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more complete understanding of their professional field. 

A badge can be a pointer or reference to a process by which a learner engages in and receives validation 
from a community that practices authentic assessment. A badge can also represent a guide for students who 
are seeking direction and can provide transparency and motivation for moving from the periphery of a 
community to its core. Ideally, a badge can celebrate not just the accomplishment of co-discovered goals, 
but the engagement of the community in assessing and guiding the progress of the learner (p. 461). 

Digital badges have the potential to give students a more holistic view of their future profession by incorporating 
formal and informal learning experiences as well as giving them opportunities to network and receive 
mentorship from professionals in their field.  

In academic settings where Digital badges are taking over conventional task formats, instructional designers are 
faced with the challenge of how to deliver and assess content and skills within badges. While many Digital 
badges have automated award systems through the passing of online quizzes or completing required materials, in 
many cases there are content experts behind each badge. Digital badges have been heralded for having the ability 
to show mastery of content, and more accurately reflect the actual knowledge and skills of learners (Mehta, Hull, 
Young, & Stoller, 2013).  

3. Digital Badges and Mastery Learning 
Digital badge systems pair well with Mastery Learning because of the need to meet a specific set of objectives 
and criteria. Giving students opportunities to work at their own pace and demonstrate mastery of knowledge is 
rewarded within the badge system, while also communicating deep learning. It is through these rewards (Digital 
badges) that students are able to display their knowledge for the world to see, appealing to professionals in their 
fields (Randall, Harrison, & West, 2013). Pairing Digital badges with Mastery Learning has the potential to 
produce similar results to studies without Digital badge technology, like increased motivation and engagement 
among students (Light & Pierson, 2014; Lin et al., 2013) and increased student learning outcomes (Newby & 
Cheng, 2019; Wonder-McDowell et al., 2011). While badges themselves are not necessarily assessment, they 
depict that assessment has taken place and the criteria that were needed to get there was accomplished 
(Ostashewski & Reid, 2015). Systems like Passport (Tally, 2012) offer capabilities that assist feedback practice. 
These systems have the potential to increase student learning (Higgins et al., 2002), the quality of learning 
(Lynch et al., 2012), and critical thinking (Lynch et al., 2012). Instructors are able to give an assessment, while 
students are able to display that assessment (through awarded badges) all within one platform. The process of 
receiving and applying feedback is not only essential in Mastery Learning contexts but within Digital badges 
systems. Detecting students’ gap in knowledge is required in receiving digital badge achievements. 

Additionally, within digital badges systems students are able to be the creators of their own educational 
experiences. 

Allowing students to choose the pathways they will follow to achieve learning goals is necessary for 
self-regulated learning and an increased sense of self-efficacy. The practice of allowing students to choose 
instructional activities that are aligned with their unique learning styles, academic strengths, and interests 
further contributes to learner self-efficacy (Bangert, 2004). 

Bloom (1968) notes that in traditional contexts students receive virtually the same instruction, but it is the 
student’s aptitude that varies. In traditional contexts, the time students have to learn is fixed resulting in varied 
knowledge. Within the mastery model, time is fluid and the instruction is fixed. Instructors not only allow 
learners to work at their own pace but provide varied levels of scaffolding to aid in the mastery of the content 
(Reigeluth & Karnopp, 2013). For example, Slavin and Karweit (1984) applied the mastery model to math 
content individually versus within a team. As the team progressed, students completed assignments at varying 
times. Incorporating extension activities allows learners with quicker pace opportunities to deepen their 
knowledge, while students working at a slower pace were given the correctives they needed. In a later 
publication, Bloom (1976) emphasized the change in time to master content shifts as learners master 
fundamental knowledge. Additionally, learners may have a need for more mentorship as they wade through 
foundational materials that fade as the learners become more proficient. Guskey (2007) has identified 
instructional feedback as fundamental to supporting student learning in content mastery. He emphasizes the 
importance of not only frequent feedback but specific feedback. In addition to providing feedback, instructors 
must “pair with correctives: activities that offer guidance and direction to students on how to remedy their 
learning problems” (p. 16). Slavin and Karweit (1984) echo this sentiment in asserting that correctives bring 
about a new perspective, one that differs from the initial teaching while differentiating guidance for each 
individual student. The aim is to clear up misconceptions and address small errors.  
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Bloom (1971a) identified three major components of teaching and learning: 1) the learning goals and objectives 
are clearly defined; 2) instruction that results in mastery, and 3) feedback and correctives are necessary to 
facilitate mastery. All three of these components must be aligned in order for students to achieve mastery. Not 
only is aligning learning goals and objectives to instructional methods important in regard to formal assessment 
such as standardized testing, but it also has been linked to increased student achievement (Squires, 2012). 
Guskey (2007) also adds that instructors must be versed enough with the content that they can designate the 
evidence that is necessary to display that the learning goals and objectives have been met.  

