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Abstract
Feedback has great influences on student retention and completion, especially on the
minority students in higher education. However, the debates on the paradoxical difference between
feedback’s theoretical potential and its effect in actual practice remain unsettled. This study seeks
to address some primary issues in feedback research by conceptualizing student assessment-based
feedback literacy (SAFL) and developing the SAFL instrument. The systematic literature reviews
in the study identify two trends of assessment-based feedback in higher education: no universal
definition of assessment feedback and the lack of explicit understanding of how assessment and
feedback literacies interacted. By building on the exiting student assessment literacy and student
feedback literacy characteristics, the SAFL instrument is developed and validated through an
exploratory sequential mixed-methods approach. The findings show the students’ and instructors’
suggestions on items revision during the process of SAFL refinement.
Meanwhile, the need for instruments that can enable the development of feedback literacy
is addressed. For example, the SAFL instrument may enable the development of student feedback
literacy in health professions education where feedback is a critical pedagogic practice to patient
safety and opportunities for health professional learners to develop a professional career of lifelong
learning. In other words, the transferability of feedback literacy skills may support short-term
academic gains and long-term benefits even beyond graduation. Finally, this research may also
benefit future studies on assessment and feedback literacies.

vi

Table of Contents
Dedication ...................................................................................................................................... iii
Acknowledgements ..........................................................................................................................v
Abstract .......................................................................................................................................... vi
Table of Contents .......................................................................................................................... vii
List of Tables ................................................................................................................................ xii
List of Figures .............................................................................................................................. xiii
Chapter 1: Introduction ....................................................................................................................1
Statement of the Problem ........................................................................................................2
Purpose of the Study ...............................................................................................................3
Research Questions ........................................................................................................4
Significance of the Study ........................................................................................................4
Summary of the Study Design ................................................................................................6
Limitations and Delimitations of the Study ............................................................................6
Definition of Terms.................................................................................................................7
Assessment Literacy ......................................................................................................7
Feedback Literacy ..........................................................................................................7
Student Assessment-based Feedback Literacy ..............................................................8
Student Assessment Literacy .........................................................................................8
Student Feedback Literacy .............................................................................................8
Organization of the Dissertation .............................................................................................8
Chapter 2: Literature Review .........................................................................................................11
Prior Research .......................................................................................................................12
Assessment...................................................................................................................12
Assessment as a Product .....................................................................................12
Assessment as a Process .....................................................................................13
Assessment Literacy (AL) ...........................................................................................14
Student Assessment Literacy (SAL) ...................................................................15
Feedback ......................................................................................................................16
vii

Feedback as a Product .........................................................................................17
Feedback as a Process .........................................................................................17
Feedback Literacy (FL)................................................................................................18
Student Feedback Literacy (SFL) .......................................................................19
Summary of Prior Research .........................................................................................19
Literature Review..................................................................................................................21
Questions Guiding the Literature Review....................................................................21
Protocols of the Review Process ..................................................................................22
Search Database ...........................................................................................................23
Article Selection...........................................................................................................23
Fine Selection......................................................................................................24
Coarse Selection..................................................................................................26
Interpretation of the Review Results............................................................................30
No Universal Definition of Assessment Feedback .............................................30
Lack of Explicit Understanding of How Assessment and Feedback
Literacies Interact.......................................................................................30
Conceptual Framework .........................................................................................................31
Theoretical Framework .........................................................................................................33
The Theoretical Background of Assessment Literacy (AL) ........................................33
A Set of Interrelated Features of Student Feedback Literacy (SFL) as a
Framework ..........................................................................................................35
Conclusion ............................................................................................................................36
Chapter 3: Method .........................................................................................................................38
Researcher’s Worldview .......................................................................................................38
Purpose of the Study .............................................................................................................40
Research Design....................................................................................................................40
Research Questions ......................................................................................................41
Participants ............................................................................................................................42
Participants for the Qualitative Data Collection ..........................................................42
Participants for Quantitative Data Collection ..............................................................43
Measures ...............................................................................................................................44
The Survey of Student Assessment Literacy (SAL) ....................................................45
The Characteristics of Student Feedback Literacy (SFL) ............................................48
viii

Procedures .............................................................................................................................52
Procedure in the QUAL Phase .....................................................................................52
Recruitment and Participation.............................................................................53
Procedure in the DEV Phase ........................................................................................53
Recruitment and Participation.............................................................................54
Procedure in the QUAN Phase ....................................................................................54
Recruitment and Participation.............................................................................54
Data Collection .....................................................................................................................55
Data Collection in the QUAL Phase ............................................................................55
Data Collection in the DEV Phase ...............................................................................55
Data Collection in the QUAN Phase ...........................................................................60
Date Analysis ........................................................................................................................60
Data Analysis in the QUAL Phase...............................................................................60
Data Analysis in the DEV Phase .................................................................................60
Data Analysis in the QUAN Phase ..............................................................................61
Conclusion ............................................................................................................................61
Chapter 4: Results ..........................................................................................................................63
Introduction to the Exploratory and Confirmatory Factor Analysis .....................................64
Qualitative Findings in the QUAL Phase .............................................................................68
Quantitative and Qualitative Findings in the DEV Phase .....................................................72
Quantitative Findings ...................................................................................................72
Unstructured Sorting ...........................................................................................72
Structured Sorting ...............................................................................................74
Qualitative Findings .....................................................................................................74
Summary of Findings in the DEV Phase .....................................................................76
Pilot Study ....................................................................................................................78
Quantitative Findings in the QUAN Phase ...........................................................................79
Data Screening .............................................................................................................79
Sample Size .........................................................................................................79
Missing Data .......................................................................................................79
Outliers .........................................................................................................................82
Normality .....................................................................................................................83
ix

Skewness .............................................................................................................83
Kurtosis ...............................................................................................................84
Initial Checks: Correlation Between Variables............................................................84
Linearity ..............................................................................................................86
Multicollinearity and Singularity ........................................................................87
Factorability of R ................................................................................................88
Outliers among Variables ...................................................................................89
Main Analysis: Factor Extraction ................................................................................89
Kaiser’s Criterion ................................................................................................90
Scree Plot ............................................................................................................90
Parallel Analysis .................................................................................................91
Extraction Method: Rotation...............................................................................91
Post Analysis: Reliability Analysis ..............................................................................94
Summary of Main Analysis .........................................................................................95
Confirmatory Factor Analysis......................................................................................99
Evidence of Trustworthiness...............................................................................................102
Content Validity .........................................................................................................102
Construct Validity ......................................................................................................103
External Validity ........................................................................................................104
Internal Validity .........................................................................................................105
Objectivity..................................................................................................................105
Conclusion ..........................................................................................................................106
Chapter 5: Discussion and Conclusion ........................................................................................109
Summary of Findings ..........................................................................................................109
Discussion of Findings ........................................................................................................111
RQ 1: What are students’ and instructors’ suggestions on items revision during
the process of SAFL refinement? .....................................................................111
Various Meanings of Assessment Standards and Criteria ................................112
Clarity and Distinct Categories Needed for the SFL Items ..............................113
Feedback as a Reciprocal Process Beyond Information Exchanges .................114
Formative Feedback and Summative Judgment ...............................................115
RQ 2: To What Extent Does the SAFL Instrument Exhibit Validity? ......................116
RQ 3: To What Extent Does the SAFL Instrument Exhibit Reliability? ...................117
x

Implications for Practice .....................................................................................................117
Contributions.......................................................................................................................119
Significance.........................................................................................................................121
Recommendations for Future Research ..............................................................................122
Limitations and Delimitations.............................................................................................125
Summary .............................................................................................................................126
References ....................................................................................................................................129
Appendix ......................................................................................................................................147
Appendix A: The First Draft of the 31 SFL Items .......................................................................147
Appendix B: Focus Group Protocol for SAFL ............................................................................150
Appendix C: The Second Draft of the 31 SFL Items...................................................................154
Appendix D: The First Draft of the 30 SAFL Items ....................................................................157
Vita 160

xi

List of Tables
Table 2.1: Framework Relating Five Key Strategies of Formative Assessment to Instructional
Processes ....................................................................................................................................... 13
Table 2.2: Contemporary Approaches to Assessment and Feedback ........................................... 20
Table 2.3: The Six Articles in the Fine Selection ......................................................................... 24
Table 2.4: The 20 Articles in the Coarse Selection ...................................................................... 27
Table 3.1: Participants’ Discipline Areas of Their Majors in Spring or Fall 2020 ....................... 43
Table 3.2: Student Assessment Literacy (SAL) Survey ............................................................... 45
Table 3.3: A Learning-Centered Framework for Feedback Literacy ........................................... 48
Table 3.4: Treatments to Avoid Instrument Bias .......................................................................... 56
Table 3.5: Treatments to Avoid Response Bias ............................................................................ 58
Table 4.1: Six Identified Themes in Response to the First Draft of SFL Questionnaire .............. 69
Table 4.2: Integrated Results Matrix for the Selection of SAFL Items ........................................ 77
Table 4.3: KMO and Bartlett’s Test ............................................................................................. 89
Table 4.4: Initial Eigenvalues of the Five Factors ........................................................................ 90
Table 4.5: Factor Loadings, Extraction Communalities (ℎ2), and Percent of Variance ............... 95
Table 4.6: Three Main Model Fit Indices in CFA ...................................................................... 101
Table 4.7: Factor Correlation Matrix .......................................................................................... 107
Table 5.1: Test for Measurement Invariance of the SAFL Across Gender ................................ 124
Table 5.2: Test for Measurement Invariance of the SAFL Across Age ..................................... 124

xii

List of Figures
Figure 2.1: A Simple Form of Feedback Closed-loop. ................................................................. 16
Figure 2.2: A Socio-Constructivist View of Feedback Closed-loop. ........................................... 18
Figure 2.3: Venn Diagram of the Search Result. .......................................................................... 24
Figure 2.4: The Conceptual Map. ................................................................................................. 33
Figure 2.5: The Cultivated Community of Practice Model. ......................................................... 35
Figure 2.6: Features of Student Feedback Literacy. ..................................................................... 36
Figure 3.1: Exploratory Sequential Design. .................................................................................. 41
Figure 3.2: Research Timeline, Phase, Procedure, Method, and Product. .................................... 52
Figure 4.1: Path Diagram of a One-Factor Model. ....................................................................... 66
Figure 4.2: Comparison of Exploratory and Confirmatory Factor Models. ................................. 66
Figure 4.3: Heat Map of the New SAL Categories Created During Expert Review. ................... 73
Figure 4.4: Heat Map of the New SFL Categories Created During Expert Review. .................... 74
Figure 4.5: Algorithm for Handling Missing Data. ...................................................................... 80
Figure 4.6: Flowchart of Participant Screening Process. .............................................................. 83
Figure 4.7: General Procedure for Factor Analysis and PCA. ...................................................... 85
Figure 4.8: Heat map of the Correlation Matrix (𝑅-Matrix). ........................................................ 87
Figure 4.9: Scree Plot of the Preliminary Analysis....................................................................... 91
Figure 4.10: Lavaan Plot of the Hypotheses Structure and Relations Between the Latent
Variables in the Data. .................................................................................................................. 100

xiii

Chapter 1: Introduction
Our daily lives are constantly impacted by the feedback we give or receive in one way or
another. When we wake up in the morning, we look for the clock to tell us the information we need
(i.e., what time it is) to decide if we should get up immediately or not. By receiving the information
from our body movements, smartwatches can remind us of when to get up and when to take a walk
to reach our goal of 10,000 steps per day. In schools, the school principal will provide suggestions
for enhancing performance in teachers’ classes and get feedback from teachers to identify areas
needing improvement. In the classroom, students seek teachers’ comments on their essays to
correct their grammatical errors or know where to add supporting evidence to strengthen their
arguments. Besides, teachers do more than provide feedback. Teachers also invite students to give
voice to their questions such as, “I do not understand why A is equal to B” or “Could you explain
again how do heat exchangers work in the air conditioning systems?” By doing so, teachers can
be flexible in their teaching approaches and promptly respond to students’ needs.
The inconsistent effect of feedback interventions brings the understanding of contemporary
feedback into question. In Evans’ systematic literature review and analysis of 460 articles on
assessment feedback in higher education from 2000 to 2012, Evans (2013) suggested that
understanding “assessment feedback” within higher education contexts is essential. However, this
overarching definition of assessment feedback seems no longer appropriate to current views of
assessment and feedback from the academic literacies approach to learning. Following the
conceptual argument concerning Student Assessment-based Feedback Literacy (SAFL) in Chapter
2, the development and validation of the SAFL instrument are presented in the study.
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STATEMENT OF THE PROBLEM
Lack of understanding of the complexity of the feedback process and how each actor (i.e.,
the teacher, learner, and peers) plays its role in it causes several issues. One of the most reported
problems is student and instructor dissatisfaction toward assessment feedback in higher education.
Students mainly complain about their instructors’ feedback’s quantity (e.g., amount, format,
frequency) and quality (e.g., content, timing, clarity). In her study of 80 faculty staff and 130 3rdyear undergraduates, for instance, MacLellan (2001) described that most students found feedback
not as helpful, despite to most faculty staff’s perception of feedback⎯it is useful in its detail (93%)
and to improve learning (94%). The high dissatisfaction toward feedback might decrease interest
or willingness to utilize the potential learning values embedded in the feedback process (Ferguson,
2011). It is the same for instructors who constantly feel frustrated at students failing to act upon
the feedback they provided. Evans (2013) called this phenomenon the “feedback gap”⎯ the gap
between receiving and acting on feedback⎯ and suggested that student inability might cause such
failure of capitalizing feedback potentials. For example, feedback is often not understood and not
even read by students (Price et al., 2007). Boud and Molloy (2013b) described that instructors’
low expectation of their feedback impacts student performance, making students disenchanted and
become less engaged with the feedback process. For example, the authors found that the instructors
may ask teaching assistants to examine students’ work and provide written feedback, which is
more likely to be more general and less effective because of their lack of understanding of specific
problems students face. Furthermore, they argued that teacher dissatisfaction would also affect the
quality of feedback in the long run. As a result, the potential benefit of feedback is not realized as
it promises⎯to improve student learning.
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Feedback has significant effects on student retention and completion, especially on the
minority students in higher education. Prior studies have reported that student-faculty interactions
and peer involvement in academic activities are statistically significant to minority students’ Grade
Point Average (GPA) and educational satisfaction (Cole, 2007; Pascarella, 1980; Pascarella &
Terenzini, 2005). However, not all students believe the feedback they receive are constructive.
Cole (2008) conducted a longitudinal study of faculty feedback’s impact on 1,422 African
American and Hispanic students. He found that faculty’s “constructive criticism” was imperative
to minority students’ GPA and educational satisfaction because many were less prepared for
college work. Thus, student retention and later completion for minority groups may continue
suffering in higher education without making useful feedback for each student.
In conclusion, teacher and student dissatisfaction toward feedback is a high-stakes problem
in education. For minority students, their retention and completion rates are also significantly
impacted by the feedback interventions. Therefore, there is a need for more studies on feedback to
improve the current understanding of the complexity of the feedback process in higher education.
PURPOSE OF THE STUDY
This study aims to develop and validate the “Student Assessment-based Feedback
Literacy” instrument to measure student assessment and feedback literacies while treating both
literacies as a whole. Student Assessment-based Feedback Literacy (SAFL) is built on both Student
Assessment Literacy (SAL) and Student Feedback Literacy (SFL). It is defined as the students’
capability to understand the context of assessment (e.g., criteria, rubrics, techniques, and
procedures) and its relationship to the premeditated learning outcomes, which drives students to
seek, reflect, and act upon feedback. More details about SAL and SFL will be discussed later in
the literature review.
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Research Questions
The research questions of the study are:
1. What are students’ and instructors’ suggestions on items revision during the process of
SAFL refinement?
2. To what extent does the SAFL instrument exhibit validity?
3. To what extent does the SAFL instrument exhibit reliability?
SIGNIFICANCE OF THE STUDY
A considerable body of literature shows that feedback is critical to student learning (Evans,
2013; Gikandi et al., 2011; Hattie, 1999; Rakoczy et al., 2013). Also, Hattie and Timperley (2007)
suggested that feedback is one of the most powerful influences on students’ learning and
achievement. In higher education, feedback plays a crucial role in facilitating students’
development as self-regulated learners who can monitor, evaluate, and calibrate their own learning
even beyond graduation into professional practice (Ferguson, 2011). Nonetheless, the debates on
the paradoxical difference between feedback’s theoretical potential and its effect in actual practice
remain unsettled.
In addressing the question of the effect of feedback, researchers have pointed out the
research gaps in the literature. First, feedback has its “powerful but variable influence on learning”
(Voerman et al., 2012, p. 1107). That means feedback does not always generate positive effects.
In their meta-analysis of 131 publications of feedback intervention effects on learning, Kluger and
DeNisi (1996) found that one-third of the feedback interventions led to adverse performance
effects.
Second, there is no one-size-fits-all feedback. In other words, the same approach of
feedback (e.g., types, functions, or frequencies of feedback) to differential learners (e.g.,
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differently motivated) will lead to various results. For example, people might think more frequent
feedback given the better. However, when feedback is administered in a controlling manner (e.g.,
greater surveillance and evaluation), the effect of feedback would only get worse. It might lead to
more competition, reducing the quality of student engagement (Nicol & Macfarlane‐Dick, 2006).
Also, Losada and Heaphy (2004) suggested the ratio of positive and negative feedback (3:1) was
a critical differentiator between high-, medium-, and low-performing groups of participants.
Voerman et al. (2012) suggested that considering the distinction between learners’ feedback levels
or between specific and non-specific types of feedback given by their teachers might impact
student learning more based on the ratio of positive and negative feedback Losada and Heaphy
(2004) had proposed.
Third, the present “crisis” of feedback is because of the lack of a sufficiently secure idea
of what feedback really is (Boud & Molloy, 2013c; Terpstra, 2012). Because of the lack of
understanding of what feedback means, students and instructors themselves will not know how to
use feedback effectively. For example, Evans (2013) argued that feedback by itself is not enough
to improve student learning, especially with an increasing and more diverse student body than ever
before. Currently, there is no sufficient study focusing on both implicit and explicit understanding
of how students make sense of feedback and the mechanisms students use to interact with feedback
(Evans, 2013; Lizzio & Wilson, 2008). In addition, some researchers described the problem as that
the study on the effectiveness of feedback is mainly investigated in laboratory-like settings rather
than in more ecological contexts (Deci et al., 1999; Rakoczy et al., 2013).
Therefore, there is a need to better understand how current feedback practices (i.e., teacherstudent feedback, peer feedback, self-evaluation) are generated and understood by a more diverse
student body. Boud and Molloy (2013c) suggested that part of the present feedback crisis is the
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lack of a sufficiently secure idea of what feedback is to use effectively. Thus, this study aims to
focus on the type of feedback called “assessment-based feedback.” Assessment-based feedback
requires both assessment literacy (Medland, 2015; Wiliam, 2015) and feedback literacy (Carless
& Boud, 2018; Sutton, 2012), which are crucial, especially in higher education contexts. However,
the empirical study on assessment and feedback literacy is still in its infancy. Also, Boud (2019)
suggested a need for instruments that can enable the development of feedback literacy to be tracked
over time, even beyond graduation or to facilitate the evaluation of specific tasks that can build
the desired capabilities in feedback processes. Therefore, this study may fill those gaps in research.
At the same time, students will better understand how to increase their assessment-based feedback
literacy for their learning needs.
SUMMARY OF THE STUDY DESIGN
The method used in this study is a mixed-methods exploratory sequential design (Creswell
& Plano Clark, 2017) since it is “especially advantageous when a researcher is building a new
instrument” (Creswell, 2009, p. 212). The initial qualitative data helped me to develop a new
instrument before testing it. The “QUAL → quan” approach makes it easy to implement and
straightforward to describe the findings and make the reports (Creswell, 2009). Before building a
new instrument, a researcher is more informed by the findings from the qualitative stage than only
conducting quantitative data. Using exploratory design is also less expensive before actually
testing a new instrument in the field.
LIMITATIONS AND DELIMITATIONS OF THE STUDY
The primary limitation of the study is external validity (or generalizability). The research
site is a predominantly Hispanic-serving institution (> 80%), so the findings may or may not be
generalized to other ethnic groups. Although the participants included both undergraduate and
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graduate students, the majority were undergraduate students (89.9%). Also, the top three discipline
areas of students’ majors are Science (36.4%), Liberal Arts (21.3%), and Engineering (21.5%). As
a result, students’ experiences of common feedback practices may be different. For instance,
Liberal Arts students may be more likely to have team projects or in-class discussions than Science
students. It could be the same for undergraduate and graduate students because graduate students
have more chances to interact with their instructors in a small class. Therefore, the findings may
or may not be the best fit for future studies with a focus on students at the graduate level.
DEFINITION OF TERMS
In this section, some definitions of key concepts and constructs.
Assessment Literacy
Assessment Literacy (AL) is coined by Stiggins (1991) as “having a basic understanding
of the meaning of high- and low-quality assessment and being able to apply that knowledge to
various measures of student achievement” (p. 535). It comprises “an individual’s understandings
of the fundamental assessment concepts and procedures deemed likely to influence educational
decisions” (Popham, 2011, p. 267). Later, Webb (2002) defined assessment literacy as “the
knowledge of means for assessing what students know and can do, how to interpret the results
from these assessments, and how to apply these results to improve student learning and program
effectiveness” (p. 1).
Feedback Literacy
In a broad sense, Feedback Literacy (FL) is the ability to read, interpret and use feedback
(Sutton, 2012). Sutton (2012) conceptualized feedback literacy as “an integral component of a
broader academic literacy that has three interrelated dimensions: the epistemological, the
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ontological and the practical” (p. 31). FL is defined as “a set of generic practices, skills, and
attributes which… is a series of situated learning practices” (p. 33).
Student Assessment-based Feedback Literacy
Student Assessment-based Feedback Literacy (SAFL) is the students’ capability to
understand the context of assessment (e.g., criteria, rubrics, techniques, and procedures) and its
relationship to the premeditated learning outcomes, which drives students to seek, reflect, and then
act upon feedback.
Student Assessment Literacy
Student assessment literacy (SAL) is defined as “students’ understanding of the rules
surrounding assessment in their course context, their use of assessment tasks to monitor or further
their learning, and their ability to work with the guidelines on standards in their context to produce
[a] work of a predictable standard” (Smith et al., 2013, p. 46). In other words, being assessment
literate requires the development of “an aligned understanding of assessment standards, criteria,
techniques and the relationship of assessment to learning” (Torshizi & Bahraman, 2019, p. 66).
Student Feedback Literacy
Student Feedback Literacy (SFL) is defined as “the understandings, capacities, and
dispositions needed to make sense of information and use it to enhance work or learning strategies”
(Carless & Boud, 2018, p. 1316).
ORGANIZATION OF THE DISSERTATION
Chapter 1 provides an overview of the study. First, it starts with the current issues triggered
by the lack of understanding of the complexity of the feedback process and how each actor (i.e.,
the teacher, learner, and peers) plays its role in it. Second, it provides the reason for developing
and validating the student assessment-based feedback literacy instrument that can measure both
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student assessment and feedback literacies. At the same time, student assessment and feedback
literacies are seen as a whole because of the complex relationship between them. Third, it points
out the possible merits of the study. For example, understanding assessment feedback is crucial in
higher education because of its impacts on student retention and completion, especially for
minority students. In addition, students may have a better strategy or approach to increase their
assessment-based feedback literacy for their learning needs. Fourth, a summary of the exploratory
sequential mixed-methods (also called the exploratory design) is discussed. Finally, it provides the
limitation of the study and the definitions of key terms.
Chapter 2 presents the systematic literature review regarding the current view of
assessment-based feedback in higher education. The systematic literature review followed the
process developed by the Evidence for Policy and Practice Initiative Centre (EPPI-Centre) in the
United Kingdom (Bennett et al., 2007). After the systematic literature review, some prior research
on assessment, student assessment literacy, feedback, and student feedback literacy were discussed
and followed by conceptual and theoretical frameworks. Ultimately, two trends were identified
across this body of literature: (1) no universal definition of assessment feedback and (2) the lack
of explicit understanding of how assessment and feedback literacies interacted.
Chapter 3 describes the research design and procedures of data collection and analysis. The
exploratory sequential mixed-methods approach was preferable because it can “provide an
excellent means by which researchers can generate and subsequently empirically test insights
provided by participants” (Johnson, 2015, p. 342). Also, Creswell (2009) described that it is helpful
to use this approach when a researcher is developing a new instrument. In addition, a researcher is
more informed by the findings from the qualitative stage before building a new instrument. After
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introducing the exploratory sequential mixed-methods approach, the study’s procedures, data
collection, and data analysis were discussed.
Chapter 4 presents the qualitative and quantitative findings of the study. It comprises the
data collected from the three phases of the study described in Chapter 3: qualitative phase,
developmental phase, and quantitative phase. For qualitative data, thematic analysis and category
coding were used to identify six themes: (1) Academic jargon, (2) Double-loaded description, (3)
Complicated wording or phrase, (4) Repeated wording or phrase, (5) Unclear wording or phrase,
and (6) Lengthy description. Exploratory and confirmatory factor analyses were used to analyze
the quantitative data. The Exploratory Factor Analysis (EFA) helped to access five extracted
factors. Then the fit indices in the Confirmatory Factor Analysis (CFA) confirmed how well the
structure from EFA fitted the data. The software used for factor analysis was IBM SPSS Statistics
software (Version 26) and RStudio (Version1.4.1717).
Chapter 5 provides conclusions based on research findings from data collected from the
three phases of the study and discussion. It includes the purpose of the study, research questions,
a summary of the literature review, a summary of the methodology, and the findings. Also, what
the data reveals to address the research questions of the study. Finally, recommendations for
practice and suggestions for further research were provided.
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Chapter 2: Literature Review
Understanding “assessment feedback” within higher education context is crucial because
it may hold the key to improving student access, retention, completion, and satisfaction (Evans,
2013). In her systematic literature review and analysis of 460 articles on feedback in higher
education from 2000 to 2012, Evans (2013) referred to assessment feedback as all feedback
exchanges generated within assignment design. However, using such an overarching definition of
feedback may undermine the need to understand assessment concepts and procedures (called
assessment literacy) before and during a feedback loop. At the same time, a student’s ability to
read, interpret, and use feedback (called feedback literacy) is rarely emphasized when using the
term “assessment feedback.” Therefore, a new term called “student assessment-based feedback
literacy” was conceptualized to fill this gap in the literature. Student Assessment-based Feedback
Literacy (SAFL) is defined as the students’ capability to understand the context of assessment
(e.g., criteria, rubrics, techniques, and procedures) and its relationship to the premeditated learning
outcomes, which drives students to seek, reflect, and then act upon feedback.
Chapter 2 provides an overview of the literature on student assessment and feedback
literacies. It consists of the following five sections: Prior Research, Literature Review, Conceptual
Framework, Theoretical Framework, and Conclusion. The Prior Research section presents the
history and development of assessment and feedback from the cognitivist view to the social
constructivist perspective. The Literature Review explores existing studies about the relationships
between assessment feedback, assessment literacy, and feedback literacy. The Conceptual
Framework provides a socio-constructivist view of feedback within the formative assessment
framework focusing on the learner. The theoretical background and framework-liked features of
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feedback and assessment literacies were discussed in the Theoretical Framework section. Finally,
the conclusion proposes a conceptual argument concerning SAFL.
PRIOR RESEARCH
It is essential to understand the history and development of what assessment and feedback
mean. The views of assessment and feedback have changed due to the paradigm shift from
cognitivism to constructivism in learning science. A closer look at assessment and feedback is
provided here, followed by the emergence of assessment and feedback literacies.
Assessment
The noun “assessment” means any evaluation, judgment, or appraisal of students’ work
(Sadler, 1989). There are two standard categorizations of an assessment: summative and formative.
Taras (2005) described that the process of assessment—the mechanics or steps required to
effectuate a judgment,

