions within each badge to trigger
learners’ intrinsic motivation to devote more time and effort to learning tasks.

3. Try to encourage learners to review all available DBs at the beginning and per-
sonalize learning paths according to their individual needs.

4. Customize feedback to students with different levels of SESR.

Conclusion

Digital badges have been used for a variety of purposes, such as representing accom-
plishments (Bowen and Thomas 2014; Erickson 2015), motivating learner partic-
ipation and interaction (Chou and He 2017; Stetson-Tiligadas 2016), professional
development (Diamond and Gonzalez 2014; Wallis and Martinez 2013), gamifica-
tion (Haaranen et al. 2014; Hakulinen and Auvinen 2014), and teaching (Fanfarelli
and McDaniel 2017; Newby et al. 2016). This study focused on exploring the appli-
cation of DBs as goal-setting facilitators. Findings from this study confirmed the
predictions made by previous research that DBs could be a useful tool to facilitate
goal-setting processes (Cheng et al. 2018; Gamrat et al. 2014; McDaniel and Fan-
farelli 2016; Randall et al. 2013). This study contributed further by examining how
students use this technology to facilitate different parts of their goal-setting pro-
cesses including identifying goals, improving goal commitment, controlling task
complexity, and receiving feedback. In addition, the study found students with dif-
ferent levels of self-efficacy for self-regulated learning skills use this tool differently
in their goal-setting processes.
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There were limitations in this study. Although we included multiple cases and
different perspectives in the study, semi-interview data was the only source of infor-
mation, which might decrease the credibility of study. Also, the participants in this
study represent a small sample of learners in one tertiary-level context, and thus a
generalization of the research findings to a large population is restricted. However,
this exploratory case study provided insights for future research to investigate (1) the
relationship between the use of DBs and self-regulated learning, possible mediators
include but are not restricted to gender, motivation level, and learning styles; and (2)
the relationship between the use of DBs and actual learning performance. In addi-
tion, this study also provided practical implications for educators who are interested
in applying digital badges in a higher education context and practitioners who want
to implement this technology in similar learning environments. Future research is
necessary to explore the relation of using digital badges with goal-setting from dif-
ferent methodological perspectives, using varying data sources, to provide a holistic
picture. Future research could also explore how to implement goal-setting strategies
into the design of a digital badge-supported learning environment. Finally, it is also
worthwhile to explore other types of technologies, in addition to digital badges, that
could support learners’ goal-setting.
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Appendix 1

See the Table 2.

Table 2 Self-efficacy for self-
regulated learning subscale

of multidimensional scales of
perceived self-efficacy (MSPSE)

Items

Based on your experiences in 270, how well can you:
1. Finish homework assignments by deadlines?
. Study when there are other interesting things to do?
. Concentrate on school subjects?
. Take class notes of class instruction?
. Use the library to get information for class assignments?
. Plan your schoolwork?
. Organize your schoolwork?

. Remember information presented in class and textbooks?

O 00 1 O W AW N

. Arrange a place to study without distractions?
10. Motivate yourself to do schoolwork?

11. Participate in class discussion?
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Appendix 2

See the Table 3.

Table 3 Semi-structured interview questions

Interview items

1. What do you want to do in the future (professional, personal, or otherwise)?

2. What did you want to get out of this course? What were your goals? At this point, have you made any
changes to your initial goals?

3. Did you know exactly what you are going to do in this course at the beginning of the semester, for
example the course activities, assignment requirements, and different components of the course con-
tent? How did you figure that out? Were you confused at any point?

4. How much did your personal goals for the course match the course objectives? Explain the similarities
and differences

5. What were your initial impressions of the digital badges?

6. Have the use of badges helped you clarify the things you need to do in this course? Explain
how badges had helped you understand the specific goals you need to accomplish

7. Does the use of badges have any effect on helping you work on and be persistent with the requirements
of this course? If yes, please give an example

8. How many badges have you successfully achieved so far?
9. Did you miss or not obtain any badge? Do you remember what problems you had with that missed
badge?

10. What do you feel is the difference between completing a badge and completing a traditional assign-
ment?

11. Has the feedback given by your TA clarified what you need to do to accomplish that badge? If yes,
please give an example

12. What was your decision-making process when you were selecting which group badge to do?

13. How did you feel when a challenge had been accepted? Did it make you more confident in accom-
plishing other goals?

14. Did the challenges in the badge provide scaffolds or step by step guidance that helped you achieve the
skill or knowledge? If yes, please give an example

15. How did you feel when you achieved a badge? Did it make you more confident in accomplishing
other goals?

16. After achieving a badge, have you thought about how those awarded badges could be used in the rest
of the semester or in the future?

17. When you were doing the interactive module badge, did you ever reflect back on the badges you
had done before? To what extent did the previous badges help you accomplish this interactive module
badge?

18. Have you been involved in any type of conversation with your friends about badges? What were those
conversations about (comparing badges...)? Give an example

19. What are you going to do with the collected badges? Would you post them to social networking
websites, like Facebook or LinkedIn? Why or why not?

20. Do you consider badges as stepping stones to help you achieve your goals? Give an example
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