In current Higher Education contexts, instructors and institutions alike are looking for ways to equip students 
with knowledge for the global workforce. As students embark in a rapidly changing workforce, they need to have 
abilities to transfer knowledge to contexts that are continuously evolving. Institutions and instructors are 
employing strategies, such as digital badges, that aid in students’ abilities to do such a thing. Emerging 
technologies allow us to reimagine Mastery Learning and leverage them in ways that can make implementing 
this instructional approach easier for the instructor and more beneficial to the learner. Specifically, the uses of 
adaptive technologies are being incorporated into Mastery Learning contexts. Adaptive technologies refer to: 

Two main points: 1) sequence of instructional actions taken by the program varied as a function of a given 
student’s performance history, and 2) the program is organized to modify itself automatically as more 
students complete the course and their response records identify defects in instructional strategies 
(Atkinson, 1974, p. 336). 

Use of these kinds of technologies has been shown to increase achievement, overall comprehensiveness of 
learning, and increased fluency in learning (Mettler, Massey, & Kellman, 2011). While these systems are not 
always incorporated, they do offer a key point regarding the individualized nature of Mastery Learning contexts 
and how digital badge technology might be used to enhance this instructional model. 

Leveraging technology is one way in which Mastery Learning might be enhanced. When we look to digital 
badges we see overlap among the Mastery Learning model: learners want to master content (Mehta et al., 2013), 
time is fluid and criteria is static (Reigeluth & Karnopp, 2013), mentorship and instructor support is crucial 
(Bloom, 1976; Guskey, 2007), and motivation and engagement are increased (Abramovich et al., 2013; Glover & 
Latif, 2013). In many mainstream outlets, we see the intersection of Mastery Learning and game-based design 
within digital badges. For example, Khan Academy delivers content through short videos that allow students to 
revisit material and receive supplemental activities to either correct or enrich. Furthermore, users are given 
digital badges for achievements in learning and completion.  

As instructors begin to incorporate digital badges within formal educational settings, using a Mastery model 
seems to be a natural place to start. For example, Carnegie-Mellon University (CS2N, n.d.) is implementing 
badges within their computer science programs (CS2N). Incorporating Digital badges and Mastery Learning can 
be challenging within the confines of traditional education. This instructional approach is providing instructors a 
set of guidelines to not only help their students’ master content but also to give them greater direction in how to 
help them get there. Formative assessment through instructor feedback is crucial to mastering content and 
displaying achievement.  

4. Instructional Feedback 
Researchers (Bloom, 1968; Guskey, 2007; Kluger & DeNisi, 1996; Slavin & Karweit, 1984) agreed feedback is 
a critical part of formative assessment and is a crucial component of Mastery Learning. Yorke (2003) concludes, 
“The central purpose of formative assessment is to contribute to student learning through the provision of 
information about performance” (p. 478). Instructors provide feedback to students as a way to inform them of 
their processes, to guide and mentor students, and to inform their own teaching. Black and Wiliam (1998) 
emphasize the interactions between teachers and students, and student’s peer interactions Moreover, they 
emphasize how feedback plays a part in crafting instructional learning interactions: “All such work involves 
some degree of feedback between those taught and the teacher, and this is entailed in the quality of their 
interactions which is at the heart of pedagogy” (p. 7). 

Various definitions of feedback can be found throughout the literature. Kulhavy (1977) specifies feedback as a 
set of procedures used to inform the learner, whereas Ramaprasad (1983) defines feedback as the gap between 
ideal and actual achievement. Tucker (1993) highlights the importance of feedback when evaluating dynamic 
instructional programs because it’s “presence or absence can dramatically affect the accuracy required of human 
judgment and decision making” (p. 303). Additionally, some authors have begun to try to establish a set of broad 
purposes or roles. Price et al. (2010) have defined five categories of feedback: correction, reinforcement, forensic 
diagnosis, benchmarking and longitudinal development (feed-forward). While there have been developments in 
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the role technology plays in automating the feedback process (Azevedo & Bernard, 1995) more often feedback 
falls on the shoulders of an instructor.  