leads to summative assessment (p. 467). For an assessment to be

formative, it requires feedback to show the existence of students’ knowledge gap and how to close
it. While learning research is shifting from teacher- to student-centered, the “assessor”—who
evaluates students’ work—in the assessment process also changes from teacher to student. In
today’s higher education, not only do students have more say about what their learning needs are,
but they act as evaluators to influence how their work is assessed (Price et al., 2012).
Assessment as a Product
Traditionally, a teacher uses an assessment to evaluate what a student has learned at the
end of a given time. This type of assessment is like an end-product and so-called summative
assessment (or assessment of learning). This narrower view of assessment is more commonly used
than the other broader meaning—formative assessment, learning-oriented assessment, or
assessment for learning (Black et al., 2003). However, one should avoid the “harmful dichotomy”
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between summative and formative assessment when pursuing assessment for learning (Lau, 2016).
Summative assessment is as vital as a formative one. Also, Barnett (2007) argued that [summative]
assessment is a form of classification. It is a “discipline” that helps student subjectivities be
controlled and molded if the assessment is necessary for higher education.
Assessment as a Process
Formative assessment (FA or assessment for learning) is any activity that generates
information used by teachers and students to focus on latter actions to enhance learning (Bell &
Cowie, 2001; Black et al., 2003; Falk, 2012). The adjective “formative” usually involves forming
or molding something to obtain the desired outcome (Sadler, 1989). That is why FA is considered
a recursive process.
Wiliam and Thompson (2008) developed the five key strategies of the FA
framework (See Table 2.1). Besides the five key strategies in the FA framework, Wiliam and
Thompson (2008) drew on the three critical processes in learning and teaching (Ramaprasad,
1983): where the learning is right now, where the learning is going, and how to get there. Table
2.1 shows that feedback plays an essential role in the last process (i.e., How to get there?). A
teacher will provide feedback that moves learners forward based on the evidence of student
learning elicited from previous processes. Moving learners forward means that the feedback must
“alter the [knowledge] gap” between the actual level and the reference level of a system parameter.
Table 2.1: Framework Relating Five Key Strategies of Formative Assessment to Instructional
Processes
Where the learning is

Where the learning is

right now

going

How to get there
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Engineering effective

Clarifying, sharing, and

Providing feedback that

classroom discussions,

understanding learning

moves learners forward

questions, and tasks that

intentions and the criteria

elicit evidence of learning

for success

Activating students as

Understanding and

Activating students as

instructional resources for

sharing learning

instructional resources for

one another

intentions and criteria for

one another

Teacher

Peer
success

Learner

Activating students as the

Understanding learning

Activating students as the

owners of their own

intentions and criteria for

owners of their own

learning

success

learning

Note: Adapted from The Future of Assessment: Shaping Teaching and Learning (p. 63), by D.
Wiliam and M. Thompson (C. A. Dwyer, Ed.), 2008, Lawrence Erlbaum Associates. Copyright
2008 by the Lawrence Erlbaum Associates.
Assessment Literacy (AL)
FA has shown positive effects on instructors’ teaching and students’ learning (Bell &
Cowie, 2001; Black & Wiliam, 1998; Kloser et al., 2017; Ruiz-Primo & Furtak, 2007). However,
instructors may not be prepared to establish the appropriate culture for student self-evaluation
(Antoniou & James, 2014). It means that knowing how to help students perform appropriate selfevaluation is a challenge. Among those FA key strategies, one can see that “providing feedback
that moves learners forward” contains several interactions between the learner, teacher, and peers
(See Table 2.1). From a socio-constructivist view of feedback, those interactions between the
learner and peers may have more weight on the learner’s performance outcome. For example,
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students’ interpretations of given feedback may differ due to various types of learners in a
classroom. To put it another way, some students may not act upon given feedback as the teacher
expected because of no shared understanding of it (Nicol & Macfarlane‐Dick, 2006). Moreover,
how peers activate learners as instructional resources for one another during feedback is unclear
when the third key strategy only allows the teacher to be the source of feedback.
Some researchers suggested that “assessment literacy” is needed for the aligned
understandings between the learner and “assessors” (i.e., the teacher, peers, or the learner himself).
That is because “assessment literacy is based on shared [emphasis in original] understandings of
the nature and role of assessment and feedback (O’Donovan et al., 2021, p. 319). Assessment
literacy (AL) is coined by Stiggins (1991) as “having a basic understanding of the meaning of
high- and low-quality assessment and being able to apply that knowledge to various measures of
student achievement” (p. 535). It consists of “an individual’s understandings of the fundamental
assessment concepts and procedures deemed likely to influence educational decisions” (Popham,
2011, p. 267). Later, Webb (2002) defined AL as “the knowledge of means for assessing what
students know and can do, how to interpret the results from these assessments, and how to apply
these results to improve student learning and program effectiveness” (p. 1).
Student Assessment Literacy (SAL)
Built on the work of AL, Smith et al. (2013) defined student assessment literacy (SAL) as
“students’ understanding of the rules surrounding assessment in their course context, their use of
assessment tasks to monitor or further their learning, and their ability to work with the guidelines
on standards in their context to produce work of a predictable standard” (p. 46). In other words,
becoming assessment literate requires the development of “an aligned understanding of assessment
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standards, criteria, techniques and the relationship of assessment to learning” (Torshizi &
Bahraman, 2019, p. 66).
Feedback
The term “feedback” was initially used in electronics around 1915−1920 as a “closed-loop”
process of returning part of the output of a circuit, device, or machine, which improved the
system’s performance via self-corrective action. Figure 2.1 represents a simple form of a feedback
closed-loop in electronics. If we use the thermostat heater as an example representing this closedloop control system, then “A” is the thermostat heater to be controlled, and “B” is the sensor to
measure the room temperature. Suppose the desired temperature is 72°F and sensor B tells us the
temperature right now is 65°F. In that case, the feedback closed-loop will provide the information
(i.e., the gap or difference between reference and actual temperature = 7°F) to generate a new
setpoint (where the “+” sign is) for the thermostat heater A. This ongoing process will continue
until the desired temperature is reached.

Figure 2.1: A Simple Form of Feedback Closed-loop.
Note: “A” represents a controller, “B” represents a measurement (sensor), and the “+” sign
represents a setpoint in electronics. For feedback in a classroom, “A” refers to the learner
(student), and “B” represents the teacher. Adapted from Circuit Analysis and Feedback Amplifier
Theory (p. 16-3), by E.-K. Chen, 2005, Taylor & Francis. Copyright 2005 by the Taylor &
Francis.
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Feedback as a Product
Based on such a simple form of closed-loop feedback, feedback is like a fixed product and
has no adaptive evolution in the process. From the cognitivist perspective of feedback, feedback
is the “information about the gap between the actual level and the reference level of a system
parameter which is used to alter the gap in some way” (Ramaprasad, 1983, p. 4). The cognitivist
view of feedback is also called the information transmission view of feedback from the teachercentered approach to learning. In other words, teachers are treated as the experts who give critical
information [feedback] that can fill students’ knowledge gaps. In the study, the cognitivist
perspective of feedback and the transmission view of feedback are interchangeable.
Later, Hattie and Timperley (2007) expanded the choice of crucial information provider to
include any possible “agent” like a teacher, peer, book, parent, self, and one’s experience. More
recently, Boud and Molloy (2013d) expanded the idea of transmission feedback and called it
Feedback Mark 1—“information about current work is provided to learners to influence the quality
of subsequent work” (pp. 701–702). That is, the completion of the feedback loop is required to
ensure that the transmitted information is not only received but also acted on feedback.
Feedback as a Process
However, the information transmission view of feedback is no longer appropriate from the
constructivist view of feedback. Constructivism is based on the idea that knowledge is actively coconstructed by learners and others like their teachers and peers. In contrast to the traditional
transmission model—a body of knowledge is transferred from teachers to students—social
constructivists believe that “knowledge creation is a shared rather than an individual experience”
(Prawat & Floden, 1994, p. 37). For example, an elementary school teacher presents a class
problem to learn the commutative property (e.g., 3 × 2 = 2 × 3) in four math operations of math.
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Instead of starting the problem by telling students that the commutative property holds for addition
and multiplication only, the teacher allows students to apply the sample “technique” (i.e., changing
the order of the operands) in subtraction and division. After reflecting on their findings through
feedback (e.g., peer feedback), students can construct their own “interchangeable pattern” in
addition and multiplication. Thus, feedback is like a fluid process, and there may be some adaptive
evolution in the process (See Figure 2.2). This feedback process is also called a social
constructivist view of feedback from the student-centered approach to learning. Additionally,
Boud and Molloy (2013d) called this type of feedback Feedback Mark 2, which is “dependent on
a learning environment that fosters continual [continuous] improvement and creates opportunities
for knowledge seeking and application by students” (p. 708).

Figure 2.2: A Socio-Constructivist View of Feedback Closed-loop.
Note: In this feedback closed-loop, S presents the learner (student), P represents peers, and T
refers to the teacher. Adapted from Circuit Analysis and Feedback Amplifier Theory (p. 16-3), by
E.-K. Chen, 2005, Taylor & Francis. Copyright 2005 by the Taylor & Francis.
Feedback Literacy (FL)
The paradigm shift from cognitivism to constructivism makes learning research change
from teacher-centered to student-centered in feedback research. Early research studies mainly
focus on the content of feedback (i.e., what information teachers provide), the amount of feedback
(i.e., how much feedback is given by teachers), or the timing of the feedback (i.e., whether the
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feedback is given before or after assessments). The student-centered feedback research emphasizes
learners’ capability and even disposition when seeking or providing feedback. Dawson et al.
(2019) described the act of seeking and providing feedback involves “the very humanistic
interaction that is communication, this requires interpersonal skills that are nuanced and somewhat
difficult to teach or be taught explicitly” (p. 302). Therefore, there is a need for a new aspect of
feedback called “feedback literacy.”
Generally speaking, feedback literacy is the ability to read, interpret, and use feedback.
Sutton (2012) conceptualized feedback literacy as “an integral component of a broader academic
literacy that has three interrelated dimensions: the epistemological, the ontological and the
practical” (p. 31) and defined it as “a set of generic practices, skills, and attributes which… is a
series of situated learning practices” (p. 33).
Student Feedback Literacy (SFL)
Built on Sutton’s (2012) work, Boud and Molloy (2013a) proposed Feedback Mark 2 as a
way to take account of the learner as an agent in the feedback process, who is capable of selfevaluation that takes on (or ignore) aspects of the externally provided information. In other words,
feedback is a strategy to improve learners’ immediate subsequent task performance and their future
work through the development of evaluative capability and judgment in the feedback process.
Boud and colleagues later conceptualized student feedback literacy (SFL). They defined it as “the
understandings, capacities, and dispositions needed to make sense of information and use it to
enhance work or learning strategies” (Carless & Boud, 2018, p. 1316).
Summary of Prior Research
Cognitivism emphasizes how information is received, processed, and retrieved in a
learner’s mind (Ertmer & Newby, 1993). As a result, the focus is to practice with corrective
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feedback to gain or retain the information received by the learner. In contrast, constructivism posits
that learning is an active creation of mental structures, rather than passive recipients of knowledge
from the experts (Nathan & Sawyer, 2006). In particular, the social constructivist view of learning
is that knowledge is co-constructed and mediated by social interactions among individuals
(Vygotsky, 1978). The generative theory coined by M. C. Wittrock in 1974 had provided the
groundwork for the paradigm shift from cognitive theory to constructivism (Tobias, 2010). It is
like a nervous system that relays messages back and forth from the learner to different agents (i.e.,
the teacher, peers) within the same learning community. Because of this paradigm shift,
researchers’ perceptions of assessment and feedback have evolved (See Table 2.2). It also brings
Evans’ (2013) overarching definition of “assessment feedback” into question. Is there a different
way of looking at it so the relationships between assessment and feedback are adequately
represented? Can “assessment feedback” represent assessment and feedback literacies as well? In
the following sections, a conceptual argument concerning assessment feedback was discussed
extensively.
Table 2.2: Contemporary Approaches to Assessment and Feedback
Term
As a product

As a process

Assessment

Feedback

From… to…
Teacher → Student

Summative

Cognitivist view of

assessment

feedback

Formative

Social constructivist view

Teacher 

assessment

of feedback

Student
Peer  Student
Teacher  Peer
Student → Student
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Note: →: one-way and : two-way communications.
LITERATURE REVIEW
Before developing a conceptual argument concerning SAFL, it is necessary to situate it
within a broader concept—assessment-based feedback from the academic literacies approach to
learning. The academic literacies approach to learning takes on the views of literacy as both an
acquisition of new technical skills and an adaption of new academic cultures. This view emerged
from the “New Literacy Studies” literacy perspective (Gee, 1990; Street, 1995). That is, literacy is
a set of social practices beyond the “ability to read and write.” This section investigated the
connections between assessment feedback, assessment literacy, and feedback literacy.
Questions Guiding the Literature Review
Although most researchers adapted Evans’ (2013) definition of assessment feedback, few
talked about its complex nature, such as the relationships between assessment and feedback. In the
past, the term assessment referred to any evaluation, judgment, or appraisal of students’ work, and
feedback was the information to close one’s knowledge gaps (Ramaprasad, 1983; Sadler, 1989).
However, the paradigm shift of learning from cognitivism to constructivism has made the
boundary of assessment and feedback obscure, especially when the academic literacies approach
to learning enters the picture. For example, O’Donovan et al. (2021) argued that successful
students who use feedback effectively should be assessment literate. That is because their
“assessment literacy” can be used to have productive feedback dialogues with others and make
them effective learners. Therefore, built on this argument, the questions guiding this systematic
literature review are:
•

What is the current view of assessment-based feedback in higher education?
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•

What is the relationship between the current view of assessment-based feedback and
assessment literacy?

•

What is the relationship between the current view of assessment-based feedback and
feedback literacy?

Protocols of the Review Process
A systematic review process of research evidence in critical areas of education was used
in this study. The Evidence for Policy and Practice Initiative Centre (EPPI-Centre) in the United
Kingdom developed the review process used in this study. There were seven steps in the review
process (Bennett et al., 2007):
1. Identify the review topic area.
2. Define the review research question.
3. Develop the rules of inclusion and exclusion criteria for the studies in the review (e.g., age
of students, research outcomes...).
4. Conduct structured searches of electronic databases and other relevant studies.
5. Use codes or keywords to distinguish studies based on key characteristics targeted.
6. Create a systematic map of targeted studies and divide articles into groups.
7. Undertake an in-depth review by evaluating the quality of the data in the studies.
Refining a quality literature review is an iterative and evolving process of “the demarcation
of what is and what is not [Emphasis in original] within the scope of the projected research goals”
(Stuessy, 2007, p. 42). Therefore, the detailed search strategies (e.g., search database, article
selection…) were shown in the following sessions.
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Search Database
This systematic review was conducted through Academic Search Complete (EBSCO).
EBSCO is a comprehensive bibliographic index for multidisciplinary literature. The database
chosen via EBSCO was Academic Search Complete, one of the most comprehensive scholarly,
multidisciplinary full-text databases, with more than 8,500 full-text periodicals, including more
than 7,300 peer-reviewed journals. Using Academic Search Complete helped to ensure the
database’s volume, validity, and liability with books, newspapers, and magazines. Also, scholarly
and peer-reviewed journals, research reports, curriculum and teaching guides, theses, dissertations,
and conference proceedings.
The search terms were determined through an iterative process with initial four search
terms: assessment-based feedback literacy (No results were found), assessment feedback literacy
(No results were found), assessment-based feedback (one article; but it was used as assessment
feedback in marriage education), and assessment feedback (241 articles). The search settings
included fields (e.g., text, author, title…) and the most relevant articles first listed in the search
result. Because of no articles found in the initial search, three search terms were added: assessment
feedback AND literacy (six articles), assessment feedback AND assessment literacy (three
articles), and assessment feedback AND feedback literacy (one article).
Article Selection
The article selection was a coarse-to-fine process. Due to no articles related to assessmentbased feedback literacy found, the adjusted search term: assessment feedback was used to yield a
total of 241 articles as a “coarse” article selection. Later, the additional two search terms related
to literacy, assessment literacy, or feedback literacy were added to the search as a “fine” article
selection. The relationship among those search terms was presented in the format of a Venn
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diagram (See Figure 2.3). The same article from the search for assessment feedback AND feedback
literacy was found in search of assessment feedback AND assessment literacy. Similarly, the three
articles from the search of assessment feedback AND assessment literacy were included in search
of assessment feedback AND literacy.

Figure 2.3: Venn Diagram of the Search Result.
Note: There were 241 articles were found in search of “assessment feedback,” 80 articles were
found in search of “assessment feedback AND higher education,” six articles were found in search
of “assessment feedback AND higher education AND literacy,” three articles were found in search
of “assessment feedback AND higher education AND literacy AND assessment literacy,” and two
articles were found in search of “assessment feedback AND higher education AND literacy AND
assessment literacy AND feedback literacy.”
Fine Selection
Three out of six articles stood out (Marked with * in Table 2.3) because of their direct
connections with assessment literacy or feedback literacy. Only one out of six (17%) articles was
from the United States. Half of the articles were qualitative studies. One article was related to a
survey called Feedback for Learning by Monash University, Deakin University, and Melbourne
University in Australia (Henderson et al., 2016).
Table 2.3: The Six Articles in the Fine Selection
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Search Term

Related

Type

Country

Reference (A–Z)

Survey(s)
assessment

Mixed

feedback,

method

UK

*Hill, J., & West, H. (2019)

UK

*Middleton, T., Shafi, A.

assessment
literacy, feedback
literacy
assessment

Qualitative

feedback,

ahmed, Millican, R., &

assessment literacy

Templeton, S. (2020)

assessment

Qualitative

UK

*O’Donovan, B. M., Outer,

feedback,

B. den, Price, M., & Lloyd,

assessment

A. (2021)

literacy, feedback
literacy
assessment

Feedback for

feedback, literacy

Learning

Theoretical

UK

Price, M., Handley, K.,
Millar, J., & O’Donovan, B.

Survey
assessment

Theoretical

feedback, literacy

USA

Thompson, E. L., Vamos,
C. A., Windsor-Hardy, A.,
Griner, S. B., & Daley, E.
M. (2011)
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Search Term

Related

Type

Country

Reference (A–Z)

Survey(s)
assessment

Qualitative

feedback, literacy

UK

Wingate, U., Andon, N., &
Cogo, A. (1991)

Coarse Selection
The search yielded 241 articles, which included 228 academic journals, five magazines,
five book reviews, and one trade publication between 1977 and 2021. Since one of the goals for
this review was to find out if there was any newer term related to assessment feedback with the
assessment and feedback literacy perspectives in higher education, some extra steps to fine-tune
this search result were added to a richer analysis.
The coarse selection result became 80 articles (2001–2021) after adding the term higher
education. Second, since assessment literacy was first coined by Stiggins (2012) and
conceptualized more fully by Price et al. (2018) and (student) feedback literacy was created by
Carless and Boud (2019), an extra filter (or called a limiter in the EBSCO) was added: “Published
Date: 2018–2021” (26 articles). Finally, after choosing the four other limiters: “academic
journals,” “full text,” “Scholarly (Peer Reviewed) Journals,” and “Language: English,” the search
result became 20 articles (See Table 2.4). Among those 20 articles, only 17 articles were listed in
Table 2.4 because both studies by Hill and West (2018) and Thompson et al. (2021) were discussed
in the previous fine selection, and one article was a duplicated study by Wolstencroft and Main
(2018).
Most of the articles were from Australia (47%) or the UK (29%). The majority of the
studies were quantitative (41%) or qualitative (47%) studies. Seventy-one percent of the articles
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were related to the Feedback for Learning Survey or the National Student Survey by the Office for
Students in the UK (Henderson et al., 2016).
Table 2.4: The 20 Articles in the Coarse Selection
Search Term

Related Survey(s)

assessment

Type

Country

Reference (A–Z)

Qualitative

Norway

Adalberon, E. (2018)

National Student

Quantitativ

Australia

Aoun, C., Vatanasakdakul,

Survey

e

literacy,
feedback

feedback

feedback

S., & Ang, K. (2020)

Quantitativ

Germany

e

Bohndick, C., Menne, C.
M., Kohlmeyer, S., & Buhl,
H. M. (2018)

assessment,

National Student

Quantitativ

feedback

Survey (as

e

UK

Burgess, A., Senior, C., &
Moores, E. (2019)

dataset)
assessment

Feedback for

Qualitative

Australia

feedback,

Learning Survey

Mahoney, P., Phillips, M.,

assessment

(as dataset)

Ryan, T., Boud, D., &

literacy
assessment

Dawson, P., Henderson, M.,

Molloy, E. (2020)
Qualitative

literacy,
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Australia

Grainger, P. (2019)

Search Term

Related Survey(s)

Type

Country

Reference (A–Z)

feedback

assessment

National Student

feedback,

Survey

Qualitative

UK

Gravett, K., & Winstone, N.
E. (2019)

assessment
literacy

feedback

Feedback for

literacy

Learning Survey

Qualitative

Australia

Henderson, M., Ryan, T., &
Phillips, M. (2018)

(as dataset)

assessment

National Student

Qualitative

Taiwan

Huang, S.-C. (2018)

feedback

Survey

assessment,

Quantitativ

Australia

Kumar, V., & Stracke, E.

feedback

e

&

(2018)

Malaysia
assessment

National Student

Quantitativ

feedback

Survey &

e

Australia

Ryan, T., & Henderson, M.
(2019)

Feedback for
Learning Survey
(as dataset)
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Search Term

Related Survey(s)

Type

feedback

National Student

Quantitativ

literacy,

Survey &

e

assessment

Feedback for

Country
Australia

Reference (A–Z)
Ryan, T., Henderson, M., &
Phillips, M. (2018)

Learning Survey
(as dataset)

assessment

Feedback for

feedback,

Learning Survey

Qualitative

UK

Shafi, A. ahmed, Hatley, J.,
Middleton, T., Millican, R.,

assessment

& Templeton, S. (2018)

literacy
assessment,

Feedback for

feedback

Learning Survey

Theoretical

Australia

Tai, J., Ajjawi, R., Boud,
D., Dawson, P., &
Panadero, E. (2020)

assessment

Theoretical

feedback
assessment,

National Student

Qualitative

feedback

Survey

feedback

National Student

Quantitativ

Survey &

e

New

Wald, N., & Harland, T.

Zealand

(2021)

UK

Wolstencroft, P., & de
Main, L. (2018)

Feedback for
Learning Survey
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UK

Wu, Q., & Jessop, T. (2018)

Note: After excluding duplicates and repeated items in the fine selection, 17 articles remained in
this table.
Interpretation of the Review Results
There were two trends identified in this systematic literature review: (1) no universal
definition of assessment feedback and (2) the lack of explicit understanding of how assessment
and feedback literacies interact.
No Universal Definition of Assessment Feedback
There were 9 out of 20 articles that adopted Evans’ (2013) assessment feedback. However,
many researchers agreed that different definitions and conceptualizations of feedback had made a
universal definition of assessment feedback extremely challenging (Adalberon, 2021; Aoun et al.,
2018; Ryan & Henderson, 2018). It is difficult to find a definition to “cover all the contexts where
feedback occurs” (Adalberon, 2021, p. 603).
In recent studies, Feedback Mark 2 by Boud and Molloy (2013d) has gathered momentum
when the need for knowledge gaps to be identified and addressed in a feedback process is
frequently highlighted (Kumar & Stracke, 2018). Furthermore, Henderson, Ryan, and Phillips
(2019) suggested that a broad definition of feedback should be adopted and understood as “an
interaction between practices, context, and individuals” (p. 1237). Also, they indicated that
feedback literacy is needed from the individual capacity (i.e., student and staff attitudes or
capabilities) standpoint of feedback.
Lack of Explicit Understanding of How Assessment and Feedback Literacies Interact
Although AL (eight times) and FL (four times) were mentioned in this literature, no clear
explanation of how assessment and feedback literacies interact was found. Hill and West (2019)
developed the dialogic feed-forward assessment cycle. They listed assessment and feedback
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literacies as crucial principles during the "open boundaries feed-forward" cycle that enables
assessment-related behavior change. In the other articles, assessment and feedback literacies were
intertwined together as one embedded in another. For example, Middleton et al. (2020) and
O’Donovan et al. (2021) emphasized the significance of assessment literacy in the feedback
process. Middleton et al. (2020) described that the idea of assessment literacy was developed and
called SFL by Carless and Boud (2018). Additionally, the existence of SFL was to call for attention
to students’ ability to interpret assessment and feedback in teaching and course design. For
O’Donovan et al. (2021), AL is like a prerequisite condition for a student to use feedback
successfully because “assessment literacy can help students to enter into productive feedback
dialogues with their tutors and therefore makes them more effective learners” (p. 326).
In summary, the conceptualization of SAFL is needed to address the two gaps identified in
the literature review. SAFL is built on the foundations of assessment and feedback literacies. In
the following sections, the conceptual and theoretical were discussed thoroughly to conceptualize
SAFL.
CONCEPTUAL FRAMEWORK
A conceptual framework places a study within multiple contexts to explain why the study
is critical both in theory and practice. More importantly, the conceptual framework helps me
cultivate research questions and align the analytic methods with core constructs embedded within
the research questions (Ravitch & Carl, 2016). The conceptual map of this chapter was built on
the contemporary approaches to assessment and feedback shown in Table 2.2. This map represents
a socio-constructivist view of feedback within the FA framework focusing on the learner (See
Figure 2.4). Since a given assessment triggered the feedback process, students need to be
assessment literate to understand what criteria make their work satisfactory. During the feedback
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process, both self-assessment and peer-assessment are generated through self-evaluation and peer
feedback between the learner and his/her peers. Also, the communications between the learner,
teacher, and peers go both ways until a “shared” understanding of assessment and feedback is
reached.
For students to succeed in this type of assessment feedback process (so-called “assessmentbased feedback” later in this chapter), there should be no doubt that they ought to be both
assessment and feedback literate. That is because “effective participation in assessment and
feedback practice requires students (and staff) to be assessment literate” (O’Donovan et al., 2021,
p. 319). Only AL is not enough because students are the key players to determine if feedback is
effective. They are the “indispensable conditions” for learning improvement because students are
the ones to internalize the received information, evaluate their own work, and engage proper action
plans to purposefully fill the gap between what is understood and what is aimed to be learned
(Sadler, 1989). All these actions require feedback literacy⎯“the understandings, capacities, and
dispositions needed to make sense of information and use it to enhance work or learning strategies”
(Carless & Boud, 2018, p. 1316). The theoretical framework follows the conceptual framework.
The theoretical framework presents a better overview of what specific theories support the study
by building on the conceptual framework.
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Figure 2.4: The Conceptual Map.
THEORETICAL FRAMEWORK
A theoretical framework is the presentation of specific theories as to the structure of a study
(Merriam & Tisdell, 2016). “A conceptual framework grounds the study in the relevant knowledge
bases that lay the foundation for the importance of the problem statement and research questions.
Whereas a theoretical framework is used when investigating a specific theory” (Rocco &
Plakhotnik, 2009, p. 126). Since student assessment-based feedback literacy (SAFL) is
conceptualized from the views of student assessment and feedback literacies, the theoretical
framework of SAFL is also built on the theoretical background and framework-liked features of
feedback and assessment literacies.
The Theoretical Background of Assessment Literacy (AL)
The theoretical background that supports assessment literacy is the “cultivated” community
of practice model developed by Margaret Price and colleagues. Price et al. (2012) suggested that
this futuristic model could be seen as the cumulation of the other three prior models:
•

The traditional model: It is a combination of passive student engagement and
informal activities or inputs. Students become familiar with the assessment
standards through trial and error when having informal interactions with the staff.
In the traditional model, students may not understand the nature and standards of
assessment.

•

The explicit model: It is a combination of passive student engagement and formal
activities or inputs. Although the staff explicitly articulated the assessment
standards, some standards are still open to different interpretations by students.
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•

The social constructivist model: It is a combination of active student engagement
and formal activities or inputs. Price et al. (2012) argued that the social
constructivist model ignores the staff’s authoritative role when interacting with
students. In addition, students seemed to lack a proactive demeanor during the “join
participation in evaluative activity” (Sadler, 1987). In other words, the initiatives
of learning are all taken by the staff.

The cultivated community of practice model is a combination of active student engagement
and informal activities or inputs. In addition, it is built on the concept of community of practice
(CoP) coined by Lave and Wenger (1991). CoP means creating a learning environment in which
participants engage in the process of collective learning and follow a shared set of human
endeavors (Wenger, 2011).
The cultivated CoP model contains two parallel cycles: one for students and the other for
the staff (See Figure 2.5). Price et al. (2012) argued that the distinction between the social
constructivist model and the cultivated CoP approach is having those two cycles interacting and
informing each other. Therefore, a shared discourse helps build an evolving common
understanding of assessment with the dynamic community of practice.
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Figure 2.5: The Cultivated Community of Practice Model.
Note: Reprinted from “A Social Constructivist Assessment Process Model: How the Research
Literature Shows Us This Could Be Best Practice,” by C. Rust, B. O’Donovan, M. Price, 2005,
Assessment & Evaluation in Higher Education, 30(3), p. 237
(https://doi.org/10.1080/02602930500063819). Copyright 2005 by the Taylor & Francis.
A Set of Interrelated Features of Student Feedback Literacy (SFL) as a Framework
Carless and Boud (2018) proposed a set of interrelated features that serve as a framework
underpinning SFL (p. 1319; see Figure 2.6). Each feature has its own criteria for feedback literate
students:
•

Appreciating feedback: (1) understand and appreciate the role of feedback in improving
work and the active learner role in these processes; (2) recognize that feedback information
comes in different forms and from different sources; (3) use technology to access, store,
and revisit feedback.

•

Making judgments: (1) develop capacities to make sound academic judgments about their
own work and the work of others; (2) participate productively in peer feedback processes;
(3) refine self-evaluative capacities over time in order to make more robust judgments.

•

Managing affect: (1) maintain emotional equilibrium and avoid defensiveness when
receiving critical feedback; (2) are proactive in eliciting suggestions from peers or teachers
and continuing dialogue with them as needed; (3) develop habits of striving for continuous
improvement on the basis of internal and external feedback.

•

Taking action: (1) are aware of the imperative to take action in response to feedback
information; (2) draw inferences from a range of feedback experiences for the purpose of
continuous improvement; (3) develop a repertoire of strategies for acting on feedback.
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Figure 2.6: Features of Student Feedback Literacy.
CONCLUSION
Since student assessment and feedback literacies are both in their infancy, it is
understandable that the current view of assessment-based feedback in higher education is mainly
referred to Evans’ (2013) definition of assessment feedback. However, the learner’s perceptions
of feedback may vary now after the paradigm shift from cognitivism to constructivism. It is the
same for teachers and peers. It makes it more difficult to find a universal definition of assessment
feedback that can “cover all the contexts where feedback occurs” (Adalberon, 2021, p. 603). That
is why a conceptual argument concerning SAFL from the academic literacies approach to learning
is presented in this chapter.
The literature review shows how complex the relationship between assessment and
feedback literacies is, whether it is from an assessment or feedback for learning standpoint. For
example, Kumar and Stracke (2018) suggested three different ways to describe feedback: feed-up
as an indication of where the learning is going, feedback as the progress on achievement, and feedforward as the specific information given to achieving learning goals. Their view of feedback is
the information used to “close the gap” within the formative assessment framework (See Table
2.1)—"Where the learning is going,” “Where the learning is right now,” and “How to get there.”
Also, both importance of assessment and feedback literacies are frequently cited in the
review. Middleton et al. (2020) described that assessment literacy was developed and called
student feedback literacy by Carless and Boud (2018). Additionally, student feedback literacy was
36

to call for attention to students’ ability to interpret assessment and feedback in teaching and course
design. For O’Donovan et al. (2021), assessment literacy is like a prerequisite condition for a
student to use feedback successfully because “assessment literacy can help students to enter into
productive feedback dialogues with their tutors and therefore makes them more effective learners”
(p. 326).
In summary, more and more researchers have identified the significance of assessment and
feedback literacies. However, few reveal its complex nature, as shown in the conceptual map (See
Figure 2.4). There are two levels of feedback loops going on in the assessment-based feedback.
The first level of feedback is described in the FA framework (See Table 2.1), moving learners
forward. Adalberon (2021) described this level of feedback that acts as a practice part of the
assessment design. The second level of feedback is embedded within the first level when self-and
peer-assessment are developed. Some essential AL skills will be developed during the supportive
feedback discussions (Gravett & Winstone, 2019). Therefore, being assessment literate is the
prerequisite of moving to the first level of feedback. At the same time, having feedback literacy is
crucial to developing a shared understanding of assessment and feedback. It is also vital to the
development of self-and peer-assessment within the second level of feedback loops. Therefore, the
conceptualization of SAFL is needed to emphasize this holistic view of assessment and feedback—
two intertwined processes—without treating them as two different products. It leads to the
definition of SAFL: students’ capability to understand the context of assessment (e.g., criteria,
rubrics, techniques, and procedures) and its relationship to the premeditated learning outcomes,
which drives students to seek, reflect, and then act upon feedback.
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Chapter 3: Method
The goal of the study is to develop and validate the student assessment-based feedback
literacy (SAFL) instrument. Instrument development requires a rigorous method and process to
build validity and increase the reliability of a measure. The exploratory sequential mixed-methods
(or called exploratory design) was chosen for the study because it is preferable when a researcher
develops a new instrument (Creswell, 2009).
Chapter 3 presents a comprehensive view of the research design, procedures, data
collection, and data analysis. It comprises the following nine sections: Researcher’s Worldview,
Purpose of the Study, Research Design, Participants, Measures, Procedures, Data Collection, Data
Analysis, and Conclusion. The Researcher’s Worldview section acknowledges my role in the
study. The Purpose of the Study presents the gap in the literature so that the readers understand
why this study is needed. In the Research Design section, the three phases of the data collection in
the exploratory design were discussed individually. The Participants provides the background
information of all different groups of participants in the three-phased data collection. The
Measures section includes the theoretical background and framework-like features of student
assessment and feedback literacies. The Procedures shows all the steps and protocols of this threephased mixed-methods study. The Data Collection presents the types of data collected, followed
by the qualitative and quantitative analyses in the Data Analysis section. Finally, a summary of
this chapter is provided in the Conclusion.
RESEARCHER’S WORLDVIEW
A researcher’s worldview (or paradigm) refers to the philosophical assumptions a
researcher holds, and it comprises a set of beliefs that guide research inquires (Creswell & Plano
Clark, 2017). The defining moment I realized my pragmatic worldview was when I read about the
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“what works” movements led by the cofounder of pragmatism ⎯John Dewey, an American
philosopher and educator. After receiving my master’s degree in the United States, I became an
instructor who taught math courses for pre-service teachers in a university. While helping my
students who struggled with math, I started reflecting on my learning experience in the past. I grew
up in a culture with the performance-approach goal orientation⎯“students’ purpose or goal in an
achievement setting is to demonstrate their competence” (Midgley et al., 2000, p. 9)⎯outside the
United States. It was mostly silent in the class without discussions among students. Students like
me might project themselves as “empty vessels” (Rodriguez, 2012, p. 177). In other words, they
sought and received feedback as a product to fill the knowledge gaps in learning (Lakoff &
Johnson, 1980). Nevertheless, this assumption changed after pursuing my master’s degree and
doctoral degree in the States.
When I studied in the U.S., I was exposed to feedback more like a process in which I
received from and gave feedback to my instructors and peers. The classroom was always noisy.
Nevertheless, everyone was engaged in the conversations between the instructor, students, and
peers. Because of these experiences, I became very intrigued by student assessment and feedback
literacies and making feedback effective in higher education, especially for minority students.
However, my awakening in learning was not enough to help my students, who could not make the
most out of their feedback. That is why I look for a real-world practice that may help my students.
This pragmatist-oriented view makes me believe that there are singular and multiple realities. Not
only am I looking for answers from the literature, but also finding practical interventions that most
students may benefit from them. That is why both qualitative and quantitative evidence seems
equally important to me as a researcher. At the same time, I acknowledge my own biases but try
my best to reduce those biases by checking them with the participants I encounter. Therefore,
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mixed-methods research becomes the most suitable method for me to guide the inquiry process in
the study.
PURPOSE OF THE STUDY
Since feedback literacy is still in its infancy, Boud (2019) suggested some future directions
in student feedback literacy (SFL), and one of them was to develop an instrument that could enable:
•

The development of feedback literacy to be tracked over time in courses and beyond.

•

The evaluation of specific tasks that are designed to build capabilities in feedback.

In Chapter 2, the existing literature has shown how SAFL is conceptualized based on
assessment and feedback literacies. Therefore, this study aims to fill the gap of developing an
instrument that may enable the development and evaluation of assessment and feedback literacies
from a mixed-methods approach.
RESEARCH DESIGN
This section provides a rationale for why the mixed-methods design was chosen for the
study. The exploratory sequential mixed-methods (or called exploratory design) was used because
it is “especially advantageous when a researcher is building a new instrument” (Creswell, 2009, p.
212). The exploratory design uses a “QUAL → quan” approach (See Figure 3.1), which means
that qualitative research is followed by quantitative research. Also, Creswell (2009) suggested that
using the exploratory design is easy to implement and straightforward to describe the findings and
make the reports. In addition, this approach may make a qualitative study more acceptable or
appealing to a research community in which members are unfamiliar with qualitative approaches
in research or favorably use quantitative approaches than qualitative.
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Figure 3.1: Exploratory Sequential Design.
Note: Adapted from Designing and Conducting Mixed Methods Research (p. 99), by J. W.
Creswell and V. L. Plano Clark, 2017, SAGE Publishing. Copyright 2017 by the SAGE
Publishing.
In Figure 3.1, the first phase begins with the collection and analysis of qualitative data.
Based on the qualitative results, the design of an instrument is in the second developmental phase.
The rationale for this approach is that qualitative data collection and subsequence analysis are used
to build a quantitative feature (i.e., the development of the survey instrument). Finally, the
instrument is tested, and the quantitative data collection and analysis are conducted in the third
phase. Sequentially, the interpretation includes how the quantitative findings are influenced by the
initial qualitative results and later the quantitative findings. Also, the interpretation describes how
the quantitative findings provide a more in-depth understanding of the research questions since the
initial qualitative results ground them.
Research Questions
The research questions of this study are:
•

What are students’ and instructors’ suggestions on items revision during the process of
SAFL refinement?

•

To what extent does the SAFL instrument exhibit validity?

•

To what extent does the SAFL instrument exhibit reliability?
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PARTICIPANTS
The research site is located at a four-year public university in the Southwest region. The
University is a minority-serving institution with 80% of Hispanic students among 25,000 student
population in Fall 2019, and over 50% are first-generation college students in their families. The
study comprises three phases: qualitative, development, and quantitative phases (See Figure 3.2).
The primary data were collected during the quantitative phase. The participants were 390
undergraduate and graduate students. In the following subsections, the information of different
groups of participants during qualitative and quantitative data collection was provided.
Participants for the Qualitative Data Collection
There were six participants (i.e., an associate professor, an assistant professor, a research
associate professor, a postdoctoral researcher, and two graduate research assistants) recruited
through snowball sampling. Snowball sampling is one of the most common forms of purposeful
sampling (or non-probability sampling). It means that I locate key participants who meet the
criteria for participation in the study. Purposeful sampling (or purposive sampling) is “based on
the assumption that the investigator wants to discover, understand, and gain insight and therefore
must select a sample from which the most can be learned” (Merriam & Tisdell, 2016, p. 96). I
knew two of the six participants before the recruitment. One is my dissertation committee member,
and the other one is my former colleague in the same doctoral program. This dissertation
committee member invited me to participate in a weekly research group meeting of the University
research program funded by the National Science Foundation (NSF). That is how the other four
participants were introduced to me.
This focus group helped me gain both student and faculty perspectives. Also, the focus
group provided more in-depth or even experts’ views on the SAFL instrument since each student
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or faculty participant has rich experience in analyzing survey items and conducting both
quantitative and qualitative research.
The other group of three experienced researchers in education and social science—a
professor, an associate professor, and an assistant professor—served as additional expert reviewers
to review the first draft of the SAFL instrument developed in this study.
Participants for Quantitative Data Collection
The participants were 390 undergraduate (89.9%) and graduate (9.5%) college students
attending a southwestern university. Those students were given a chance to win a prize or $10 gift
card for their participation. For gender, 30.3% of the participants were male, 68.4% were female,
and 0.5% were non-binary or gender non-conforming. For ages, 27% of the participants were 19
and below, 51.2% were between 20 and 24, 12.6% between 25 and 29, 3.9% between 30 and 34,
3.9% between 35 and 39, and 1.6% 40 and above. For ethnicity/race, 86.7% of the participants
were Hispanic or Latino, 1% were American Indian or Alaska Native, 3.8% were Asian, 1% were
Black or African American, 0.3% were Native Hawaiian or Other Pacific Islander, and 33% were
White. For classification, 10.1% of the participants were freshmen, 23.5% were sophomores,
29.6% were juniors, 26.8% were senior, and 9.5% were graduate students. For residency, 90.5%
of the participants were in-state, 2.3% were out-of-state, and 7% were international students. Table
3.1 breaks out the participation by participants’ discipline areas of their majors in Spring or Fall
2020. The majority of participants were from the College of Science (36.4%), College of
Engineering (21.5%), and College of Liberal Arts (21.3%).
Table 3.1: Participants’ Discipline Areas of Their Majors in Spring or Fall 2020
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College

Male

Female

Non-

Total

%

binary and
others
Business

7

14

0

21

5.4

Education

12

23

1

36

9.2

Engineering

45

37

2

84

21.5

Health Sciences

9

31

0

40

10.3

Liberal Arts

17

65

1

83

21.3

Science

33

107

2

142

36.4

Nursing

2

7

0

9

2.3

Pharmacy

0

6

0

6

1.5

Graduate School

4

6

0

10

2.6

Others

1

1

0

2

0.5

Total

(130)

(297)

(6)

Administration

Note: 𝑁= 390. Some students may identify themselves in more than one discipline. The top three
highest values (%) are in bold.
MEASURES
The existing student assessment literacy questionnaire (Smith et al., 2013) and 31
characteristics of feedback literacy (Molloy et al., 2019) were adapted to develop the SAFL survey
by following a mixed-methods exploratory sequential design.
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The Survey of Student Assessment Literacy (SAL)
Smith et al. (2013) developed a 30-item SAL survey to quantify the impact on the student’s
learning and student assessment literacy (See Table 3.2). In addition, they categorized those 30
items into five groups. Group 1 measures students’ understanding of the rules and standards
applying to assessment and the procedures and criteria of how their work will be assessed. Group
2 emphasizes the importance of assessment for learning. That is how students’ use of assessment
tasks can help them enhance or monitor their learning. Similar to Group 2, Group 3 highlights
students’ use of assessment tasks to improve learning, yet, it is more about getting a satisfactory
grade. For Group 4, the main interest is students’ orientation to using assessment to pass the course
requirements. Finally, Group 5 aims to measure students’ ability to use the criteria and
achievement standards to guide themselves when judging their own and others’ responses to the
assessment task.
Table 3.2: Student Assessment Literacy (SAL) Survey
Group

Description

Group 1: Students’ understanding of the local protocols and performance standards
1. I understand the rules applying to assessment.
2. The Department’s assessment procedures are clear to me.
3. I understand the criteria against which my work will be assessed.
4. I understand the achievement standards against which my work will be assessed.
5. I understand what I need to do to advance my learning to achieve the standard I
want.
6. I understand what I need to do in the assessment task to get the mark or grade I
want.
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Group

Description

Group 2: Students’ use of assessment tasks for enhancing or monitoring their learning:
assessment for “learning”
7. I use assessment to figure out what is important to learn.
8. I learn more when I do the assessment tasks.
9. I use assessment to show me how much of the course content I understand.
10. I use assessment to work out what are the expected achievement standards.
11. I use assessment to work out how well I am doing.
12. I think the University makes me do assessment to: advance my learning.
Group 3: Students’ use of assessment tasks for enhancing or monitoring their learning:
assessment for “grading”
13. I think the University makes me do assessment to: help me ascertain the quality
of my work.
14. I think the University makes me do assessment to: produce work that can be
judged for the University’s marking and grading purposes.
15. I think the University makes me do assessment to: provide me with a grade so I
can progress through my degree.
16. I think the University makes me do assessment to: compare students with each
other.
Group 4: Students’ orientation to putting into the production of assessable work the
minimum amount of effort necessary merely to pass the course requirements
17. My aim is to pass the course with as little work as possible.
18. I do assessment because I have to.
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Group

Description
19. I use assessment to work out the minimum work needed to pass.
20. I use assessment to decide what level of work I have to do to get the mark or
grade I want.
21. I do the work in this course necessary to achieve the mark or grade I want.
22. I am more interested in advancing my understanding in this course than just
passing.