Best teaching practices offer educators and teacher education programs a set of guiding principles as they wade 
through their course instruction. These guidelines, however, are not a magic bullet; educators still must contend 
with varying curricula, instructional approaches, student characteristics, and academic personnel and support. 
What best practices do is identify areas of importance and give educators a place to start when critically 
examining their instructional approaches. The set of principles offered by Chickering and Ehrmann (1996) and 
Chickering and Gamson (1989) have been a source of guidance for a variety of educational contents. A common 
thread running through the Seven Principles of Good Practice is the impact feedback has on each principle. 
While Chickering and Gamson (1987) limit feedback to its own category, it is not independent of itself. 
Feedback radiates throughout each principle, and in many cases is crucial to the overall success of that principle. 
For example, cooperation and learning collaboratively have the power to clear up misconceptions and to afford 
students opportunities to share and negotiate their own thoughts and ideas. Without specific feedback to guide 
these interactions, students could be left worse off than without these experiences. Feedback, consequently, 
allows each principle to be most effective and gives students and instructors opportunities to maximize the 
impact the principle has within learning. In a study regarding peer and self-feedback among preservice teachers, 
researchers found feedback was shown to develop preservice teachers’ critical thinking skills and resulted in an 
increased quality of learning results (Lynch, McNamara, & Seery, 2012). In a similar study on the impact of 
feedback within a modular higher education degree program, researchers found feedback to have the potential to 
improve student learning (Higgins, Hartley, & Skelton, 2002). In addition to improving learning outcomes, 
students desire written feedback (Getzlaf, Perry, Toffner, Lamarche, & Edwards, 2009; Hmelo-Silver & Barrows, 
2006). They want to read their instructor’s comments and hear their thoughts and opinions. Furthermore, 
students expect that feedback and the effort put into the task are mutually exclusive (Higgins et al., 2002). 
Students believe the effort and time they put into an assignment should result in the same effort and time within 
assessment and feedback. The role feedback plays in the learning process is significant, but what is even more 
essential is the nature of the feedback that is being provided by instructors. 

Chickering and Gamson (1987) posit that the Seven Principles promote activity, interaction, cooperation, 
diversity, responsibility, and expectations within teaching and learning. These “forces” (p. 3) could be considered 
precursors to today’s 21st-century skills: analytical thinking, creativity, collaboration, communication, 
problem-solving (Skills, 2009) because their aim is developing students with skills, knowledge, and expertise 
required for the modern world. Combining Chickering and Gamson’s (1987) Seven Principles and 21st-century 
skills gives educators an even greater framework in which to support their instruction. Additionally, using 
technology in conjunction with these principles affords educators opportunities to be more efficient and 
purposeful in their instructional decisions, while still including many of the principles of good practice. Bangert 
(2004) reinforces this sentiment specifically when thinking about online instruction:  

Authentic instructional activities that include simulations, case-based examples, and other problem-solving 
exercises not only increase interactive learning but also support the principle of high expectations. Clear 
performance expectations that accompany authentic instructional activities inform students of the criteria 
necessary for demonstrating acceptable and proficient levels of performance (p. 218). 

Graham et al. (2001) and Bangert (2004) used the principles as a framework for evaluating online instruction. 
Thurmond, Wambach, Connors, and Frey (2002) suggested the principles promote overall active learning. 
Martyn (2007) went a step further by connecting the principles to active learning in her study integrating the use 
of technology within undergraduate course activities.   

4.1 Characteristics of Feedback 

Both Balzer et al. (1989) and Butler and Winne (1995) discuss the functions feedback plays within learning, with 
Butler and Winne (1995) building upon Balzer et al.’s (1989) work. Table 1 provides a brief description of these 
topics.  
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(1987, 1989) principle of student-faculty interaction.  

Within the organizational dimension “structural constraints are a major barrier facing effective feedback 
processes and arise from assessment policies, practices and the ways universities are organized” (Yang & Carless, 
2013, p. 292). The restrictions that are often in place regarding feedback result in the need for flexible systems 
that give instructors options for elaboration and for providing timely responses. The organizational dimension 
can be enhanced through the use of technology tools. Video and audio feedback can reduce the time it takes for 
instructors to produce elaborate answers. Tools like Digital badges provide opportunities for instructors to give 
feedback to students built within the systems.  

The characteristics of feedback brought forth through The Functions of Feedback (Balzer et al., 1989; Butler & 
Winne, 1995) and the contextual considerations provided by The Feedback Triangle (Yang & Carless, 2013) give 
instructors a general idea of the nature of feedback, but do not provide practical application of current research. 
Nicol and Macfarlane-Dick (2006) appeal to the practitioner directly connecting the Seven Principles of Good 
Practice (Chickering & Gamson, 1987) to feedback in their model. Table 2 provides a summary of Nicol and 
Macfarlane-Dick’s (2006) model of Principles of Good Feedback Practice. 