Group 5: Students’ ability to judge their own and others’ responses to assessment task
23. I feel confident that the assessment is conducted fairly.
24. I feel confident I could judge my own work accurately using my knowledge of
the criteria and achievement standards provided.
25. I feel confident I could judge my peer’s work accurately using my knowledge of
the criteria and achievement standards provided.
26. I feel confident that I use the criteria and achievement standard guidelines
provided in order to help me improve my work.
27. I see the value in using the criteria and achievement standards provided to
improve the work I produce.
28. Rate your confidence that you will get the mark or grade you expect for the work
you submit.
29. Rate your ability to produce work at the achievement standard that will get you
the mark or grade you want.
30. Rate your ability to use the criteria and achievement standards to guide you in
producing the work that will get you the mark or grade you want.
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Note: Adapted from “Assessment Literacy and Student Learning: The Case for Explicitly
Developing Students ‘Assessment Literacy’,” by C. D. Smith, K. Worsfold, L. Davies, R. Fisher,
and R. McPhail, 2013, Assessment & Evaluation in Higher Education, 38(1), p. 48
(https://doi.org/10.1080/02602938.2011.598636). Copyright 2013 by the Taylor & Francis.
The Characteristics of Student Feedback Literacy (SFL)
Continuously building on the work with Boud, Molloy et al. (2019) determined 31
characteristics of feedback literacy from their large-scale (i.e., 4,514 students and five focus groups
with 28 students) feedback for learning survey data collected from two Australian universities.
Those 31 feedback literacy characteristics were divided into seven groups (See Table 3.3).
For Group 1, the learner and other agents (e.g., teachers and peers) will establish a
disposition to use feedback to continually improve performance by acknowledging that mastery or
intelligence should be fluid and can change over time. Group 2 emphasizes the need for learners’
active participation during the feedback process and how important it is for learners to maintain
the emotional equilibrium described in Group 5. For Group 3 and Group 4, the focus is on how
feedback can produce meaningful information through the practices. Finally, Group 6 highlights
the reciprocal co-construction of knowledge in the feedback process. Group 7 points out the need
for self-regulation for learners’ own progress to discern where feedback might be helpful and act
on it based on self-judgments and evaluations.
Table 3.3: A Learning-Centered Framework for Feedback Literacy
Group

Description

Group 1: Commits to feedback as improvement
1. Establishes a disposition to use feedback to continually improve their work.
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Group

Description
2. Acknowledges that mastery/expertise is not fixed, but can change over time and
context.

Group 2: Appreciates feedback as an active process
3. Acknowledges the role of feedback processes in improving work and refining
judgments and learning strategies.
4. Recognises that effective learners are active in identifying their own learning needs.
5. Anticipates their own learning needs and communicates these to appropriate others.
6. Understands the role of standards and criteria in judging the work of oneself and
others.
7. Identifies that they need to complete a feedback loop for information provided by
others to be effective.
8. Recognises that feedback should build capacity to develop their own evaluative
judgment over time and over different learning outcomes.
Group 3: Elicits information to improve learning
9. Realises that feedback requires active elicitation and does not wait for others to
provide unsolicited information.
10. Uses a wide repertoire of strategies to elicit appropriate information from others to
assist learning.
11. Considers feedback from multiple sources – eg. teachers, trainers, peers,
practitioners, consumers – to provide a different scope and opportunities for learning.
12. Recognises that different stakeholders may have different perspectives, experience
and levels of investment in the process.
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Group

Description
13. Engages in dialogue to elicit useful information about standards, criteria and the
nature of good work.
14. Seeks out exemplars as a way to make sense of standards of work.
15. Seeks cues from the environment and the task itself that indicate the
appropriateness of work.

Group 4: Processes feedback information
16. Identifies and utilises standards, criteria and exemplars.
17. Recognises and interprets language peculiar to education containing important
cues about the task or related outcomes.
18. Selectively accepts and rejects views of others in coming to their own appraisals.
19. Extracts key actionable information from others, which may require prompting for
more detail or clarity.
Group 5: Acknowledges and works with emotions
20. Demonstrates volition and sensitivity in approaching suitable others to elicit
suggestions and to continue dialogue with them as needed.
21. Demonstrates openness to receiving comments from others without displaying
defensiveness.
22. Builds trust in facilitating honest and meaningful information exchanges with
others.
23. Recognises that feedback information comes in different modes with different
capacities to mobilise emotions, eg. individual and group, written and through various
other media, structured and informal.
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Group

Description
24. Manages the emotional challenges of receiving and sifting information which may
be unwelcome or misjudged.
25. Considers the influence of high stakes assessment on the way learners might
engage in candid dialogue about their own performance, eg. declaring their own
deficiencies in performance may impact on grades, or desire to score well may reduce
learners’ receptivity to feedback information.

Group 6. Acknowledges feedback as a reciprocal process
26. Recognises that they have roles as both user and provider of information and that
skill in one role helps in the other.
27. Composes useful information for others about the nature of their work.
28. Exhibits cultural sensitivity through not assuming that others are likely to react in
the same way as oneself in receiving and responding to information.
Group 7: Enacts outcomes of processing of feedback information
29. Responds to feedback information from others through goal-setting and planning
how it might be utilised in future work.
30. Analyses and records information in appropriate forms for the purposes of acting
on it subsequently.
31. Monitors their own progress to discern where feedback might be helpful and to
influence the setting of new learning goals.
Note: Adapted from “Developing a Learning-Centred Framework for Feedback Literacy,” by E.
Molloy, D. Boud, and M. Henderson, 2019, Assessment & Evaluation in Higher Education, 38(1),
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pp. 530–534 (https://doi.org/10.1080/02602938.2019.1667955). Copyright 2019 by the Taylor &
Francis.
The SAFL questionnaire measures students’ capability to understand the context of
assessment (e.g., criteria, rubrics, techniques, and procedures) and its relationship to the intended
learning outcomes, which drives students to perceive, process, and act upon feedback. Participants
rated 30 items on a 5-point Likert scale from 1 = “Strongly Agree,” 2 = “Agree,” 3 = “Neutral”, 4
= “Disagree,” and 5 = “Strongly Disagree.”
PROCEDURES
There were three phases in this study: (1) Qualitative (QUAL) phase in October 2020, (2)
Developmental (DEV) phase in November 2020, and (3) Quantitative (QUAN) phase from
December 2020 to May 2021 (See Figure 3.2). Qualitative data (i.e., the focus group) was collected
in virtual settings, and quantitative data (i.e., the SAFL survey) was self-administrated online only
to comply with the University’s recommendations of social distancing during the COVID-19
pandemic.

Figure 3.2: Research Timeline, Phase, Procedure, Method, and Product.
Procedure in the QUAL Phase
The purpose of the QUAL phase was to understand participants’ perspectives on student
assessment-based feedback literacy. Yet, there were anticipated challenges when developing an
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instrument that could measure both student assessment literacy (SAL) and student feedback
literacy (SFL). The biggest challenge was that the 31 characteristics of feedback literacy (Molloy
et al., 2019) were full of academic jargon and hard for students who were not SFL experts to
understand in a survey. Thus, there was a need to rephrase some original items or even create new
ones.
Recruitment and Participation
A snowball sample was recruited from an NSF-funded research program. I met the six
participants during the research program’s weekly meeting. This research group meeting included
students, staff, and faculty from various disciplines such as Chemistry, Biological Sciences,
Psychology, Sociology, and Mathematical Sciences. In one of the research group meetings, I
approached potential participants by sharing the purpose of the study and then asking if they were
interested in participating in the study. If a participant showed interest, they would receive an
informed consent form describing more details about this study. The data were collected through
focus group interviews. Once the data analysis of the study was done, the participants exited the
study.
Procedure in the DEV Phase
The purpose of the DEV phase was to develop the quantitative survey instrument by
building on the qualitative data collected in the QUAL phase. Besides the challenge from 31 SFL
items, the 30 SAL items also needed attention to their details. Although the 30 SAL items were
ready to be used in a survey format, no specific characteristics or empirical representations for
each SAL item were provided when Smith et al. (2013) described how they developed this
measurement. In addition, there was a need to meet the minimum sample size (i.e., 300) for
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quantitative data. Thus, 30 SAFL items would be the ideal number due to the limited resources for
data collection.
Recruitment and Participation
The same group of six participants from the QUAL phase was included. The reason was
that each student or faculty participant has rich experience in analyzing survey items and
conducting both quantitative and qualitative research. In addition, there were three additional
expert reviewers to review the final draft of the instrument developed in this study. They are a
group of three experienced researchers in education and social science: a professor, an associate
professor, and an assistant professor. There were also the committee members who oversaw the
rigorousness of this study.
Procedure in the QUAN Phase
The purpose of the QUAN phase was to collect quantitative data that may produce
satisfactory reliability. For adequate data analysis, the minimum sample size was set at 300 or
more participants when I estimated that there would be 30 SAFL items.
Recruitment and Participation
A convenience sample of 390 participants was recruited. Convenience sampling means that
my selection of participants is based on time, budget, location, availability of sites, or respondents
(Merriam & Tisdell, 2016). It is also one type of non-probability sampling as snowball sampling.
The procedures were recruiting student participants and collecting quantitative data. The
participants were recruited through e-flyers sent out by the instructors who had previously worked
with me. Also, I posted the advertisement for study recruitment online through different social
media platforms.
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DATA COLLECTION
That includes physical material like written texts and marginal notes on the given handouts
because they are “material culture” (Lindlof & Taylor, 2011, p. 218). That is, it is a potential source
of information to understand the participants. Adding the physical material to the interviews, they
are the primary qualitative data. The quantitative data (i.e., the results of two-stage item-sorting
and online survey) is collected through the online survey software, QuestionPro.
Data Collection in the QUAL Phase
The data were collected through focus group interviews. During the meeting, the group
was given a handout of the first draft of 31 SFL items (See Appendix A) created by me based on
the original 31 characteristics of feedback literacy (Molloy et al., 2019). After reading the items,
participants were asked to reflect on the items they paid extra attention to. It did not matter if it
was a positive or negative comment. Meanwhile, the research took some field notes as well. At
the end of the meeting, participants’ handouts were collected by me.
Data Collection in the DEV Phase
The data were collected through focus group interviews. As mentioned before, those six
participants served more like experts in this phase since they could offer more rich feedback on
the SAFL instrument. Two activities, two-stage item sorting and bias checklists, were included
during the focus group meeting for content validity and construct validity. More details about
content validity and construct validity were discussed later.
The two-stage item sorting activity included unstructured sorting and structured sorting
(Agarwal, 2011; Agarwal et al., 2011; Moore & Benbasat, 1991). In the software QuestionPro,
they are called open and closed card sorting. During the first unstructured (open) sorting stage, the
participants served as the “judges.” The judges were asked to sort all survey items into an
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unrestricted number of categories. In other words, the judges could create as many new groups as
they wanted to categorize the given items. If any survey item belonged to more than one construct,
the judges would inform me which items should be worded differently. This procedure is useful
in identifying ambiguously worded survey items or questionnaires (Agarwal, 2011). For the
second stage of structured (closed) sorting, the categories had been sorted by existing constructs
before the judges’ review. After that, the judges would be asked to point out which item did not fit
in any existing categories.
There were two common threats to construct validity. “When the questionnaire
instructions, questions, scales, or response options introduce bias, it is called instrument
bias…When [a] bias is introduced because of the mentality or predispositions of respondents, it’s
called response bias (Alreck & Settle, 2003, p. 101). Two checklists were introduced by Alreck
and Settle (2003) to avoid instrument bias and control response bias (See Table 3.4 and Table 3.5).
Table 3.4: Treatments to Avoid Instrument Bias
Question for instrument bias

Treatment

1. Does the question state the criterion for

If not, the criterion must be clearly

answering?

indicated.

2. Is the question applicable to all respondents?

If not, it must be reworded, or some
respondents exempted by using a detour
around it for those to whom it doesn’t
apply.

3. Does the item contain an example that’s also a
possible answer?
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If so, change or discard the example.

Question for instrument bias

Treatment

4. Does the question require respondents to

If so, it must be modified or generalized

remember too much detail or recall distant

to make recall easier.

events?
5. Is the question as specific as it can reasonably

If the item is too general, state it more

be?

specifically.

6. Is the question more specific than the way

If so, it should be expressed in more

respondents think?

general terms.

7. Does the question overemphasize some

If so, it must be stated in less dramatic

condition?

terms

8. Are some of the words in the item ambiguous?

If so, reword it using more commonly
recognized phrasing.

9. Is the question as free from threat to

If not, change it to reduce the threat.

respondents as possible?
10. Does the question include only one issue?

If it’s a double-barreled item, it must be
split or modified.

11. Will yea-sayers or nay-sayers always choose

If so, revise the item to introduce both

one answer?

“yes” and “no.”

12. Does the question lead respondents toward a

If so, the leading phrase must be

particular answer?

removed.

13. Is the question loaded [emphasized as

If so, the reason must be deleted.

original] with a reason for responding in a
particular way?
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Note: Adapted from The Survey Research Handbook (p. 101), by P. L. Alreck and R. B. Settle,
2003, McGraw-Hill Education. Copyright 2003 by the McGraw-Hill Education.
Table 3.5: Treatments to Avoid Response Bias
Question for response bias

Treatment

1. Is the question subject to any of the 10 sources

If so, consider each of the methods for

of response bias (*)?

control noted below.

2. Can the question be reworded to reduce or

Compose a few alternative forms of the

eliminate the bias?

question and select the version that’s
least likely to be subject to bias.

3. Might the instructions be changed so the item

Examine and substitute instructions for

isn’t subject to the bias?

the question, section, or scale to reduce
bias.

4. Does the source of bias arise from the choice or Consider alternative scales from the
form of a scale?

examples in the following chapter or
modify the scale to reduce bias (**).

5. Does the structure of the section or

Try reforming the section or moving it to

questionnaire introduce or encourage bias?

another location in the questionnaire.

6. Do the presence or nature of preceding or

Tentatively rearrange the items in the

following questions or items make the question

section or more the question to another

subject bias?

section to control the bias.

7. Do the modifications in the question or

Check the revised item against the

questionnaire to reduce one form bias make it

sources of response bias to be sure the

more subject to another?
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Question for response bias

Treatment
changes have not created another
problem.

Note: *The ten sources of response bias are social desirability, acquiescence, yea- and nay-saying,
prestige, threat, hostility, auspices, mental set, order, and extremity (p. 102). **Chapter 5: Creating
item scales (pp. 116–145). Adapted from The Survey Research Handbook (p. 101), by P. L. Alreck
and R. B. Settle, 2003, McGraw-Hill Education. Copyright 2003 by the McGraw-Hill Education.
The day before the interviews, each participant was given two handouts. One was the focus
group protocol (See Appendix B), and the other handout includes the 30 original SAL items (See
Table 3.2) and the second draft of 31 SFL items (See Appendix C). Due to the COVID-19
restrictions at the time, the University recommended that these interviews be conducted online.
Therefore, the two-stage item sorting activity was created through the software, QuestionPro.
QuestionPro has this highly interactive “Card Sorting” question that allows participants to sort
items into categories. Instead of naming them unstructured sorting and structured sorting, they are
called open and closed card sorting. During the meeting, each participant was asked to complete
the two-stage item sorting. If someone finished earlier than the others, I asked the prompt questions
listed in the protocol handout while waiting for others to complete the first activity. After the twostage item sorting, I asked the group to go over the two bias checklists. The focus group’s feedback
was collected after the item sorting activity. Any participant could write down or verbally share
their feedback on the SAFL items with me.
In addition, there were three additional expert reviewers (i.e., a professor, an associate
professor, and an assistant professor) to review the first draft of the SAFL instrument developed
in this study. The first draft of the 30 SAFL items was developed after the two-stage item-sorting
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and bias checking activities (See Appendix D). More details were discussed in Chapter 4. I sent
the digital copy of the first draft by email and later set up virtual meetings to discuss individually
with those three expert reviewers. After reviewing the experts’ written texts and transcription of
the group’s feedback, the second (final) draft of the 30 SAFL items (See Appendix E) was created.
The six expert reviewers were also in agreement on the second (final) draft of the 30 SAFL items.
Data Collection in the QUAN Phase
The data were collected through the online survey software Question Pro. Before receiving
the informed consent forms, participants were provided a brief description and procedures of the
study. In addition, they were also given my contact information should any questions or concerns
arise.
DATE ANALYSIS
In this section, the data analysis in each phase will be discussed briefly in the following
subsections.
Data Analysis in the QUAL Phase
Thematic analysis and category coding are widely used in qualitative data analysis,
especially for data extracted from interviews and unstructured observations (Williamson &
Johanson, 2017). Identified themes and categories were discussed in the findings.
Data Analysis in the DEV Phase
For the two-stage item sorting, QuestionPro provides auto-generated reports that will allow
survey owners to see how the items are sorted into given categories. Also, the count and percentage
of responses received for each item and its average ranking were provided in QuestionPro’s
analytics dashboard. “An average hit rate below 80% in either step may prompt one to reword the
questions and repeat the sorting step until one gets a better hit rate” (Agarwal, 2011, p. 7).
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Therefore, I highlighted any item with an average hit rate below 80%, so those items would be
rephrased again. For bias checklists, any flagged item by the participants was treated with the
recommended treatments shown in Table 3.4 and Table 3.5.
Data Analysis in the QUAN Phase
All the following quantitative data analyses were completed by using IBM SPSS Statistics
software (Version 26) and RStudio (Version1.4.1717). Factor analysis is to “examine[s] the
associations between variables, based on the correlations between them, to see if there are
underlying factors” (Hinton et al., 2004, p. 340). There are confirmatory factor analysis and
exploratory factor analysis. The study used the exploratory factor analysis approach because it was
not seeking to confirm a proposed theory. Exploratory factor analysis (EFA) is used as “a means
of arriving at a more parsimonious representation of the underlying structure of correlations among
a set of measured variables” (Fabrigar & Wegener, 2012, p. 20). In other words, EFA helps to
identify the factor structure of a set of observed variables (or called indicators). Later, confirmatory
factor analysis was performed to test if the data fit the hypothesized measurement model extracted
during EFA. Confirmatory factor analysis (CFA) is used to test specific hypotheses structure and
relations between the latent variables in the data (Field, 2018). During the process of scale
development, CFA is always used to “examine the latent structure of a test instrument” (Brown,
2006, p. 1). To put it in another way, CFA verifies the factor structure of a set of indicators. In the
future, I can also run CFA in a new sample to see if the obtained factor structure remains the same.
Finally, the reliability analysis used Cronbach’s Alpha to verify if the scale is reliable.
CONCLUSION
Since the purpose of the study is to develop and validate the SAFL instrument. The
exploratory sequential mixed-methods approach was preferred, especially when a researcher
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develops a new instrument (Creswell, 2009). In addition, it can “provide an excellent means by
which researchers can generate and subsequently empirically test insights provided by
participants” (Johnson, 2015, p. 342). For example, its “QUAL → quan” approach (i.e., qualitative
research is followed by quantitative research) makes the implementation easy. Before building a
new instrument, a researcher is more informed by the findings from the qualitative stage than only
conducting quantitative data. Using exploratory design is also less expensive before actually
testing a new instrument in the field.
In addition to the qualitative data collected in this study, the measurement of the
SAFL instrument is built on the survey of SAL built by Smith et al. (2013) and the list of 31 SFL
characteristics developed by Molloy et al. (2019). This chapter provided a brief review of SAL
and SFL. Also, the procedures, data collection, and data analysis at each phase of the study were
discussed closely in this chapter.
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Chapter 4: Results
This chapter presents the findings from the quantitative and qualitative data of the study.
The results were shown in a logical order that followed the three phases discussed in Chapter 3:
QUAL phase, DEV phase, and QUAN phase. In the QUAL phase, the qualitative data were
transcribed interviews. Both thematic analysis and category coding were used to identify any
themes. In the DEV phase, the quantitative data were the two-stage item sorting results extracted
from the QuestionPro analytics dashboard. In the QUAN phase, the quantitative data were
collected through online surveys and analyzed by conducting exploratory and confirmatory factor
analysis. The software used for factor analysis was IBM SPSS Statistics software (Version 26) and
RStudio (Vesion1.4.1717).
Chapter 4 gives a full view of the research findings of the study. It consists of the following
six sections: Introduction to the Exploratory and Confirmatory Factor Analysis, Qualitative
Findings in the QUAL Phase, Quantitative and Qualitative Findings in the DEV Phase,
Quantitative Findings in the QUAN Phase, Evidence of Trustworthiness, and Conclusion. The
Introduction section provides an overview of exploratory and confirmatory factor analysis. The
QUAL Phase section shows how the group interview data were transcribed and analyzed through
thematic analysis in the QUAL phase. While the group was reviewing the 31 Student Feedback
Literacy (SFL) characteristics, they reflected on what SFL meant for them. It helped to understand
their views of the suitable student feedback literacy items and categories during the iterations of
questionnaires refinement. The DEV Phase section includes both quantitative and qualitative
analysis in the DEV phase. The preliminary validity was presented during the expert reviewing
process. Later, the preliminary reliability was shown in the preliminary factor analysis conducted
as a pilot study. The QUAN Phase section is the main analysis, including exploratory and
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confirmatory factor analysis. The results suggested a five-factor model from the Student
Assessment-based Feedback Literacy (SAFL) survey data. The Evidence of Trustworthiness
section presents content validity, construct validity, external and internal validity, and objectivity
exhibited in the study. Finally, the Conclusion section provides a summary of the findings.
INTRODUCTION TO THE EXPLORATORY AND CONFIRMATORY FACTOR ANALYSIS
The main analysis of the study is factor analysis (FA) because it provides evidence of item
quality by identifying problematic items from a scale. There are two major types of FA called
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). Both EFA and CFA
provide information about item quality, construct validity, and reliability. Before jumping into the
detail of EFA and CFA, some definitions of terms are provided as shown in the following (Brown,
2006):
•

Common variance (or communality): The variance accounted for by the latent factor,
which is estimated on the basis of variance shared with other indicators. It is also called
communality.

•

Communality (𝒉𝟐 , or common variance): It is the sum of squared factor loadings of the
indicators loading on the factors. It ranges between 0 and 1. If the value is closer to 1, it
means that extracted factors explain most of the variance of an indicator.

•

Factor (𝜼, eta or latent variable): A factor is an unobservable variable that influences a
set of observed variables that have similar response patterns.

•

Factor Loading (𝝀, lambda or loadings): The correlation coefficients between observed
variables and common latent variables. Factor loadings range between –1 and 1, and a
factor loading of zero indicates no effect.

•

Indicator (or observed variable): An item from a scale or measurement.
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•

Unique variance: A combination of reliable variance that is specific to the indicator and
random error variance (i.e., the measurement error or unreliability in the indicator).

•

Cross-loadings: When an indicator is found to have more than one significant loading.
Following the concepts in classical test theory and “common factor model” (Thurstone,

1947), the assumption of FA is that each indicator in a scale can be represented as a linear function
of one or more common factors:
𝑌𝑗 = 𝜆𝑗1 𝜂1 + 𝜆𝑗2 𝜂2 + ⋯ + 𝜆𝑗𝑚 𝜂𝑚 + 𝜀𝑗
where 𝜆𝑗𝑚 represents the factor loading relating the indictor 𝑌𝑗 to the factor 𝜂𝑚 (eta). 𝜀𝑗
represents the unique variance. Figure 4.1 shows a one-factor model with four indicators. In this
case, each indicator can be written as a linear equation:
𝑌1 = 𝜆11 𝜂1 + 𝜀1
𝑌2 = 𝜆21 𝜂1 + 𝜀2
𝑌3 = 𝜆31 𝜂1 + 𝜀3
𝑌4 = 𝜆41 𝜂1 + 𝜀4
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Figure 4.1: Path Diagram of a One-Factor Model.
Note: The unidirectional arrows (→) represent the factor loadings.
The main difference between EFA and CFA is that CFA investigates how well the
hypothesized factor structure fits with the data, whereas EFA only seeks to discover the number
of factors. Also, EFA does not specify which items load on which factors because its loadings are
obtained for all indicators related to all factors. In contrast, CFA specifies indicators to load on
only one factor so there are no cross-loadings (See Figure 4.2).

Figure 4.2: Comparison of Exploratory and Confirmatory Factor Models.
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At the beginning of instrument development, FA is commonly used to investigate if an
assumption is valid and then to determine if all items from a scale are proper indicators of the
hypothetical constructs (i.e., factors). The goal of FA is to obtain a “simple structure” of the
underlying hypothetical constructs. Sometimes the research can eliminate some indicators which
failed to fit the underlying structure. For example, an indicator with low factor loading (< .3 or .4)
may be discarded due to its low correlation to the factors.
In the study, performing item response theory (IRT) was not included because CFA offers
a similar analytic framework to IRT. In some cases, CFA may offer more analytic flexibility over
IRT (Brown, 2006). In other cases, any violation of the key assumptions of the IRT framework
(e.g., unidimensionality, local independence…) may create some challenges to using IRT. Olmez
and Izsak (2018), for example, described how the presence of distinct latent classes within a sample
could violate the “local independence” assumption. Local independence means each item is
statistically independent of all other items in a measure. For the violation of “unidimensionality,”
some researchers suggest using factor analysis to obtain a smaller set of factors (Nguyen et al.,
2014). Unidimensionality assumes all items in a scale measure the same underlying characteristic.
If multiple factors emerge, a dominant factor⎯the first factor accounts for at least 20 % of the
variance⎯ is necessary. A detailed discussion of CFA and IRT is beyond the scope of the study,
so the focus of this introduction will be CFA and EFA only.
During the instrument development process, EFA will be performed prior to CFA. The
result of EFA helps to determine the number of factors extracted from the data. Later, CFA
specifies which items load on which factors. Prior to conducting EFA, principal components
analysis (PCA) is the initial analysis used to help the researcher decide the number of factors.
Snook and Gorsuch (1989) argued that PCA should not be considered a “true factor analysis
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method” because, unlike EFA and CFA, PCA does not differentiate common and unique variance.
In general, PCA is considered “a data reduction technique to reduce a larger set of measures to a
smaller, more manageable number of composite variables to use in subsequent analyses” (Brown,
2006, p. 22). After PCA, EFA is performed and used as a precursor to CFA in scale development
and construct validation. In conclusion, EFA is often used in the early process of scale
development, whereas CFA is conducted to evaluate the factor model with fit indices only after
the underlying structure is established in EFA and supported with some exiting theoretical
foundations. The applications of EFA and CFA will be discussed later in the chapter.
QUALITATIVE FINDINGS IN THE QUAL PHASE
The qualitative data were collected through a group interview with six participants who
were recruited through snowball sampling (See Figure 3.2). After transcribing the group interview,
six themes were identified: Academic jargon, double-loaded description, complicated wording or
phrase, repeated wording or phrase, unclear wording or phrase, and lengthy description (See Table
4.1).
For Theme 1, some participants suggested changing the words “sound,” “feedbackseeking,” “self-evaluative capacities,” and “evaluative capacities” to other less academic phases.
For Theme 2, SFL 1, 2, and 11 were considered double-loaded descriptions. Each identified item
should be split into two separate sentences. For Theme 3, some participants pointed out that there
were some instances of confusing wording or phrases that might not be straightforward enough for
survey takers. For Theme 4, some items could be combined or separated into two sentences
because of the same repeated wording or phrases shown in different items. For Theme 5, some
terminology should not be used here since the readers might not know what it referred to, such as
“feedback-seeking skills,” “self-evaluating capacities,” and “emotional equilibrium.” Also, the
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group suggested avoiding the words “always,” “rarely,” “may,” and “never” because the goal of
those items was not asking how often something occurs. For Theme 6, SFL 3, 11, 15, 16, and 17
were too lengthy, and each one of them could be broken into two prompts.
Table 4.1: Six Identified Themes in Response to the First Draft of SFL Questionnaire
Theme

Item

Comments

1. Academic jargon
SFL 9

‘Sound’ academic judgments …too academic (EFG20806)
‘Sound’ … change the word (EFG79603)
‘Sound’… change to proper (EFG90501)

SFL 10

‘Sound’ academic judgments … too academic (EFG20806)
‘Sound’ … change to proper (EFG90501)

SFL 11

‘Feedback-seeking’ … too academic (EFG20806)

SFL 13

‘Self-evaluative capacities’ …too academic (EFG20806)

SFL 14

‘Evaluative capacities’… too academic (EFG20806)

2. Double-loaded description
SFL 1

‘Understand and appreciate’… may be split into two sentences

SFL 2

‘Understand and appreciate’… is double loaded (EFG20806)
‘Understand and appreciate’… the same comment as the previous
prompt [SFL 1] (EFG83105)

SFL 11

‘Successful planning and execution’… double-loaded (EFG20806)

3. Complicated wording or phrase
SFL 4

Simplify wording (EFG20806)

SFL 11

‘Such as reflecting on the criteria’… confusing (EFG90501)
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Theme

Item

Comments

SFL 17

‘Eliciting’… changes to ‘asking for’ (EFG20806)

SFL 23

‘Calibrate’… change to ‘I rarely compare my work to peers’
(EFG20806)

4. Repeated wording or phrase
SFL 1

‘And’… need to choose one [verb] for a single sentence (EFG38502)

SFL 2

‘Or’ … mismatch and/or [with SFL 1] (EFG38502)

SFL 18 &

Combine them and change to ‘I work to improve my work based on

19

feedback from others’ (EFG20806)

SFL 20 &

‘Continuous improvement’… repeated (EFG20806)

21
5. Unclear wording or phrase
SFL 2

I think it should be precise… [students] may just understand
(EFG79603)
Not very clear. Rephase. (EFG90501)

SFL 3

‘May’… is unclear (EFG20806)
‘I think’…or change to ‘giving/receiving’ (EFG38502)
‘May lead to action’… how is an action directly related? (EFG38502)

SFL 4

‘They received’… or change to ‘giving/receiving’ (EFG38502)

SFL 5

I’d say is too broad and not very informative if I say yes (EFG38502)

SFL 7 & 8

‘Always and ‘never’… never is possible? (EFG38502)

SFL 11

‘Feedback-seeking skills’…means? (EFG95704)

SFL 12

How to define ‘productivity’? (EFG95704)
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Theme

Item

Comments

SFL 13

‘Self-evaluating capacities’… what does this mean? (EFG95704)

SFL 12,

‘Always and ‘seldom’… reconsider these words (EFG38502)

13, &14
SFL 15

‘Emotional equilibrium’… [does that mean] get defensive?
(EFG20806)
‘Emotional equilibrium’ … means? (EFG95704)
Two questions in one. The only way to break emotional equilibrium is
by being defensiveness. (EFG38502)
‘Emotional equilibrium’ … reconsider this word (EFG38502)

SFL 22 &

‘Always’ and ‘rarely’ … Reconsider these words (EFG38502)

23
6. Lengthy description
SFL 3

‘Learning outcomes and helping me’… break into two prompts
(EFG83105)
I think this is a little too long (EFG95704)

SFL 11

‘Successful planning and execution of my work’… break into two
prompts (EFG83105)
I think [it] is lengthy (EFG79603)

SFL 15

‘Emotional equilibrium and avoiding defensiveness’… break into two
prompts (EFG83105)
‘Avoiding defensiveness’… lengthy (EFG79603)
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Theme

Item
SFL 16

Comments
‘Emotional equilibrium and avoid defensiveness’ … break into two
prompts (EFG83105)

SFL 17

‘Peers or teachers and continuing dialogues’ … break into two prompts
(EFG83105)

QUANTITATIVE AND QUALITATIVE FINDINGS IN THE DEV PHASE
During the developmental phase, both quantitative and qualitative data were collected from
the groups of expert reviewers (See Figure 3.2). The quantitative data were the two-stage itemsorting (Agarwal, 2011; Agarwal et al., 2011; Moore & Benbasat, 1991) result extracted from the
QuestionPro analytics dashboard. The qualitative data were from the group or individual
interviews.
Quantitative Findings
For developing new survey items, “the two-step sorting procedure is very helpful in
verifying construct validity” (Agarwal, 2011, p. 7). In the following subsections, the results of the
unstructured and structured sorting were discussed thoroughly.
Unstructured Sorting
There were several categories created by the judges while sorting the SAL and SFL items
(See Figures 4.3 and 4.4). For SAL, some possible categories could be assessment benefits, goals
(e.g., “Why I use assessments” and “Learning from assessments”), outcomes, procedures, purpose
(e.g., “Usefulness of the assessment”), rules. For SFL, some possible categories could be
resources, responsiveness, attitudes, and understanding of feedback. Those new categories the
judges created could be used later when finalizing the factors extracted from the factor analysis.
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There were different benefits to implementing unstructured sorting, and providing new
categories was only one of them. Through the heat maps of the new SAL and SFL categories, one
could observe “how” the judges categorized each item into the categories they created. The cluster
heat map is a “color-shaded matrix display” to show the magnitude of a phenomenon (Wilkinson
& Friendly, 2009). Figures 4.3 and 4.4 represent the heat map of the new SAL and SFL categories,
respectively. If there were similar categories, the categories were combined before generating the
heat map. In the SFL heat map, for example, the categories “Attitude” and “Attitude towards
feedback” were merged into one category.
For the new SAL categories, half of the judges grouped SAL 1–3 as one category called
“Rules/Procedures/Criteria of the assessment.” Also, 40% of the judges believed that SAL 23, 26,
28–30 should be in the same category of “Confidence/Affective/Psychosocial outcomes.” For the
new SFL categories, half of the judges felt that SFL 3.2 item belonged to the category of “Attitudes
towards feedback.”

Figure 4.3: Heat Map of the New SAL Categories Created During Expert Review.
Note: If the absolute agreement is higher, the color is darker.
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Figure 4.4: Heat Map of the New SFL Categories Created During Expert Review.
Note: If the absolute agreement is higher, the color is darker. SFL 3.1 and 3.2 represented the two
prompts from the original SFL 3 item. They were separated because the original description of
SFL 3 was either double-loaded or too lengthy. Similar to SFL 18 and 20.
Structured Sorting
The judges were asked to categorize 30 SAL items and 31 SFL items into five and seven
pre-existing groups, respectively. Any item with an average hit rate below 80% was highlighted
to be rephrased again because “an average hit rate below 80% in either step may prompt one to
reword the questions and repeat the sorting step until one gets a better hit rate” (Agarwal, 2011, p.
7). In general, a hit rate means the percentage of items placed in the same category.
If the cutoff value for the hit rate was set as 80%, only 18 out of 61 items qualified. Also,
there would be no items in SAL Group 3 and SFL Group 3, 4, 6, and 7. Therefore, some
adjustments might be needed to utilize the richness of those original 61 items. The adjustments
would be made during the expert reviewing process.
Qualitative Findings
The qualitative findings were the feedback from the focus group and identified experts.
During the group discussions, the focus group also brought up some of their observations while
going through each SAFL item. At the same time, it showed the different views of the suitable
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SAFL items and categories between students and instructors during the iterations of questionnaires
refinement.
First, the meanings of assessment rules, standards, or criteria might not be fully understood.
For example, “I am not even sure what this [assessment] standard provided [here]…” (EFG79603).
Also, “That phrase [standard] might sound confusing for some students” (EFG38502).
Furthermore, “There’s no standardized kind of criterion achievement standards, so like is this for
a particular activity” (EFG90501). In other words, the criteria and standards may vary across
different disciplines or types of assignments. Moreover, “I was like what rules? The rules what
rules are you referring [to] like how assessments are built? How we’re supposed to [follow]? So
to me, that was a bit ambiguous right or vague rather” (EFG90501).
Second, the set of SFL items might need more clarification and distinct categories (i.e., the
SFL groups) compared to the set of SAL items. However, the direct message from the SAL items
can also be understood as a narrow view of assessment. For example, “their idea of assessment is
very small and very narrow, so I think they [survey respondents] would just be thinking of exams,
quizzes maybe homework and so they’re interpretation” (EFG20806).
Another issue of the SFL Groups 1–7 were not distinguishable. “I agree with [EFG38502].
I think the first one [the set of the SAL items] was much more straightforward for me… I had
uncertainties about what particular category titles meant…category 4 processes feedback
information to me that was vague” (EFG90501). In addition, “But like processing feedback
information … using feedback and [I] found [they are] really similar to me and I had trouble with
it” (EFG20806).
Third, feedback as a reciprocal process can go beyond information exchanges. During the
focus group discussion, the roles of information user and provider in the feedback process become
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not fixed from the SAFL perspective. In addition, the “reciprocal relationship” described in the
feedback process can be about emotions too, not only for information exchanges. For example, “I
think I recognize that they have roles as both user and provider of information” (EFG90501) and
“It was a reciprocal … because it could be about like going back and forth” (EFG38502). Also,
“part of the reciprocal process … it could be about emotions, but it could also be about knowing
how that process is going to work” (EFG38502).
Finally, feedback and judgment might be perceived differently. The focus group discussed
the different goals or intensity of these two terms: “Feedback. It sounds like… a formative way of
affecting people versus when you [use] judgment at sound [like] the final summative evaluation”
(EFG20806). Similarly,
“Many times [in the survey] judging is different from feedback…Because in judging, you
actually make a decision. Two, whether something is right or wrong, or whether something
is a high grade or a low repeat. Whereas some feedback, you’re just giving
recommendations to be the word feedback elicits a sense of what I need to give as
recommendations. Not necessarily pass a judgment” (EFG83105).
Summary of Findings in the DEV Phase
In summary, the qualitative findings in the DEV phase informed me what students’ and
instructors’ suggestions on items revision during the process of SAFL refinement. For example,
giving examples that show the differences between assessment criteria and standards was because
of these qualitative findings. Also, the quantitative result showed the need for some adjustments
during the item selection process. Table 4.2 shows the changes in the item selection process. I
discussed the quantitative findings during the expert reviewing process. In what follows, the
reasons for qualitative justifications are explained thoroughly.
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Although an average hit rate of 80% may be ideal, there is no specific criterion for the level
of agreement needed. Various experts suggested that “when using the percentage of absolute
agreement, values from 75% to 90% demonstrate an acceptable level of agreement” (Hartmann,
1977; Stemler, 2019). In addition, if there are more than five to seven rating levels, an absolute
agreement level closer to 75% is considered acceptable (Graham et al., 2012). With this in mind,
it was possible to include some items with hit rate values lower than 80%.
For SAL items, only SAL 13–16 belonged to SAFL Group 3 (Assessment for grading).
After reviewing each item, SAL 13 (I think the University makes me do assessments to help me
ascertain the quality of my work) was chosen because it represented Group 3 well even though
SAL 15 had a higher hit rate than SAL 13. For SFL items, most hit rates were lower than 80%, so
the search started with 75%, 67%, until 50%. SFL Group 4 was the only one without items with a
hit rate of more than 50%. SFL 17 and 19 were chosen because their hit rates of 50% were greater
than SFL 16 and SFL 18.1 and 18.2.
Once the adjustments were made, the average hit rate of the 15 selected items of SAL was
83% and for SAL was 73%. In total, the average hit rate of the 30 SAFL items was 78%, which
demonstrated an acceptable level of agreement.
Table 4.2: Integrated Results Matrix for the Selection of SAFL Items
Quantitative result

Qualitative justification

Reason

When the cutoff hit rate was

After experts’ reviews, three

No items in SAL Group 3.

80%, only 12 out of 30 SAL

more SAL items were added

Adjustments made to ensure

items qualified

to the selection, and the

there were items from each

average hit rate was 83%.

SAL Group.
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Quantitative result

Qualitative justification

Reason

When the cutoff hit rate was

After experts’ reviews, nine

No items in SFL Group 3, 4,

80%, only 6 out of 31 SFL

more SFL items were added

6 and 7. Adjustments made to

items qualified

to the selection, and the

ensure there were items from

average hit rate was 73%.

each SFL Group.

30 selected items

The average hit rate of the 30

61 initial items

selected items was 78%.

Pilot Study
After the final draft—the 30 SAFL items (See Appendix E)—was approved by all expert
reviewers, an initial data collection was done. There were 173 initial responses. After data
screening for items with a missing value (60 responses) or other concerns (3 responses), there were
110 valid responses available. Seven multivariate outliers were identified by calculating the
“Mahalanobis Distance.” The data were adequate to run a factor analysis because of the KMO
(Kaiser-Meyer-Olkin) test = .87 > .5. After conducting a principal component analysis (with direct
oblimin rotation) and reliability analysis on the data, the final draft of the 30 SAFL items seemed
very promising. That is because there were no cross-loading items, and only one item (SAFL 22)
failed to load after five simple factors were extracted with “direct oblimin” rotation and, in
combination, it explained 70.66% of the variance. In addition, the reliability was good because of
Cronbach’s alpha = .956 > .8. Since there was no strong evidence showing the need to revise the
SAFL questionnaire, the data collection continued. Later, all these pilot responses were included
in the final data analysis in the QUAN phase.
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QUANTITATIVE FINDINGS IN THE QUAN PHASE
This section presents the primary analysis of the study. The flow is data screening first,
followed by initial checks, main analysis, and post-analysis of the three-stage procedures for factor
analysis (See Figure 3.2).
Data Screening
Factor analysis (FA) has been known as exquisitely sensitive to outlying cases, incomplete
data with missing values, and poorly distributed variables (Tabachnick & Fidell, 2019). Therefore,
the following actions were taken to minimize those potential threats to the adequacy of the data.
Sample Size
Besides factor loading and communalities, a sufficient sample size heavily weighs in on
the reliability of FA (Comrey & Lee, 2016). In general, a sample size of 300 cases is considered
as good or acceptable for FA. To be more accurate, Comrey & Lee (2016) classified 100 as a poor
sample size, 200 as fair, 300 as good, 500 as very good, and 1,000 or more as excellent. A common
rule of thumb is to have at least a 10:1 ratio of participants to measured variables (Field, 2018;
Jiang et al., 2016). In the study, since there were 30 items (measure variables) in the SAFL
questionnaire, the minimum sample size would be 300 cases.
Missing Data
Missing data is “one of the most pervasive problems in data analysis” (Tabachnick &
Fidell, 2019, p. 54). Its seriousness depends on what the percentage of missing data is, why it is
missing, and if there is a pattern of missing data. Therefore, there are many recommended data
screening procedures or checklists available. Particularly for missing data in surveys, Mirzaei et
al. (2021) provided an algorithm for handling missing data (See Figure 4.5). In the Figure 4.5,
there are few acronyms related to the types of missing data: Missing At Random (MAR), Missing
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Completely At Random (MCAR), and Missing Not At Random (MNAR), which is also called Not
Missing At Random (NMAR) in some literature.

Figure 4.5: Algorithm for Handling Missing Data.
Note: Adapted from “Missing Data in Surveys: Key Concepts, Approaches, and Applications,” by
A. Mirzaei, S. R. Carter, A. E. Patanwala, and C. R. Schneider, 2021, Research in Social and
Administrative Pharmacy, p. 5 (https://doi.org/10.1016/j.sapharm.2021.03.009). Copyright 2021
by the ScienceDirect.
IBM SPSS DESCRIPTIVES was run on the data to identify any duplicates or missing
values. The result showed that there were initially 576 responses, including one duplicate (0.2%)
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and 126 cases (21.9%) with missing values. After the duplicate case was deleted, 575 responses
were available for missing data analysis. For all 30 measured variables, the percentages of missing
data were ranged from 10% to 40%. For example, the missing data percentages were following a
staircase pattern: 18.4% for SAFL 1 to 5, 19% for SAFL 6 to 10, 20.7% for SAFL 11 to 15, 21%
for SAFL 16 to 20, and 21.9% for SAFL 26 to 30. The reason for this staircase pattern was because
the survey items were six groups of 5 items. Based on the algorithm by Mirzaei et al. (2021),
missing data might be imputed, and more information is needed to understand why it is missing
and if there is a pattern of missing data. Thus, IBM SPSS Missing Value Analysis (MVA) was run
on the data (𝑁 = 575).
There were two main reasons to run MVA. One is to understand the pattern of missing
data. The other one is to check whether the pattern of missing data is completely random or not.
The MVA outcomes showed that there were three tabulated patterns: 106 cases with missing
values since SAFL 1, 10 cases with missing values since SAFL 11, and 449 cases without any
missing values. It showed that most of the cases with missing values dropped out of the survey at
the very beginning of the survey. Thus, it was pointless to keep those 126 cases since the quality
was too low. The other main purpose of running MVA was to perform Little’s MCAR test (Little,
1988) and determine the 𝑝-value of the Expectation-Maximization (EM) algorithm. The EM
algorithm estimates the means, the covariance matrix, and the correlation of measured variables
with missing values (Dempster et al., 1977). For Little’s MCAR test, the null hypothesis is that the
data are MCAR and the 𝑝-value is not significant. In other words, the pattern of missing values
does not depend on the data values. If the 𝑝-value for Little’s MCAR test is significant at the 0.05
level, then the data may be MAR or MNAR. Additional quantitative and qualitative investigation
is needed when the data are not MCAR (See Figure 4.5). In the study, the 𝑝-value for Little’s
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MCAR test is 0.990, so listwise deletion with missing values is appropriate. Listwise deletion
means that any cases with one or more missing values would be excluded from further analysis.
After the listwise deletion of missing values, 449 responses remained available.
In summary, one duplicated response and 126 responses with missing values were found
in the data screening stage. In addition to that, one incident occurred during data collection. There
were 31 survey responses flagged for possible fraudulent cases by the software QuestionPro. After
careful reviews and then deletion of those 31 fraudulent responses, there were a total of 418 cases
after the data screening process.
Outliers
Multivariate outliers are cases with an unusual combination of scores on two or more
variables so that it distorts statistics (Tabachnick & Fidell, 2013). To identify multivariate outliers,
IBM SPSS REGRESSION was run on the data to calculate the Mahalanobis Distances.
Mahalanobis Distance (M-D) is “the distance of a case from the centroid of the remaining cases
where the centroid is the point created at the intersection of the means of all the variables”
(Tabachnick & Fidell, 2013, p. 108). Also, M-D can be evaluated using the chi-square (𝜒 2 )
distribution.
The criterion for multivariate outliers is using a conservative probability estimate with MD at 𝑝 < .001 (Tabachnick & Fidell, 2013). M-D is evaluated as 𝜒 2 with the degree of freedom
2
equal to the number of variables (i.e., 𝑑𝑓 = 30). Thus, any case with an M-D greater than 𝜒30
=

59.703 (𝑝 < .001) is a multivariate outlier. There were 28 multivariate outliers identified. After
the deletion of those 28 outliers, there were 390 remaining cases available for analysis. Figure 4.6
presents the flowchart of the participant screening process.
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Figure 4.6: Flowchart of Participant Screening Process.
Normality
Two components of a normal distribution are skewness and kurtosis. The skewness value
tells how symmetric the distribution is, and the kurtosis value represents the peakedness in a data
distribution (Tabachnick & Fidell, 2019). The 30 variables were examined for their normality
through IBM SPSS DESCRIPTIVE. The skewness and kurtosis values were converted into 𝑧scores by using the formula: 𝑧 = (𝑆 − 0)⁄𝑆𝐸 where 𝑆 : skewness/kurtosis value and 𝑆𝐸 :
standard deviation of the sampling distribution, which is called the standard error for
skewness/kurtosis.
Skewness
According to Field (2018), “An absolute value greater than 1.96 is significant at 𝑝 < .05,
above 2.58 is significant at 𝑝 < .01, and above 3.29 is significant at 𝑝 < .001” (p. 248). Not only
did all SAFL variables have positive skewness, but they were significantly skewed at the level of
𝑝 < .001.
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Kurtosis
Based on Waternaux (1976), “underestimates of variance associated with positive kurtosis
disappears with sample 100 or more cases; with negative kurtosis, underestimation of variance
disappears with sample 200 or more” (Tabachnick & Fidell, 2019, p. 70). Since our sample size
was greater than 200, the significance of non-zero kurtosis diminished no matter the SAFL variable
had a positive or negative kurtosis.
In summary, although the distribution was far from normal, it would not make a substantive
difference in the analysis due to the large sample size. The Central Line Theorem indicates that
“as sample sizes get larger, the assumption of normality matters less because the sampling
distribution will be normal regardless of what our population data look like” (Field, 2018, p. 248).
Because of the violation of the normality assumption, the significance tests like KolmogorovSmirnov and Shapiro-Wilk tests seemed to be inappropriate and of no use. Also, the credentials of
the published SAL survey (Smith et al., 2013) and SFL characteristics (Molloy et al., 2019) had
led to the decision—no deletion of variables or transformations was performed.
Initial Checks: Correlation Between Variables
The general procedures of factor analysis and principal analysis are shown in Figure 4.7.
The initial checks were discussed in the following subsections. Principal axis factoring is a method
of extracting factors from the original correlation matrix with squared multiple correlation
coefficients placed in the diagonal as initial estimates of the communalities (IBM SPSS Statistics,
2021). These factor loadings are used to estimate new communalities that replace the old
communality estimates in the diagonal. Iterations continue until the changes in the communalities
from one iteration to the next satisfy the convergence criterion for extraction. Principal
components analysis (PCA) is “a statistical technique that linearly transforms an original set of
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variables into a substantially smaller set of uncorrelated variables that represents most of the
information in the original set of variables” (Dunteman, 1989, p. 7).
Before proceeding to the main analysis, a preliminary analysis (i.e., the principal
components extraction) was performed. IBM SPSS FACTOR ANALYSIS was run on the data.
The settings of the preliminary analysis were:
•

Extraction: Principal components,

•

Rotation: Varimax (orthogonal rotation) with maximum iterations for convergence:
25 (the default),

•

Option: Suppress small coefficients if its absolute value is below 0.3 (not 0.1 as the
default).