 

Table 2. Principles of Good Feedback Practice 

Principle Description Implementation Example 
Clarify in 
performance 

Feedback helps to clarify what 
good performance is and 
communicates the goals, 
criteria, and expectations of the 
task. 

LMS’s provide a repository for 
written criteria. 
Digital badge systems give students 
criteria and a place to complete the 
task within a single system. 

“Consider reviewing the objectives on 
page 1. Use these objectives to guide 
your essay writing.” 

Facilitates 
self-assessment 
(reflection) 

Feedback gives students 
opportunities to self-assess or 
reflect. 

Self-assessment with rubrics. 
Asking students to reflect on 
practice and how it relates to future 
goals/practice 

“How might this task be used in your 
future profession? What skills are 
transferred?” 

Delivers high-quality 
information 

Feedback should explicitly 
inform students about the 
quality of their learning 
outcomes. 

Explicit information about 
performance is required. Go beyond 
generic statements and give 
students clear areas on which to 
improve. 

“I really like how you provided a 
detailed description of the learning 
environment. You took less time to 
explain to your learners. Remember to 
include the age, grade level, and 
accommodations.” 

Encourages teacher 
and peer dialogue 

Teacher-student and 
peer-student interactions are 
promoted with feedback. 

Provide students with opportunities 
to clarify content and performance 
in and outside of the class. 
Technology tools are helpful in 
interacting across time and space. 

“I see that you are not understanding 
the topic. What is specifically causing 
you confusion? Let’s meet to discuss 
this.” 

Encourages positive 
motivational beliefs 

Feedback should provide 
opportunities to increase 
students’ motivation and 
self-efficacy. 

Feedback should not always be 
critical. Provide comments that 
point out when exceptional work 
has been completed. This type of 
feedback can be used as a model to 
students in their future work. 

“Well done! I can see that you have 
done a nice job clearly explaining the 
topic and providing detailed 
examples.” 

Closes gap in 
learning 

Feedback delivers important 
information regarding desired 
learning, perceived learning, 
and affords opportunities to 
decrease that gap. 

Communicating goals and 
objectives to students in 
conjunction with feedback give 
students information about where 
they stand regarding the learning 
process and if they need to make an 
adjustment to meet those goals. 

“In this task, you should have defined 
the topic and provide examples- you 
only defined the key words.” 

Helps inform 
teaching 

The process of providing 
feedback and observing how 
students apply that feedback 
gives instructors valuable 
information regarding their 
teaching and learning methods 
and strategies. 

Use student feedback as a way to 
inform your instructional methods 
and strategies. If many students are 
unsure of something, reteach using 
a different approach or set of tools. 

“Thank you for sharing your 
frustrations. Next time I will try to 
provide more visuals.” 
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4.2 Optimal Uses 

4.2.1 Clarify 

Feedback helps to clarify what good performance is and communicates the goals, criteria, and expectations of 
the task. Nicol and Macfarlane-Dick (2006) emphasize the need for instructors and students to share a common 
understanding regarding the task. Definitions, concepts, and requirements need to be established and 
communicated in a way that students understand. Instructors might consider communicating expectations 
through various media forms (e.g., visual, oral, and written). Technologies can help instructors clarify 
performance requirements. For example, Digital badge systems give students various competencies and criteria 
within a single view. Students can then review material, submit tasks, and review assessment all in one place.  

4.2.2 Identify Gaps 

Feedback gives students opportunities to self-assess or reflect. Identifying gaps in expectations and actual 
learning gives students an opportunity to reflect on the strategies they use for learning, how they receive 
feedback, and how they apply that feedback. In doing the former, students reflect on the instructional content, 
instructional methods and student-teacher interactions that have or have not taken place. Instructors can make 
feedback a mutual process where they not only give feedback to students but ask students to contribute to the 
type of feedback they receive. Student-directed feedback is often overlooked and is desired by the student 
(Carless, 2006). Implementing opportunities for students to think about their work and how it might apply to 
their future profession is one-way educators can use this principle. Additionally, providing students with rubrics 
and requiring self-assessment could possibly identify gaps in their knowledge.  

4.2.3 Information 

Feedback should explicitly inform students about the quality of their learning outcomes. Feedback provided by 
instructors should be explicit and relate directly to goals, criteria, and expectations. While generic feedback 
might provide a positive comment to a student, it does not give enough information to where the student can then 
apply feedback. Being specific will help the student clear up any misconceptions, recognize areas of strength and 
weakness, and provide direction for next steps (Guskey, 2007). Nicol and Macfarlane Dick (2006) define ‐
“quality external feedback [as] information that helps students troubleshoot their own performance and 
self-correct; that is, it helps students take action to reduce the discrepancy between their intentions and the 
resulting effects” (p. 9). 