Field (2018) suggested the first run-trough cutoff factor loading to be 0.3 even though 0.4 is
substantial.

Figure 4.7: General Procedure for Factor Analysis and PCA.
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Note: KMO = Kaiser-Meyer-Olkin. 𝑅-matrix = Correlation matrix. PCA = Principal components
analysis. Adapted from Discovering Statistics Using SPSS (p. 797), by A. Field, 2018, SAGE
Publishing. Copyright 2018 by the SAGE Publishing.
Linearity
The assumption of linearity is that “there is a straight-line relationship between two
variables (where one or both of the variables can be combinations of several variables)”
(Tabachnick & Fidell, 2019, p. 72). The correlation matrix (or so-called 𝑅-matrix) represented the
correlation between variables from the preliminary analysis (See Figure 4.8). One should be
careful with the correlations less than .3 and greater than .9 because the item might be not fit with
the others or be collinear. No correlation was higher than .9, but some were less than 0.3. Seventysix percent of the correlations between SAFL 20 and the others were lower than 0.3. Thus, it would
be better to exclude SAFL 20 from the scale since it had very little correlation with any other items.
In conclusion, there was evidence to reject the null hypothesis and conclude that there was a strong,
positive association between most pairs of SAFL variables at the level of 𝑝 < .001.
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Figure 4.8: Heat map of the Correlation Matrix (𝑅-Matrix).
Note: If the correlation is closer to 0, the color is darker.
Multicollinearity and Singularity
“Multicollinearity and Singularity are problems with a correlation matrix that occurs when
variables are too highly correlated” (Tabachnick & Fidell, 2019, p. 76). Field (2018) described
multicollinearity as when variables that are “very highly” correlated (i.e., correlation r > 0.8) and
singularity means variables that are “perfectly” correlated. For example, when the correlation
value 𝑟 is 0.90 or above, there is a multicollinearity problem. If one of the variables is a
combination of two or more of the other variables, then it is a singularity issue because this variable
is redundant.
Multicollinearity can be detected by checking if the determinant of the 𝑅-matrix, denoted
as |𝑅|, is greater than .00001 (Field, 2018). Based on the result of the preliminary analysis, the
determinant was 2.22E–8. That is 0.0000000222 < 0.00001, so multicollinearity or singularity may
exist. It led to further investigation on multicollinearity.
For further screening multicollinearity, IBM SPSS LINEAR REGRESSION was run on
the data for “collinearity diagnostics.” Based on the collinearity statistics, the highest VIF
(variance of inflation factor) was 2.861, showing no serious multicollinearity is evident because
none of the VIF values is greater than the cutoff value of 10 (Field, 2018). Since the tolerance is
the reciprocal of VIF, the cutoff value or the tolerance is 0.1. If the tolerance is zero, then there is
an issue with singularity. If the tolerance is close to zero, then there is a multicollinearity problem.
Since the lowest tolerance is 0.349, there was no serious multicollinearity or singularity.
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Factorability of R
Based on the result of the preliminary analysis, 𝑅-matrix (See Figure 4.8) showed that
most correlations among the 30 SAFL variables are greater or equal to 0.3. Therefore, patterns in
responses to variables were anticipated. The factorability can be checked through two components:
Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett’s test of sphericity.
•

Kaiser-Meyer-Olkin Measure of Sampling Adequacy: Kaiser’s measure of
sampling adequacy⎯KMO (Kaiser-Meyer-Olkin) test can be run for “the ratio of
the squared correlation between variables to the squared partial correlation between
variables” (Field, 2018, p. 798). A general rule of thumb is that a KMO value is
higher than 0.5 for satisfactory factor analysis (Field, 2018; Hinton et al., 2004).
Since the KMO test value is 0.94, it means that the data is highly suitable for factor
analysis.

•

Bartlett’s Test of Sphericity: Bartlett’s measure of sphericity of the data is used
to “test the null hypothesis that original correlation matrix is an identity matrix”
(Field, 2018, p. 810). To put it another way, it compares the observed 𝑅-matrix
against an “identity matrix.” The null hypothesis is that the variables are
orthogonal. That is, they are not correlated. The “identity matrix” is a square matrix
(i.e., an 𝑛 × 𝑛 matrix) with ones on the main diagonal and zeros elsewhere. If this
test is not statistically significant, a factor analysis should not be performed.

Since the sample size of the study is more than 300, the test is very likely to be significant
at the level of 𝑝 <.001. Table 4.3 shows that Bartlett’s test was significant (.000) as expected.
Also, it means that there are relationships between the variables. Thus, the null hypothesis is
rejected.
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Table 4.3: KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling

.936

Adequacy.
Bartlett’s Test of

Approx. Chi-Square

6664.862

Sphericity

df

435

Sig.

.000

Note: Kaiser-Meyer-Olkin (KMO). Degree freedom (df). Significance (Sig).
Outliers among Variables
The squared multiple correlations (SMCs) among variables can be used to screen for
outliers among variables. An outlier among variables is defined as “a variable with a low SMCs
with all other variables and low correlations with all important factors” (Tabachnick & Fidell,
2019, p. 483). SMCs are calculated by the formula: SMCs = 1 − Tolerance. Since the lowest SMCs
among variables was 0.32 (the tolerance of SAFL 20 = 0.680), all 30 variables should be retained.
Thus, there is no outlier among variables.
Main Analysis: Factor Extraction
Before factor extractions, the first question is to determine the number of factors that should
be extracted. It can be decided in three ways: Kaiser’s criterion, scree plot, or parallel analysis.
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Kaiser’s Criterion
By default, IBM SPSS uses Kaiser’s criterion to extract factors. Kaiser’s criterion is to
“retain factors with eigenvalues greater than 1 (followed by normal varimax rotation), or more
liberal value of 0.7” (Field, 2018, p. 790). Eigenvalues indicate variance explained by the specific
factor out of the total variance. A factor with a low eigenvalue means that it contributes little to
the explanation of variances in the variables. Table 4.4 shows that there were five valid factors
based on Kaiser’s criterion.
Table 4.4: Initial Eigenvalues of the Five Factors
Factor

Eigenvalues

% of variance

Cumulative %

1

11.906

39.686

39.686

2

2.540

8.467

48.153

3

1.515

5.048

53.201

4

1.288

4.293

57.494

5

1.208

4.025

61.519

6

0.965

3.218

64.737

Note: Extraction Method: Principal Axis Factoring. The eigenvalues higher than one are in bold.
Scree Plot
Since the sample size is greater than 200, Stevens (2002) suggested using the scree plot
(See Figure 4.9) to find the point of inflection as the cutoff for retaining factors (excluding the
inflection point). A scree plot (or eigenvalue plot) is a graph of underlying factors (x-axis) listed
in decreasing order of their eigenvalues (y-axis) from the left to the right side of the plot. A point
of inflection here is where the slope of the line changes sharply. Figure 4.9 shows where the
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inflection points were located (e.g., factor #6, 10…), so there could be five or more underlying
factors.

Figure 4.9: Scree Plot of the Preliminary Analysis.
Parallel Analysis
Parallel analysis was run by using O’Connor’s (2000) codes for IBM SPSS (See
https://people.ok.ubc.ca/brioconn/nfactors/nfactors.html). After comparing the random data
eigenvalues with the real-data eigenvalues (Table 4.4), retaining five factors was accepted because
the first five random data eigenvalues were still less than the first five real-data eigenvalues. Thus,
extracting five factors is acceptable.
Extraction Method: Rotation
For factor extraction, IBM SPSS offers different factor analysis rotations: Varimax, direct
oblimin, quartimax, equamax, or promax oblimin. Three of those rotations are orthogonal (i.e.,
varimax, quartimax, and equamax), and two are oblique (i.e., direct oblimin and promax oblimin).
The choice between orthogonal or oblique rotations is to consider if those latent factors are related
to each other. If they are related, then oblique rotations might be a better choice, especially promax
oblimin, because it is useful for large datasets (IBM SPSS Statistics, 2021).
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In the study, the factors seemed more likely to be related. Still, all five rotations were
discussed in the following subsections. The general settings were: (1) Extraction: Principal axis
factoring, (2) Rotation: With maximum iterations for convergence: 25 (the default), (3) Option:
Suppress small coefficients if its absolute value below 0.4 (not 0.1 as the default) as Field (2018)
recommended.
•

Orthogonal Rotation: Varimax. Varimax is an orthogonal rotation method that
minimizes the number of variables that have high loadings on each factor (IBM
SPSS Statistics, 2021). This method simplifies the interpretation of the factors.
Varimax aims to “maximize the variance of factor loadings by making high
loadings higher and low ones lower for each factor” (Tabachnick & Fidell, 2013,
p. 673). There were four cross-loadings: SAFL 5, 19, 23, and 28. Three items failed
to load: SAFL 20, 22, and 22.

•

Orthogonal Rotation: Quartimax. Quartimax is a rotation method that minimizes
the number of factors needed to explain each variable (IBM SPSS Statistics, 2021).
This method simplifies the interpretation of the observed variables. There were 13
cross-loadings: SAFL 1, 2, 3, 4, 6, 7, 8, 9, 11, 13, 14, 16, and 21. One item failed
to load: SAFL 20.

•

Orthogonal Rotation: Equamax. Equamax is a rotation method that is a
combination of the varimax method, which simplifies the factors, and the quartimax
method, which simplifies the variables (IBM SPSS Statistics, 2021). There were
three cross-loadings: SAFL 5, 19, and 27. One item failed to load: SAFL 20.

•

Oblique Rotation: Direct Oblimin. Direct oblimin is a method for oblique
(nonorthogonal) rotation. When delta equals 0 (the default), solutions are most
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oblique. As delta becomes more negative, the factors become less oblique (IBM
SPSS Statistics, 2021). To override the default delta of 0, enter a number less than
or equal to 0.8. The benefit of extracting factors with oblique (correlated) rotation
is “most of the complexities of orthogonal rotation remain and several others are
added” (Tabachnick & Fidell, 2013, p. 678).
For oblique rotations, the factor matrix is divided into two: pattern matrix
and structure matrix. The pattern matrix includes “factor loadings and is
comparable to the factor matrix that we interpreted for the orthogonal rotation”
(Field, 2018, p. 816). Also, Field (2018) suggested interpreting the pattern matrix
because of its simplicity compared to the structure matrix—a product of the pattern
matrix and the matrix containing the correlation coefficients between factors.
For the first attempt, there was no factor matrix produced because the
rotation failed to converge in 25 iterations (the default maximum iterations for
convergence = .001). After increasing the maximum iterations for convergence to
50, there were no cross-loadings, and only one item failed to load: SAFL 20. Both
the pattern matrix and factor correlation matrix suggested that the factors were
related. Only Factor 2 had small relationships with the other factors.
•

Oblique Rotation: Promax Oblimin. Promax oblimin is an oblique rotation, which
allows factors to be correlated. This rotation can be calculated more quickly than a
direct oblimin rotation, so it is useful for large datasets (IBM SPSS Statistics, 2021).
There were no cross-loadings, but three items failed to load: SAFL 20, 22, 23. Both
the pattern matrix and factor correlation matrix suggested that the factors were
related.
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Post Analysis: Reliability Analysis
Reliability is “the ability of separate researchers to come to similar conclusions using the
same experimental design or participants in a study to consistently produce the same
measurement” (Lowhorn, 2007, p. 2). Reliability can be assessed in several different ways, and
Cronbach’s Alpha is the most popular one. The alpha model is a model of internal consistency
based on the average inter-item correlation (IBM SPSS Statistics, 2021).
Cronbach’s alpha (or called coefficient alpha) is “to demonstrate that tests and scales that
have been constructed or adapted for research projects are fit for purpose” (Taber, 2018). In other
words, it shows the measure of internal consistency of a set of scale items. That is why it is
considered as a measure of scale reliability, especially for multiple-question Likert scale surveys.
In the study, Cronbach’s alpha was used to demonstrate the reliability of the SAFL questionnaire.
According to the rule of thumb, the acceptable reliability is at least .70 (Taber, 2018), and the value
of .80 or greater is preferred in most social science research situations. Hinton et al. (2004)
suggested that .9 and above indicate excellent reliability, .7 to .9 indicates high reliability, .5 to .7
indicates moderate reliability, and .5 and below indicates low reliability.
IBM SPSS RELIABILITY ANALYSIS was run on the data with the alpha model.
Cronbach’s alpha coefficients of the five factors were found .87 (Factor 1), .83 (Factor 2), .88
(Factor 3), .88 (Factor 4), and .83 (Factor 5), respectively. It showed a high reliability level of each
dimension. All items appeared to be worthy of retention because of the overall Cronbach’s 𝛼 =
.944 (> .8). Removal of any item would only decrease alpha, besides SAFL 20: I regularly engage
in dialogue with my peers or instructors to extract information for improvement. All items
correlated with the total scale showed excellent reliability.
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Summary of Main Analysis
After comparing the results of the five different factor analysis rotations, direct oblimin
rotation produced a “simple structure” of the underlying hypothetical constructs. Direct oblimin
was appropriate for factor extraction on the data because it had a very simple rotation result, and
fewer items failed to load. Also, SAFL 20 was excluded from running factor analysis since it had
little correlation with the other items and no impact on reliability as well. Perhaps the statement of
SAFL 20: I regularly engage in dialogue with my peers or instructors to extract information for
improvement, which might be deemed as a general or vague description of one’s learning process.
The participants might not notice the emphasis on engaging in dialogues with others to elicit
critical information they need to improve learning in a feedback process. Table 4.5 shows the fivefactor structure’s factor loadings, extraction communalities (ℎ2 ), and percent of variance after
running direct oblimin rotation on the 29 SAFL Items.
Table 4.5: Factor Loadings, Extraction Communalities (ℎ2), and Percent of Variance
SAFL item

F5

ℎ2

–.11 –.03

.10

.71

.08

–.14 –.06

.11

.66

.18

–.20

–.07 .55

F1

F2

.72

.07

.68

.60

F3

F4

Factor 1: Assessment for generating feedback (AF)
11. Using the rubric criteria and standards helps
me monitor my work progress accurately.
13. Using the rubric criteria and standards helps
me improve my work.
15. I am capable of using the rubric to guide
myself in producing the work that will get me the
grade I want.
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.02

SAFL item
14. I see the value in using the standards and

F1

F2

F3

F4

F5

ℎ2

.59

.04

–.15

.00

.14

.60

.56

–.25

.05

.19

.10

.48

.47

.27

.03

.17

.03

.48

.07

.69

–.02

.13

.11

.66

.16

.64

.05

.19

.09

.65

.03

.44

–.12

.33

.07

.56

.16

.41

–.05

.20

.04

.41

–.01

–.03

–.79

.02

.07

.68

criteria in the rubric to improve my work.
12. Using the rubric criteria and standards helps
me monitor my peer’s work progress accurately.
19. Understanding the standards and criteria in
the rubric helps me evaluate my work and the
work of others.
Factor 2: Feedback beliefs and attitudes (FBA)
16. I understand that feedback can help me
continually improve my work.
18. I appreciate the role of the feedback process
in improving my work.
25. When giving feedback, I aim to provide
honest and productive information/comments
without acting offensive.
17. Feedback information comes in different
forms and from different sources, so it can
change over time and context.
Factor 3: Assessment benefits (AB)
2. The instructor’s assessment process is clear to
me.
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SAFL item
3. I understand the "criteria" (e.g., Purpose,

F5

ℎ2

F1

F2

F3

F4

.11

–.06

–.76

.06

–.05 .65

–.08

.06

–.72

.00

.12

.18

–.07

–.70

.05

–.01 .64

.07

–.03

–.43

.10

.32

.57

.01

.01

–.04

.78

.01

.65

–.01

–.01

–.08

.72

.04

.59

.11

.09

–.07

.61

–.10 .49

Organization, Grammar, ...) in the rubric that will
determine how my work is assessed.
1. I understand the assessment (assignment, quiz,

.61

in-class questions...) process.
4. I understand "standards" (e.g., Excellent,
Satisfactory, Needs improvement, ...) in the
rubric that will determine how my work is
assessed.
5. Assessment helps me figure out what is
important to learn.
Factor 4: Feedback strategies and emotions (FSE)
29. I know how to transform received feedback
information into actions for improvement.
30. In response to feedback, I monitor my
progress to identify the issues before taking
action.
28. I recognize that not only do I receive
feedback, but also I have the role of providing
feedback to others.
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SAFL item
27. I recognize that when receiving or responding

F5

ℎ2

F1

F2

F3

F4

–.11

.27

–.14

.56

–.11 .51

.19

–.25

0.05

.55

.18

.49

–.03

.03

–.05

.53

.06

.34

.11

.15

–.01

.52

.12

.53

.01

.27

–.04

.46

.06

.46

.13

.06

–.06

.42

.14

.41

.06

–.07

.02

.00

.76

.60

–.03

.16

–.12 –.04

.69

.59

to feedback from others, not everyone will react
in the same way.
21. I use a wide collection of strategies to elicit
appropriate information from others to assist my
learning.
26. I manage the emotional challenges caused by
unwelcoming and misjudging feedback.
23. I identify key information in feedback, which
may require me to ask for more detail or clarity
from others.
24. I am open to receiving feedback without
feeling defensive.
22. When I receive feedback, I identify key
elements about the task or learning outcomes to
evaluate my work and the work of others.
Factor 5: Assessment for learning and grading (ALG)
9. The goal of the assessment is to help me find
out the grade I deserve.
7. Assessment helps me find out how much of the
course content I understand.
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F1

F2

F3

F4

F5

ℎ2

.13

.03

–.02

.06

.68

.65

.05

.18

–.06 –.06

.61

.48

–.04

–.11

–.08

.54

.36

Percent of variance 40.47

8.73

4.98 4.40 4.16

SAFL item
8. Assessment helps me figure out how well I
learn by checking if I reach the standards and
criteria in the rubric.
6. Doing assessment tasks (assignment, quiz, inclass questions…) helps me learn more.
10. Assessment helps me complete the minimum

.10

work needed to pass (the course/exam…).

Note: 𝑁= 390. The extraction method was principal axis factoring with an oblique (direct oblimin
with Kaiser normalization) rotation converged in 20 iterations. Factor loadings above .40 are in
bold.
Confirmatory Factor Analysis
Confirmatory factor analysis (CFA) was performed by using RStudio (Vesion1.4.1717).
The purpose of CFA is to test specific hypothesis structures and relations between the latent
variables in the data (Field, 2018). In other words, CFA tests if the data fit the hypothesized
measurement model, which was extracted by EFA. Brown (2006) described that CFA is always
used during scale development to investigate the latent structure of a test instrument (e.g., a
questionnaire).
The result of CFA showed the first-order factor loadings (See Figure 4.10) for “assessment
for generating feedback (AF)” domain of scale ranged from .63 to .83, for “feedback beliefs and
attitudes (FBA)” domain of scale ranged from .66 to .80, for “assessment benefits (AB)” domain
of scale ranged from .74 to .81, for “feedback strategies and emotions (FSE)” domain of scale
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ranged from .57 to .80, and for “assessment for learning and grading (ALG)” domain of scale
ranged from .55 to .82. All factor loadings were statistically significant 𝑝 < .001.

Figure 4.10: Lavaan Plot of the Hypotheses Structure and Relations Between the Latent
Variables in the Data.
Note: Standardized regression paths, showing only paths with 𝑝 < = .05. The unidirectional
arrows (→) represent the paths (e.g., factor loadings). The bidirection arrows (↔) represent the
covariances between two factors.
The result of the three main model fit indices in CFA was model chi-square, Comparative
Fit Index (CFI), Tucker–Lewis index (TLI), and Root Mean Square Error of Approximation
(RMSEA) in Table 4.6. First, the chi-square (𝜒 2 ) goodness-of-fit statistic was significant (𝑝 =
.000), indicating a the poor fit. Yet, the chi-square goodness-of-fit statistic is very sensitive to the
sample size. That is why it does not matter when the sample size is large. Thus, an alternative fit
index commonly used is the ratio of chi-square to the degree of freedom. If the ratio is between 2
to 3, it indicates an acceptable fit between the hypothesized model and the data (Tabachnick &
Fidell, 2019). In the study, the 𝜒 2 (367) = 1075.67 (𝑝 = .000) and the degrees of freedom 𝑑𝑓 =
367, so the ratio 𝜒 2 ⁄𝑑𝑓 = 2.93 < 3, which is acceptable. Second, CFI is a popular fit index as a
supplement to the model chi-square (UCLA, 2021). The range of CFI is between zero and one,
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and values greater than 0.90 (conservatively 0.95) indicate a good fit. The CFI was .89, which was
almost but not quite at the threshold of 0.95 and 0.90. Third, TLI measures a relative reduction in
misfit per degree of freedom (Tucker & Lewis, 1973). If TLI is higher than .90, it is an acceptable
fit (Bentler & Bonett, 1980). The result showed TLI = .876, which was closed to .90. Lastly,
RMSEA values of 0.01, 0.05, and 0.08 indicate excellent, good, and mediocre fit, respectively
(Tabachnick & Fidell, 2019). In the study, the RMSEA was 0.07 (𝑝 < .05). In summary, all the
CFA fit indices suggested that the five factors provided a reasonable fit for using 29 SAFL items
to measure student assessment-based feedback literacy.
Table 4.6: Three Main Model Fit Indices in CFA
Model fit indices
Chi-Square Test of Model Fit
Test statistic

1075.673

Degrees of freedom (𝑑𝑓)

367

P-value (Chi-square 𝜒 2 )

.000

Root Mean Square Error of Approximation (RMSEA)
Estimate

.070

90 Percent confidence interval - lower

.066

90 Percent confidence interval - upper

.075

P-value RMSEA <= .05

.000

User Model versus Baseline Model
Comparative Fit Index (CFI)

.888

Tucker-Lewis Index (TLI)

.876
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EVIDENCE OF TRUSTWORTHINESS
In this section, the validities of the SAFL instrument will be discussed thoroughly in the
following subsections.
Content Validity
Face validity and content validity are frequently mentioned when discussing content
validity. Face validity is used to “imply that the appearance of a relationship between the test and
the external criterion is sufficient evidence of pragmatic validity” (Mosier, 1947, p. 194). Hardesty
and Bearden (2004) suggested “that any research using new, changed, or previously unexamined
scale items, should at a minimum be judged by a panel of experts for face validity” (p. 106).
Content validity (or logical validity) is “the degree to which individual items represent the
construct being measured, and cover the full range of the construct” (Field, 2018, p. 15).
Although some researchers might make face validity and content validity interchangeable,
Hardesty and Bearden (2004) used the dartboard representing the domain of a construct as an
example to distinguish them. If an item has face validity, then the dart (i.e., the item) will hit the
dartboard somewhere. For content validity to be established, darts must be randomly spread all
over the dartboard to show a proper representation of the construct is measured. Therefore, a more
in-depth process is required to establish content validity, compared to face validity.
In the study, there was face validity when adapting the existing and published SAL survey
(Smith et al., 2013) and SFL characteristics (Molloy et al., 2019) before developing the SAFL
survey. Later, the two-stage item sorting activity was implemented to ensure content validity
during the expert reviewing process.
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Construct Validity
Construct validity refers to “the extent to which a measure behaves the way that the
construct it purports to measure should behave with regard to established measures of other
constructs” (DeVellis, 2003, p. 53). In addition, face validity is a necessary but not sufficient
criterion to guarantee construct validity (Hardesty & Bearden, 2004). In this study, the construct
validity was exhibited in two-stage item sorting, instrument and response bias checking activities,
and the preliminary factor analysis.
First, when developing new survey items, “the two-step sorting procedure is very helpful
in verifying construct validity” (Agarwal, 2011, p. 7). In the study, the two-stage item sorting
activities were implemented during the DEV phase. The quantitative and qualitative findings from
the unstructured (open card) sorting and structured (closed card) sorting were the evidence for
construct validity.
Second, two threats of construct validity addressed in the study were instrument bias and
response bias. “When the questionnaire instructions, questions, scales, or response options
introduce bias, it is called instrument bias…When a bias is introduced because of the mentality or
predispositions of respondents, it’s called response bias” (Alreck & Settle, 2003, p. 101). In the
study, the instrument and response bias checking activities were implemented to increase construct
validity during the expert reviewing process.
Third, when the main analysis was performed, extraction communalities were calculated
(See Table 4.5). Initial communalities are estimates of the variance in each variable accounted for
by all components or factors; extraction communalities are estimates of the variance in each
variable accounted for by the components (IBM SPSS Statistics, 2021). Costello and Osborne
(2019) recommended that communalities of .40 to .70 are considered low to moderate in social
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sciences. Table 4.5 shows that the extracted factors represented the variables well because most
extraction communalities were within or above the range of .40 to .70. Only two extraction
communalities (i.e., SAFL 26 and SAFL 10) were less than .4. Thus, this instrument demonstrated
construct validity.
External Validity
The external validity is the generalizability (or called the “transferability” in qualitative
research) of a study that allows the results to be applied to other settings or people, even over time
(Lowhorn, 2007). For example, the types of threats to external validity are the interaction of
selection and treatment (e.g., the narrow characteristics of participants), the interaction of setting
and treatment (e.g., the characteristics of the setting of participants), and the interaction of history
and treatment such as the results of an experiment are time-bound (Creswell, 2009). That is,
external validity is concerned with the extent to which the researcher can be in control of too many
factors that may change the research outcomes. Therefore, the findings can only be transferable in
similar situations which are highly controlled or largely artificial (Merriam & Tisdell, 2016).
In the study, enriching transferability (external validity) was done to ensure “maximum
variation” during participant recruitments. Maximum variation means that the researcher will
purposefully seek variation or diversity in sample selection so that it may lead to a greater range
of application of the findings (Merriam & Tisdell, 2016). Although convenience sampling was
used, the data included all types of participants with different backgrounds (e.g., gender, age,
education, income level, etc.) to maintain its inclusiveness. For example, students were from
various disciplines (e.g., such as science, engineering, and liberal arts majors). Also, 27% of the
participants were 19 and below (27%), 51.2% were between 20 and 24, 12.6% between 25 and 29,
7.8% were between 30 and 39, and 1.6% were above 40.
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Internal Validity
The threats of internal validity are “experimental procedures, treatments, or experiences of
the participants that threaten the researcher’s ability to draw correct inferences from the data about
the population in an experiment” (Creswell, 2009, p. 162). For example, the common types of
threats to internal validity are history, maturation, regression, selection, mortality, diffusion of
treatment, compensatory or resentful demoralization, compensatory rivalry, testing, and
instrumentation.
One way to avoid the mortality issue is to recruit a large sample (> 100) to account for
dropouts. In the study, the sample size included more than 300 participants. Also, the researcher
can select participants who do not have extreme scores or characteristics in response to the threat
of regression (Creswell, 2009). The study did not concentrate on any specific characteristics of the
participants. For example, the participants’ discipline areas of their majors included Science
(36%), Liberal Arts (21%), Engineering (22%), Health Sciences (10%), etc. Finally, the participant
screening process described in Chapter 3 showed how the participants’ characteristics could be
distributed equally among groups of participants with different genders, ages, education levels,
etc.
Objectivity
The objectivity issues arise when the researcher’s ethics in truthfully interpreting data are
in question. Yet, the quantitative methodology has provided concepts (e.g., validity and reliability)
and procedures that may help the researcher deal with issues of objectivity (Lietz et al., 2006).
There were some strategies used in the study for the objectivity issues. The researcher’s
position, for example, is a common method for the researcher to describe his or her own
worldviews, assumptions, biases, or the relationship to the study that may influence the outcomes
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of the study (Merriam & Tisdell, 2016). In Chapter 3, the researcher’s worldview was presented.
Another strategy is through member checking. During the QUAL and DEV phases, I
communicated with the participants frequently to understand the rationales behind their responses
or to confirm if my interpretations of some initial findings were aligned with the participants.
CONCLUSION
A principal axis factor analysis was performed through IBM SPSS Version 26 for a sample
of 390 undergraduate and graduate students recruited through convenience sampling (See Figure
3.2). Principal components extraction was used before principal factors extraction to estimate the
number of factors, presence of outliers, absence of multicollinearity, and factorability of the
correlation matrices. With 𝛼 = .001 cutoff level, 28 of the original sample of 418 participants
produced scores that identified them as outliers. These cases were deleted from principal factors
extraction.
The factor analysis was conducted on the 30 SAFL items with oblique rotation (direct
oblimin). SAFL 20 was excluded from the factor extraction because it had little correlation with
the other items and no impact on reliability. One possible explanation for it was because the
statement was too general or vague for the participants. For example, the participants might not
notice the emphasis on engaging in dialogues with others to elicit crucial information they need to
improve learning in a feedback process.
The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis. The
KMO = .94 was well above the minimum value of .5 for satisfactory factor analysis (Field, 2018;
Hinton et al., 2004). Also, all KMO values (i.e., measures of sampling adequacy or MSA) for
individual items were greater than 0.87, which was well above the acceptable limit of .5 (Kaiser
& Rice, 1974).
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A preliminary analysis was run to obtain eigenvalues for each factor in the data. Five
factors were extracted with their eigenvalues greater than Kaiser’s criterion of one, and, in
combination, it explained 62.74% of the variance. The scree plot showed the inflection points that
would justify retaining five or more factors. The decision to retain five factors was because of the
large sample size, the convergence of the scree plot, and Kaiser’s criterion on this value. Table 4.5
shows the factor loadings after rotation. The result of EFA suggested the five-factor structure.
Cronbach’s alpha coefficients of the five factors were found .87 (Factor 1), .83 (Factor 2),
.88 (Factor 3), .88 (Factor 4), and .83 (Factor 5), respectively. It showed a high reliability level of
each dimension. The overall Cronbach’s alpha of the SAFL instrument was .944. Also, the scale
statistics indicated the correlations from weak (whose magnitude . 3 < |𝑟| < .5) to moderate
(. 5 < |𝑟| < .7) between the factors (See Table 4.7). Thus, the factors are not highly correlated,
and the scale is considered reliable.
Table 4.7: Factor Correlation Matrix
Dimensions

AF

FBA

AB

FSE

ALG

AF

1

.182

–.482

.509

.558

FBA

.182

1

–.300

.424

.121

AB

–.482

–.300

1

–.489

–.566

FSE

.509

.424

–.489

1

.437

ALG

.558

.121

–.566

.437

1

Note: Extraction Method: Principal Axis Factoring. Rotation Method: Oblimin with Kaiser
Normalization.
Finally, validity was discussed in the evidence of trustworthiness section. For example, the
construct validity had been exhibited in two-stage item sorting, instrument and response bias
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checking activities, and the preliminary factor analysis. Also, CFA was used to test how well the
five latent variables extracted via EFA fit the data. The results of CFA indicated that the five-factor
model was a reasonable model-data fit when 𝜒 2 (367) = 1075.67 (𝑝 = .000), CFI = .89, TLI =
.876, and RMSEA = 0.07. for using 29 SAFL items to measure student assessment-based feedback
literacy.
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Chapter 5: Discussion and Conclusion
This chapter presents the conclusion based on the research findings of collected data from
the focus group and online survey, followed by the limitations of the study and recommendations
for future research. Chapter 5 comprises the following eight sections: Summary of Findings,
Discussion of Findings, Implications for Practice, Contributions, Significance, Recommendations
for Future Research, Limitations and Delimitations, and Summary. The Summary of Findings
section presents the overall results of the study. The Discussion of Findings provides the answers
to the three research questions raised in the study. The Implications for Practice shows how
students and teachers can use the SAFL instrument in practice. The Contributions section describes
how the study addresses the two identified research gaps in the literature. The Significance presents
the importance of the study offered to feedback research. The Future Research provides
recommendations for future studies on SAFL. The Limitations and Delimitations describes the
influences and boundaries I could not control during data collection and analysis. Finally, the
Summary section provides a conclusion of the study.
SUMMARY OF FINDINGS
The findings of the study provide the conceptualization of Student Assessment-based
Feedback Literacy (SAFL), followed by the development and validation of the SAFL instrument.
SAFL is conceptualized by integrating student assessment and feedback literacies. In other words,
SAFL is a new perspective that confronts the intertwined relationship between assessment and
feedback, which was discussed extensively in Chapter 2.
An exploratory sequential mixed-methods (or exploratory design) approach was used to
develop and validate the SAFL questionnaire. The exploratory design is favorable when a
researcher develops a new instrument (Creswell & Plano Clark, 2017). Although the SAFL
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questionnaire was built based on 30 student assessment literacy items by Smith et al. (2013) and
31 student feedback literacy characteristics by Molloy et al. (2019), there is no existing instrument
from the SAFL perspective. Part of the reason is that both student assessment and feedback
literacies are still in their infancy.
The data collection has three phases: qualitative (QUAL), developmental (DEV), and
quantitative (QUAN) phases. In the QUAL phase, six themes were identified from the focus group
transcripts: Academic jargon, double-loaded description, complicated wording or phrase, repeated
wording or phrase, unclear wording or phrase, and lengthy description. The QUAL phase of the
data collection helped me understand and rephrase those ambiguous or confusing terms used in
the questionnaire. For example, the focus group suggested adding examples for the terms like
assessment criteria and standards to make it easier to distinguish their differences.
In the DEV phase, the focus group discussions revealed both students’ and instructors’
suggestions on items revision during the process of SAFL refinement. First, the meanings of
assessment rules, standards, or criteria are not fully understood. Second, the Student Feedback
Literacy (SFL) items are unclear, and the categories are vague. However, it could also mean that
the Student Assessment Literacy (SAL) items present only a narrow view of assessment. Third,
the roles of information users and providers in the feedback process are not fixed. Finally, the use
of judgment and feedback for students and instructors were perceived differently. For instance, the
focus group asked, “What rules are you referring [to] like how assessments are built? How we’re
supposed to [follow]?” (EFG90501). After understanding the different views of the suitable SAFL
items and categories during the iterations of questionnaires refinement, the quantitative evidence
(i.e., 75% was the acceptable cutoff hit rate) from the two-stage item sorting activity helped me
eliminate and select survey items strategically.
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Both Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) in the
QUAN phase were discussed thoroughly. The purpose of CFA is to verify specific hypothesis
structures and relations between the latent variables in the data (Field, 2018), whereas EFA only
seeks to investigate the number of factors extracted from the data. The EFA result shows that there
is a five-factor structure from the survey data (𝑁 = 390): Assessment for generating feedback
(AF), feedback beliefs and attitudes (FBA), assessment benefits (AB), feedback strategies and
emotions (FSE), and assessment for learning and grading (ALG). After the factor analysis, only
one item (i.e., SAFL 20) from the SAFL measure was eliminated. It is because of its low
correlation coefficients (less than .3 or .4) to the other items and its insignificant impact on the
scale reliability. After SAFL 20 was deleted, other items’ factor loadings, extraction
communalities were presented in Table 4.5. Also, the variance of each factor (in %) was included
in Table 4.5. The scale statistics indicate correlations from weak to moderate between the factors
(See Table 4.7). The Cronbach’s 𝛼 = .944 shows the SAFL instrument has high reliability. For
the CFA result, the fit indices suggest a reasonable model-data fit when 𝜒 2 (367) = 1075.67 (𝑝
= .000), CFI = .89, TLI = .876, and RMSEA = 0.07.
DISCUSSION OF FINDINGS
The answers to the three research questions (RQ) of the study are shown in the following
subsections individually.
RQ 1: What are students’ and instructors’ suggestions on items revision during the process
of SAFL refinement?
The qualitative data in the QUAL and DEV phases were used to answered RQ 1. Both
students’ and instructors’ suggestions on items revision were critical to the process of SAFL
refinement. In the QUAL phase, six themes were identified from the focus group transcripts:
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Academic jargon, double-loaded description, complicated wording or phrase, repeated wording or
phrase, unclear wording or phrase, and lengthy description. In the first round of reviewing process,
possible terms and wording were discussed to ensure the questions were framed in a way that
undergraduate students in any disciplines would understand. The details were discussed
thoroughly in Chapter 4. In the DEV phase, four observations of the second round of reviewing
process were found in the DEV phase. Each observation is discussed thoroughly in this subsection.
Various Meanings of Assessment Standards and Criteria
During the focus group discussion, both students and professors and the postdoctoral
researcher raised their concerns about the meanings of assessment rules, standards, or criteria
described in the SAFL items. The focus group believed that the meanings of assessment rules,
standards, or criteria might not be fully understood.
Sadler (1987) distinguished criterion and standard by their origins. Criterion is “kriterion”
in Greek, which refers to “a means of judging.” Criterion is “a distinguishing property or
characteristic of anything, by which its quality can be judged or estimated, or by which a decision
or classification may be made” (Sadler, 1987, p. 194). For example, the criteria of an assignment
can be the essay’s purpose, organization, grammar, etc. Standard is “estendre” in Roman, which
means “to extend.” Sadler (1987) defined standard as
“a definite level of excellence or attainment, or a definite degree of any quality viewed as
a prescribed object of endeavour or as the recognized measure of what is adequate for some
purpose, so established by authority, custom, or consensus” (p. 194).
For instance, the person who evaluates an essay can set the standard into different levels, such as
excellent, satisfactory, needs improvement, etc.
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Instructors better understand what assessment criteria and standards mean because of their
“authoritative roles” (i.e., assessors) for learning and grading in a traditional classroom setting.
The focus group seemed to worry that academic jargon (i.e., criteria and standards) may confuse
some students. For example, “What rules are you referring [to] like how assessments are built?
How we’re supposed to [follow]?” (EFG90501). For the focus group, the criteria and standards
may vary across different disciplines or types of assignments. That is why the examples of
assessment criteria and standards were added to the original items from the SAL survey developed
by Smith et al. (2013).
Clarity and Distinct Categories Needed for the SFL Items
Compared to established terms in the SAL survey, more improvement and work (e.g.,
clarity in the descriptions) needs to be done for the SFL items. These SFL items were developed
for the first time based on the 31 characteristics of SFL. However, a focus group member also
questioned if the narrow view of assessment described in the set of SAL items—as “exams quizzes
maybe homework” (EFG20806)—was adequate to the concept of student assessment literacy.
Also, the focus group highlighted some SFL categories (i.e., the SFL groups) that might be
too vague. For example, the SFL Group 4 (Processes feedback information) could be interpreted
differently as to process feedback cognitively or emotionally. Thus, some SFL items related to
emotions might be misplaced into SFL Group 4 and Group 5 (Acknowledges and works with
emotions). The focus group also thought it could be challenging to distinguish SFL Group 4 and
Group 7 (Enacts outcomes of processing of feedback information) when the phrase “process
feedback information” was repeatedly used in both groups.
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Feedback as a Reciprocal Process Beyond Information Exchanges
When discussing SFL Group 6 (Acknowledges feedback as a reciprocal process) the focus
group seemed to recognize the students’ role as “both user and provider of information”
(EFG90501). Additionally, the focus group realized that the feedback process was “reciprocal…
because it could be about like going back and forth” (EFG38502). In addition, a member of the
focus group believed that the reciprocal process could be something else other than information
exchanges. For example, “it could be about emotions, but it could also be about knowing how that
process is going to work” (EFG38502).
Although the focus group did not explicitly explain what SAFL means, the members’
recognition and realization showed how they reconsidered the traditional roles of information user
and provider in the feedback process. That is, students are the information receivers, and teachers
are the information providers in feedback. Furthermore, the focus group expanded the idea of
feedback as a reciprocal process beyond information exchanges, such as emotions and how the
feedback process works. For example, sometimes students may receive feedback in the traditional
formats, such as written or oral comments, so teachers can let students know other forms of
feedback (e.g., action, video). Another example is that the feedback provider is not always the
teacher; in essence, the feedback provider can also be someone other than the teacher. For instance,
getting feedback from students is crucial for teachers to find out where the learning is right now.
All these viewpoints changed might be because the SAFL items had led them to see feedback from
the SAFL perspective, which is supported by SAL’s and SFL’s frameworks (e.g., the cultivated
community of practice model).
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Formative Feedback and Summative Judgment
For the focus group, feedback and judgment were perceived differently. The focus group
believed that feedback is formative, which refers to informal “recommendations.” In comparison,
judgment is summative and contains personal opinions, such as being right or wrong. For example,
“the word feedback elicits a sense of what I need to give as recommendations. Not necessarily pass
a judgment” (EFG83105).
The distinction between feedback and judgment was also discussed extensively by Boud
and colleagues. Boud et al. (2015) suggested deploying feedback comments to help students
enhance their own judgments, in addition to transmitting the information. In 2018, they started a
series of work and publications to conceptualize “evaluative judgment” in higher education.
Evaluative judgment is defined as “the capability to make decisions about the quality of work of
self and others” (Tai et al., 2018, p. 5). The development of evaluative judgment plays a vital role
in sustainable assessment. Sustainable assessment in education refers to assessment that meets the
students’ present and future learning needs even beyond the timescale of a given course (Boud,
2000; Boud & Soler, 2016). This line of research also aligns with their development of SFL.
In addition, evaluative judgment is a critical part of the SAFL capabilities students need in
dialogic exchanges even beyond graduation. “Unless students are developing capacities to selfregulate their own learning, their ability to make sense of and use any feedback we provide is
seriously constrained” (Carless et al., 2011, p. 405). At the same time, Carless et al. (2011) found
that instructors also encountered students’ resistance or reluctance to change from the traditional
one-way feedback to developing such critical thinking skills and self-evaluative capabilities.
Therefore, developing the SAFL instrument may help students build the desired capabilities in
feedback processes.
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RQ 2: To What Extent Does the SAFL Instrument Exhibit Validity?
The validity of the SAFL instrument was mainly exhibited during the DEV phase through
the two-stage item sorting activity, instrument/response bias checking activity, and experts’
reviewing process. The validity of an instrument concerns whether the instrument measures what
it claims to be evaluating (Blumberg et al., 2005). First, the face validity was shown when adapting
the existing and published SAL survey (Smith et al., 2013) and SFL characteristics (Molloy et al.,
2019) before developing the SAFL survey.
Second, the content validity was established when a panel of people and experts judged
how well the SAFL instrument was. In the study, the panel included an associate professor, an
assistant professor, a research associate professor, a postdoctoral researcher, and two graduate
research assistants. Additionally, the panel included three experts in education and social science:
a professor, an associate professor, and an assistant professor.
Third, the construct validity was demonstrated in two-stage item sorting, instrument and
response bias checking activities, and the preliminary factor analysis. The panel of people and
experts participated in the item-sorting and bias-checking activities to increase the construct
validity during the reviewing process. By doing so, validity evidence was related to testing content
and response processes with students and instructors. In addition, the preliminary factor analysis
showed those extraction communalities of the 29 indicators were mostly within or above the range
of .40−.70. In social sciences, communalities between .40−.70 are considered low to moderate
(Costello & Osborne, 2019). Only two extraction communalities were less than .40.
Finally, the external (e.g., generalizability) and internal validities were established when
the criterion of participation was any active students in the University and the sample size was
large (> 100) from the population. In the study, there were 390 valid responses for the instrument
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development, and participants’ discipline areas of their majors included Science (36%), Liberal
Arts (21%), Engineering (22%), Health Sciences (10%), etc. As a result, avoiding the narrow
characteristics of participants helped the external validity. For internal validity, these procedures
helped to deal with common threats like mortality and regression.
RQ 3: To What Extent Does the SAFL Instrument Exhibit Reliability?
The reliability of the SAFL instrument was exhibited during the DVE phase and confirmed
in the QUAN phase. Some reliability was shown when adapting the existing and published SAL
survey (Smith et al., 2013) and SFL characteristics (Molloy et al., 2019) before the development.
The more robust evidence for the SAFL instrument’s reliability was shown when Cronbach’s alpha
coefficients of the five factors were in the range of .83−.88, which indicated a high-reliability level
of reliability for each dimension. The overall Cronbach’s alpha of the SAFL instrument was .944
(> .8).
IMPLICATIONS FOR PRACTICE
Feedback plays a crucial role in helping students self-regulate their own learning even after
they graduate and move into professional practice (Ferguson, 2011). However, feedback’s
theoretical potential is not aligned with its actual effect in practice. Boud (2019) suggested a need
for instruments that can enable the development of feedback literacy to be tracked over time, even
after graduation or to facilitate the evaluation of specific tasks that can build the desired capabilities
in feedback processes. In light of the SAFL instrument, the following implications are offered.
First, students may use the SAFL instrument to discover the desired capabilities needed to
succeed in feedback processes. For example, students may realize that they see feedback as oneway communication. In other words, they receive teachers’ feedback regardless of whether they
understand it or not, or whether they agree or disagree. As a result, they may become disengaged

117

in the feedback process and dissatisfied with their learning outcomes. A focus on competency
building in feedback literacy may improve students’ overall satisfaction with teachers’ feedback,
which is one of the primary issues in feedback research. In higher education, two-way feedback is
more encouraged; yet, not many students feel confident within the feedback process, especially
undergraduate students who merely graduated from a more controlled learning environment in K–
12.
Second, the SAFL instrument may help teachers to understand their students’ beliefs and
attitudes toward feedback. Teachers can implement some feedback practice sessions to help some
students navigate the two-way feedback process more effectively. Malecka et al. (2020) suggested
that teachers can use cumulative peer review processes and e-portfolios, which carry great
potential for the three fundamental mechanisms in feedback (i.e., eliciting, processing, and
enacting), for embedding feedback literacy within the curriculum. The practice of peer review has
been used in graduate-level courses with small groups of students. Also, it can be used for large
undergraduate classes when individualized feedback is not always attainable. Thus, teachers can
use the SAFL instrument to know their students’ current status of SAFL capability at the beginning
of the course and then implement interventions needed for a cultivated community of practice
environment.
Third, students may use the SAFL instrument to understand what formative assessment
(i.e., assessment for learning) is and how to pursue it with their teachers’ help. Learners need to
understand that assessment is not solely used to pursue the grades they deserve or pass exams. The
goal of being assessment literate is to understand how one’s work is assessed, so they can make
adjustments to reach a better learning outcome. However, students may not always think of
assessments as formative because their classroom assessment experiences have been
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“controlling”—being pressured to perform in specific ways (Deci & Ryan, 1994). This controlling
manner undermines students’ intrinsic motivation. Also, Wiliam (2011) argued that if an
assessment is poorly executed, it may constrain student learning and influence how students
receive feedback. Therefore, teachers need to ensure that students experience assessment in a more
“autonomy-supportive” way—as an encouragement to take the initiative and ownership of one’s
learning (Deci & Ryan, 1994). Consequently, students’ intrinsic motivation is maintained or
enhanced.
Finally, the SAFL instrument may enable the development of student feedback literacy in
health professions education. In healthcare, feedback is a critical pedagogic practice for patient
safety and opportunities for health professional learners to develop as practitioners with guidance
from others (Noble et al., 2020). The development of feedback literacy among health professional
learners is crucial to building “a professional career of lifelong learning and critical thinking,”
especially in the early stage of their academic journey (A. O’Connor & McCurtin, 2021). In
addition, the transferability of feedback literacy skills may support short-term academic gains and
long-term benefits even beyond graduation.
CONTRIBUTIONS
In feedback research, several research gaps were mentioned earlier in this study, such as
that the current feedback crisis is the lack of a sufficiently secure idea of what feedback really is
(Boud & Molloy, 2013c; Terpstra, 2012). In Chapter 2, the systematic literature reviews helped
identify two trends of assessment-based feedback in higher education: (1) no universal definition
of assessment feedback and (2) the lack of explicit understanding of how assessment and feedback
literacies interacted. The findings of the study aim to address those research gaps in the literature.