4.2.4 Reflection 

Teacher-student and peer-student interactions are promoted within feedback. While feedback provided by the 
teacher is essential, another way for students to receive and learn how to provide feedback is through 
peer-assessment. In one study, researchers examined peer feedback within online instruction (Ertmer et al., 2007). 
Specifically, the authors examined the impact peer feedback had on the quality of online discussion postings. 
Findings resulted in students having greater abilities in providing feedback and increased the value of the 
process.  

Not only does peer feedback provide students with increased opportunities to learn from the process, but it is 
also equally important to devote time to cultivating the teacher-student relationship. This principle directly 
relates to Chickering and Gamson’s (1987, 1989) principle of student-teacher interaction. Various technologies 
give instructors choice in how and when they interact with students. When class ends, the student-teacher 
interaction doesn’t have to stop. Instructors can provide multiple opportunities to clarify content and 
performance outside of class.  

4.2.5 Motivation 

Feedback should provide opportunities to increase students’ motivation and self-efficacy. Instructor feedback 
must include a balanced representation of positive and critical comments. When exceptional work is completed, 
students need to be informed of their achievements. These areas are places where students can look to as models 
to inform their future work. Giving students multiple opportunities to resubmit and make changes to drafts 
makes the assessment process more motivational (Nicol & Macfarlane Dick, 2006).‐  

5. Implications 
Feedback delivers important information regarding desired learning and perceived learning and affords 
opportunities to decrease that gap. Nicol and Macfarlane Dick (2006) write, “In higher education, most ‐
students have little opportunity to apply the feedback they receive to close the performance gap especially in the 
case of planned assignments” (p. 13). Students are often presented with feedback in response to an assignment, 
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and then move on to a new topic without having opportunities to deepen their learning (Lynch et al., 2012), clear 
up misconceptions, or reflect on previous learning. Digital badge learning environments may be the answer to 
this issue. Consistent with the studies performed by the authors (2019, 2020), pairing digital badges with mastery 
learning was mutually beneficial to both the student and instructors. Furthermore, benefits to using digital badges 
to manage increased submissions and feedback resulted in the ability of the instructor to provide prompt 
feedback, extend the learning task with various resources, utilize a variety of instructional methods (e.g., video 
and audio), and model instructional approaches to aid in the student to teacher transition.  

When using digital badges, instructors provide students tasks with guidelines and objectives clearly defined 
(aligned to mastery learning principles) and provide specific feedback directly related to these criteria. 
Additionally, they can then allow for multiple submissions, therefore permitting and affording students 
opportunities to fully master the concepts before moving on. These technologies mitigate this issue and provide 
opportunities to deepen their learning (Lynch, McNamara, & Seery, 2012). 

When learners have opportunities to fill gaps in their learning, there is potential impact to learning performance. 
Newby and Cheng (2019) compared digital badge contexts with traditional learning environments and found 
students reported increases in perceived confidence in technology integration skills, but also exhibited higher 
levels of course tasks and overall grade achievement. Additionally, using digital badges offers learners 
personalization and opportunities to facilitate goals and self-regulate their learning (Cheng, Watson, & Newby, 
2018).  

Badges are designed to not only communicate mastery of skills and knowledge, but also communicate the 
requirements of the task through a data-rich digital context. Digital badges further communicate to the learner 
their mastery longitudinally, which is especially important amongst educators that are life-long learners 
(Fanfarelli, Vie, & McDaniel, 2015). Various authors have explored the role of digital badges within education 
and offer a myriad of strategies, platforms, and considerations when integrating these approaches (Besser, 2018; 
Grant, 2016), opportunities for professional development (Zhang & West, 2020), and examples of how various 
institutions are integrating their use (Farmer & West, 2016). 

6. Conclusion 
Instructional feedback is an important skill for educators to master and is a crucial component of integrating 
Mastery Learning approaches. Using emerging technologies like digital badges provides opportunities to 
internalize the feedback in various ways (Hepplestone & Chikwa, 2014). Assessment occurs multiple times 
throughout a task, and instructors need to be well-versed in how to provide rich, quality feedback (Orsmond, 
Merry, & Reiling, 2005), where students learn how to receive and apply it. Integrating any type of technology 
poses potential challenges, however integrating digital badges has the potential to develop deeper learning in 
learners through leveraging instructional feedback and mastery learning approaches. The potential outcomes 
make this a meaningful option for educators. 
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