119

First, the findings of the study may help to unpack the complex relationship between
assessment and feedback. For example, the students’ and instructors’ suggestions on items revision
during the process of SAFL refinement were discussed in the QUAL and DEV phases. The
findings show that the meanings of assessment standards and criteria may not be straightforward
to students and instructors. Across different disciplines or types of assignments, for instance, there
is “no standardized kind of criterion achievement standards” (EFG90501). Handley and Williams
(2011) described that when students do not fully understand the assessment criteria for their work,
they cannot fully interpret and “decode” the feedback. As a result, students become alienated from
the feedback. This finding reiterates the complex, intertwined relationship between assessment and
feedback. One should see assessment and feedback as a reiterative process embedded inside each
other (See Figure 2.4). It becomes a chicken and egg problem; one cannot happen without the
other. However, in the literature, the assessment researchers sometimes try to overshow feedback
or vice versa. Thus, the conceptualization of SAFL is inevitable and necessary to provide a unified
definition of assessment feedback in higher education.
Second, the development and validation of the SAFL instrument may help explore how
assessment and feedback literacies interact. The factor analysis of the study provides a five-factor
underlying structure of the SAFL instrument: Assessment for generating feedback (AF), Feedback
beliefs and attitudes (FBA), Assessment benefits (AB), Feedback strategies and emotions (FSE),
and Assessment for learning and grading (ALG). The factor correlation matrix shows a weak
(magnitude . 3 < |𝑟| < .5) to moderate (. 5 < |𝑟| < .7) correlation between any two extracted
factors (See Table 4.7). The three pairs of latent variables with moderate correlations are: AF and
FSE, AF and ALG, AB, and ALG. The other pairs are either weak or have no correlations.
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In summary, the findings in the factor correlations show that AF is positively correlated
with FSE (𝑟 = .5) and ALG (𝑟 = .6). In other words, the students who see the value in using
assessment to evaluate their own or their peers’ work are likely to consider various strategies to
elicit the information they need to improve learning and keep their emotions positive in the
feedback process. Also, they are more likely to think the purpose of the assessment is for their
learning and grading. However, AB is negatively correlated with ALG (𝑟 = −.6), meaning that
although those students think the purpose of the assessment is for their learning and grading, they
do not feel that assessment helps them find out the grade they deserve. Also, they do not believe
that the assessment helps them complete the minimum work needed to pass the course, exam,
among others.
Finally, the contribution of the study is to provide a valid instrument that may help students
develop their feedback literacy even beyond graduation. Also, teachers may use the SAFL
instrument to facilitate the students’ evaluative judgment that can build the desired capabilities in
feedback processes, such as assessment literacy. Feedback has significant impacts on student
retention and completion, especially on the minority students in higher education. The earlier we
help students unpack the complexity in the feedback process, the better their educational
satisfaction toward feedback will be. As a result, it may improve student retention and completion
rates.
SIGNIFICANCE
Through the comprehensive exploration of this study on student assessment-feedback
literacy, students’ and instructors’ suggestions on items revision during the process of SAFL
refinement are unraveled. In addition, the need for instruments that can enable the development of
feedback literacy is addressed in the study. This study provides a valid instrument that may help
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students develop their feedback literacy even beyond graduation. Specifically, teachers may use
the SAFL instrument to facilitate the students’ evaluative judgment that can build the desired
capabilities in feedback processes, such as assessment literacy. For example, the SAFL instrument
may help teachers understand their students’ beliefs and attitudes toward feedback. Consequently,
teachers can implement interventions to create a cultivated community of practice environment in
which students can develop their SAFL capabilities. Finally, this research may also benefit future
studies on assessment and feedback literacies, which will be discussed in the following section.
RECOMMENDATIONS FOR FUTURE RESEARCH
The study aims to provide a foundation for future work exploring student assessment and
feedback literacies, particularly with the conceptualization of SAFL. Conceptualizing SAFL and
validating the SAFL instrument has led to a variety of follow-up questions or interventions. The
first method to further develop this research is to test the SAFL instrument in a different population
other than a Hispanic-serving institution. Also, it can be used in a specific discipline (e.g., Science)
or a graduate-level course for future classroom interventions. By doing so, it may complement the
lack of external validity (or generalizability) in the population from the research site in this study.
The detail of external validity limitations will be discussed in the next section.
Second, the educators can compare the results via the SAFL instrument when using
different feedback modes (i.e., visual, oral, written, and demonstration) in online teaching and
learning. Some educational researchers believe that using feedback creatively through multimedia
platforms might be a game-changer to help students engage in the feedback process. For example,
Kilgore (2016b) suggested creating humanized feedback messages for online teaching and learning
using text, image, audio, and video. Teachers can use screen capture tools (visual) and other video
presentation tools (demonstration) when providing feedback to meet students’ learning needs. It
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may help to realize feedback as a reciprocal process beyond information exchanges, such as adding
positive emotions in feedback videos.
Third, the structure of the SAFL instrument could be improved. Instead of excluding SAFL
20, one can also improve the statement and make it clear to the participants. For example, SAFL
20 can be rephrased as “I regularly engage in dialogue with my peers or instructors to extract the
information I need to improve learning in a feedback process.” Also, the structure could be
improved if future researchers access the Measurement Invariance (MI) or called measurement
equivalence in the CFA. In other words, they can test if the indicators measure the same structure
in the same way across different groups (e.g., gender, ethnicity/race, age…) or over time (Brown,
2006). The evaluation of MI is essential to determine the generalizability of the latent constructs
in a measure. For example, Table 5.1 and Table 5.2 show the tests for MI of the SAFL across
gender and age, respectively. There are three routinely used fit indices for evaluating invariance:
Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA), and
Standardized Root Mean Square Residual (SRMR). When the sample size is small (i.e., equal to
or less than 300), sample sizes are unequal, the pattern of non-invariance is uniform, Chen (2007)
suggested the cutoff criteria for testing loading invariance were: “a change of ≤ –.005 in CFI,
supplemented by a change of ≤ .010 in RMSEA or a change of ≤ .025 in SRMR would indicate
noninvariance” (p. 501). Based on Chen’s (2007) cutoff criteria, the multigroup invariance testing
of the SAFL across gender indicates measurement noninvariance because its ∆CFI = –.032 ≤ –
.005, ∆RESMA = .007 ≤ .010, and ∆SRMR = .015 ≤ .025 (See Table 5.1). In other words, the
five-factor model has a different meaning to male and female participants. Similar to the age
groups, however, the ∆ RESMA = .011 is slightly greater than .010 when testing loading
invariance (See Table 5.2). CFI is the main criterion among those three fit indices because RMSEA
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and SRMR are sensitive to an invariant model with a small sample size, especially when using
SRMR for testing loading or residual variance invariance (Chen, 2007). Therefore, both gender
and age groups indicate measurement noninvariance.
Table 5.1: Test for Measurement Invariance of the SAFL Across Gender
Fit Indices Male Female

Difference (∆)

CFI

.843

.875

–.032

RESMA

.082

.075

.007

SRMR

.076

.061

.015

Note: Gender shows in this table only male (𝑁 = 118) and female (𝑁 = 266) participants because
the number of participants in other categories was too small (i.e., less than 100 participants).
Table 5.2: Test for Measurement Invariance of the SAFL Across Age
Fit Indices

19 and below

Between 20 and 24

Difference (∆)

CFI

.825

.879

–.054

RESMA

.087

.076

.011

SRMR

.078

.064

.014

Note: Age shows in this table only the ages in the ranges of “19 and below” (𝑁 = 105) and
“Between 20 and 24” (𝑁 = 199) because the number of participants in other levels was too small
(i.e., less than 100 participants).
Finally, the structure of the SAFL instrument can be tested by feedback seekers and
providers. Feedback seekers and providers are similar to “feedback receivers and givers” or
“feedback assessors and assessees” named in other studies. For this study, feedback seekers refer
to students as the recipients of feedback, and feedback providers are students who give feedback
to their teacher or peers. Testing the SAFL instrument to these two groups might help researchers
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understand the phenomena of feedback seekers and providers found in the literature. Quite a few
studies show that students might benefit more from giving than receiving feedback (Cho &
MacArthur, 2011; Huisman et al., 2018; Lundstrom & Baker, 2009). For the SAFL instrument,
some items in the survey could be categorized as feedback seekers, feedback providers, or both.
For example, participants with the competency of SAFL 21 (I use a wide collection of strategies
to elicit appropriate information from others to assist my learning) could be considered feedback
seekers. Similarly, participants with the competency of SAFL 12 (I feel confident of monitoring
my peer’s work progress accurately by using the standards and criteria in the rubric) could be
considered feedback providers. It could be beneficial if the SFL instrument is used to connect
learners’ roles (i.e., feedback seekers and providers) and the skills to build learners’ feedback
literacy capabilities. Also, it might advance researchers’ understanding of how students perceive,
process, and act upon the feedback they give and receive during learning in future research.
LIMITATIONS AND DELIMITATIONS
The major limitation of the study is the external validity (or generalizability) influenced by
the following factors:
•

The research site is a minority-serving institution with 80% of Hispanic students.
In the study, 86.7% of the participants are self-identified as Hispanic or Latino.

•

Although the participants include undergraduate and graduate students, most are
still undergraduate students (89.9%).

•

Even though the participants are from various discipline areas, 79.2 % of them are
majoring in Science (36.4%), Liberal Arts (21.3%), and Engineering (21.5%).
Students’ experience of common feedback practices in these three disciplines may
vary. For example, students majoring in Liberal Arts may participate in the
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feedback process more often than those in Science because Liberal Arts students
are more likely to have team projects or in-class discussions.
Therefore, the five-factor structure may not be generalized when the population is from a
more diverse or predominantly White university. Also, when the SAFL instrument is used for
graduate-level courses or other disciplines (e.g., Business Administration, Nursing, Pharmacy),
the result may differ from the study.
The restrictions of the COVID-19 pandemic influence the delimitations of this study. The
Institutional Review Board (IRB) office at the University recommended that the study’s data
collections be conducted virtually to follow the government’s COVID-19 instructions at the time.
Also, the participants’ response rate for email was low (less than 10%) during the pandemic.
Therefore, the ideal target participants for the focus groups were students and faculty randomly
chosen from the University. The focus group with random selection might better understand
students’ and instructors’ perceptions of SAFL. During the pandemic, it changed to a snowball
sample of six participants as the focus group. Similarly, the choice of a convenience sample of 390
participants and the use of online focus group interviews was made due to the restrictions of
COVID-19 guidelines. In future research, random selections of participants and face-to-face focus
group interviews are recommended because it may improve the generalizability of the SAFL
instrument.
SUMMARY
Feedback has great impacts on student retention and completion, especially on the minority
students in higher education. This study seeks to address the feedback crisis in the literature by
conceptualizing student assessment-based feedback literacy (SAFL) and developing the SAFL
instrument. The systematic literature reviews in the study identify two trends of assessment-based
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feedback in higher education: (1) no universal definition of assessment feedback and (2) the lack
of explicit understanding of how assessment and feedback literacies interacted. By building on the
existing student assessment literacy items developed by Smith et al. (2013) and student feedback
literacy characteristics by Molloy et al. (2019), the SAFL instrument is developed and validated
through an exploratory sequential mixed-methods approach. An exploratory design is the best
method when a researcher develops a new instrument (Creswell & Plano Clark, 2017). Its “QUAL
→ quan” approach (i.e., the qualitative study is followed by a quantitative study) provides an
empirical foundation built by the qualitative findings that may inform the later development of an
instrument. After the instrument is developed, it is tested and validated quantitatively to exhibit
the instrument’s validity and reliability.
The study findings confront the intertwined relationship between assessment and feedback,
which may have been ignored for a long time. We may not help students and teachers fully
participate in the feedback process or be proactive during the “join participation in evaluative
activity” (Sadler, 1987). By recognizing that feedback and assessment literacies are embedded
within each other, students and teachers may understand how assessment activity helps the
development of feedback literacy and vice versa.
Lastly, the findings shed light on the future applications of the SAFL instrument. For
example, using it in a specific discipline (e.g., Engineering), a graduate-level course, or a different
population other than a Hispanic-serving institution. Also, the SAFL instrument can be used in
different feedback modes (i.e., visual, oral, written, and demonstration) in online teaching and
learning, especially during the pandemic. Students and teachers have experienced a dramatic shift
from face-to-face to online teaching and learning. The SAFL instrument may help them navigate
and adjust their assessment and feedback process beyond information exchanges. Ultimately,

127

developing the SAFL instrument aims to help learners build assessment and feedback literacies
capacity beyond the timescale of a given course or even graduation.
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Appendix
Appendix A: The First Draft of the 31 SFL Items
Item description
1

I understand and appreciate the role of feedback in improving my work.

2

I have a hard time to understand or appreciate the role of feedback in improving my
peers’ work.

3

I think feedback is the results of my learning outcomes helping me develop selfevaluation that may lead to action.

4

I think feedback is to provide clear expectations for my peers so that the information they
received may lead to action.

5

I recognize that feedback information comes in different forms and from various sources
that will be beneficial to myself.

6

I recognize that feedback information comes in different forms and from various sources
that will be beneficial to my peers.

7

I always use technology to access, store, and revisit feedback to evaluate my work.

8

I rarely use technology to access, store, and revisit feedback to evaluate my peer’s work.

9

I develop abilities to make sound academic judgments about my work.

10 I develop abilities to make sound academic judgments about my peers’ work.
11 I have difficulty in developing feedback-seeking skills such as reflecting on the criteria
for successful planning and execution of my task.
12 I always participate productively in peer feedback processes by formulating comments
on my peers’ work.
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Item description
13 I always refine self-evaluative capacities over time to make robust judgments for
improving my work.
14 I seldom build evaluative capacities over time to make robust judgments for improving
my peers’ work.
15 I have difficulty maintaining emotional equilibrium and avoiding defensiveness when
receiving critical feedback.
16 I maintain emotional equilibrium and avoid defensiveness when giving my peers critical
feedback.
17 I am proactive in eliciting suggestions from peers or teachers and continuing dialogue
with them as needed.
18 I rarely develop habits of striving for continuous improvement of my work based on
inputs from peers or teachers.
19 I develop habits of striving for continuous improvement of my peers’ work based on
inputs from peers or teachers.
20 I develop habits of striving for continuous improvement of my work based on internal
feedback (e.g., self-evaluation or self-assessment).
21 I have difficulty in striving for continuous improvement of my peers’ work based on
internal feedback (e.g., my own judgment).
22 I always embrace opportunities to evaluate my own work before it is graded.
23 I rarely calibrate my judgment against expert work and peer work.
24 I am aware of the importance to take action in response to the feedback I received from
other people.
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Item description
25 I don’t think it is critical to my peers to take action in response to the feedback I
provided.
26 I have a hard time to draw conclusions from others’ feedback to improve my
performance.
27 I draw conclusions from my own feedback to improve my peers’ performance.
28 I welcome inputs from peers or teachers on my work so that it will help my performance
on subsequent tasks.
29 I am glad to provide my feedback on my peers’ work so that it will help my peers’
performance on subsequent tasks.
30 I develop a range of strategies for acting on feedback.
31 I always help my peers to develop a range of strategies for acting on feedback.
Note: Those 31 items are categorized into four SFL framework features: Appreciating feedback
(1–8), Making judgments (9–14), Managing affect (15–22), and Taking action (23–31).
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Appendix B: Focus Group Protocol for SAFL
Background
This study aims to investigate the relationship between student assessment-based feedback
literacy (SAFL) and student learning outcomes. Based on the definitions of student assessment
literacy (SAL) and student feedback literacy (SFL), SAFL is defined as students’ capability to
understand the context of assessment (e.g., criteria, rubrics, techniques, and procedures) and its
relationship to the premeditated learning outcomes, which drives students to seek, reflect, and then
act upon feedback.
The goal of this focus group is to collect experts’ feedback before the development of the SAFL
survey. The activities included in this focus group are (1) a two-stage item sorting and (2)
instrument bias and response bias checking.
Research question
1. Are those 61 initial survey items well-aligned to distinct constructs?
2. Is there any instrument bias or response bias?
Questions and prompts
1. What SAFL item do you think is a good fit for this instrument? Why?
2. What SAFL item do you think is not a good fit for this instrument? Why?
Procedure
1. The PI will provide the handout of “A Checklist for Instrument Bias and Response Bias”
(see next page) and a summary of the procedure when the experts join the meeting.
2. The PI will introduce the study briefly and allow the experts to read the handout or ask
questions if any.
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3. The PI will provide the two-stage item sorting activity first and then the PI will ask sample
questions to start the conversations.
4. The PI will encourage the experts to write down their responses in the “chat box” in Zoom.
5. After all questions are discussed, the PI will ask experts to use the checklist to do the
instrument bias and response bias checking.
6. Once the experts are done with the bias checking, the PI will the experts and end the Zoom
meeting.
Two-stage item sorting
The two-stage item sorting procedure consists of two stages: unstructured sorting and
structured sorting (Agarwal, 2011; Agarwal et al., 2011; Moore & Benbasat, 1991).
Stage 1: Unstructured sorting. The experts (or “judges”) will be asked to sort all survey
items into an unrestricted number of categories. In this study, the judges are the expert review
group members and there will be five judges. For example, the judges will be given an envelope
of 61 strips to cover 61 initial survey items (one strip for each survey item) belonging to 12
constructs in total, including 5 SAL constructs and 7 SFL constructs. If any survey item appears
to belong to more than one construct, then the judges would inform me which items should be
worded differently. This procedure is considered very useful in identifying ambiguously worded
survey items or questionnaires (Agarwal, 2011).
Stage 2: Structured sorting. All reworded survey items after the first stage will be sorted
by existing constructs before the judges’ review. After that, the judges will be asked to point out
which item does not fit in any of the existing categories.
Instrument bias and response bias checking
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After the two-stage sorting, the experts will answer the following questions in the form of
a checklist to identify any instrument bias or response bias.
A Checklist for Instrument Bias and Response Bias
I.

Questions for instrument bias:

1. Does the question state the criterion for answering?
2.

Is the question applicable to all respondents?

3. Does the item contain an example that’s also a possible answer?
4. Does the question require respondents to remember too much detail or recall
distant events?
5. Is the question as specific as it can reasonably be?
6. Is the question more specific than the way respondents think?
7. Does the question overemphasize some condition?
8. Are some of the words in the item ambiguous?
9. Is the question as free from threat to respondents as possible?
10. Does the question include only one issue?
11. Will yea-sayers or nay-sayers always choose one answer?
12. Does the question lead respondents toward a particular answer?
13. Is the question loaded [emphasized as original] with a reason for responding in a particular
way?
II.

Questions for response bias:

1. Is the question subject to any of the 10 sources of response bias*?
2. Can the question be reworded to reduce or eliminate the bias?
3. Might the instructions be changed so the item isn’t subject to the bias?
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4. Does the source of bias arise from the choice or form of a scale?
5. Does the structure of the section or questionnaire introduce or encourage bias?
6. Do the presence or nature of preceding or following questions or items make the question
subject bias?
7. Do the modifications in the question or questionnaire to reduce one form bias make it more
subject to another? (The 10 sources of response bias are social desirability, acquiescence,
yea- and nay-saying, prestige, threat, hostility, auspices, mental set, order, and extremity.)
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Appendix C: The Second Draft of the 31 SFL Items
Item description
1

I understand that feedback can help me continually improve my work.

2

I believe that mastery/expertise is not fixed, but can change over time.

3

I appreciate the role of the feedback process in improving my work; I appreciate the role
of the feedback process in refining my judgments and learning strategies

4

I recognize that effective learners are active in identifying their own learning needs.

5

I anticipate my learning needs and communicates these to appropriate others.

6

Understanding the role of standards and criteria in the rubric helps me to evaluate others’
and my work.

7

In order to make feedback effective, it should go through a feedback loop.

8

I recognize that feedback should build capacity to develop my evaluative judgment over
time on different learning outcomes.

9

I realize that feedback requires active elicitation and does not wait for others to provide
unsolicited information.

10 I use a wide repertoire of strategies to elicit appropriate information from others to assist
my learning.
11 I consider feedback from multiple sources (e.g., teachers, peers, parents…) to provide a
different scope and opportunities for learning.
12 I realize that different stakeholders may have different perspectives, experience, and
levels of investment in the process.
13 I engage in dialogue to elicit useful information about standards, criteria, and the nature of
good work.
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Item description
14 I seek out role models as a way to make sense of standards of work.
15 I seek cues from the environment and the task itself that indicate the appropriateness of
work.
16 I identify and utilize standards, criteria, and role models.
17 I recognize and interpret language peculiar to education containing important cues about
the task or related outcomes.
18 I selectively accept the views of others in coming to their own assessments; I selectively
reject the views of others in coming to their own assessments.
19 I extract key actionable information from others, which may require prompting for more
detail or clarity.
20 I demonstrate volition and sensitivity in approaching suitable others to elicit suggestions;
I demonstrate volition and sensitivity in approaching suitable others to continue dialogue
with them as needed.
21 I demonstrate openness to receiving feedback from others without displaying
defensiveness.
22 I build trust in facilitating honest information exchanges with others; I build trust in
facilitating meaningful information exchanges with others.
23 I recognize that feedback information comes in different modes with different capacities
to mobilize emotions (e.g., individual and group, written and through various other media,
structured and informal).
24 I manage the emotional challenges of receiving feedback which may be unwelcome or
misjudged.
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Item description
25 I consider the influence of high stakes assessment on the way learners might engage in
candid dialogue about their own performance (e.g., declaring their own deficiencies in
performance may impact on grades, or desire to score well may reduce learners’
receptivity to feedback information).
26 I recognize that they have roles as both user and provider of information and that skill in
one role helps in the other.
27 I compose useful information for others about the nature of their work.
28 I exhibit cultural sensitivity through not assuming that others are likely to react in the
same way as oneself in receiving and responding to information.
29 I respond to feedback information from others through goal setting and planning how it
might be utilized in future work.
30 I analyze and record information in appropriate forms for the purposes of acting on it
subsequently.
31 I monitor my progress to discern where feedback might be helpful and to influence the
setting of new learning goals.
Note: Those 31 items are categorized into four SFL framework features: Appreciating feedback
(1–8), Making judgments (9–14), Managing affect (15–22), and Taking action (23–31).
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Appendix D: The First Draft of the 30 SAFL Items
Item description
1

I understand the assessment process.

2

The instructor’s assessment process is clear to me.

3

I understand the properties or characteristics (criteria) in the rubric that will determine
how my work is assessed.

4

I understand the levels of achievement or performance (standards) in the rubric that will
determine how my work is assessed.

5

I use assessment to figure out what is important to learn.

6

I learn more when I do the assessment tasks.

7

I use assessment to find out how much of the course content I understand.

8

I use assessment to figure out how well I learn by checking if I reach the standards and
criteria in the rubric.

9

I think the instructor makes me do assessment to find out the grade I deserve.

10 I use assessment to work out the minimum work needed to pass.
11 I feel confident of monitoring my work progress accurately by using the standards and
criteria in the rubric.
12 I feel confident of monitoring my peer’s work progress accurately by using the standards
and criteria in the rubric.
13 I feel confident of using the standards and criteria in the rubric to improve my work.
14 I see the value in using the standards and criteria in the rubric to improve my work.
15 I am capable of using the rubric to guide myself in producing the work that will get me
the grade I want.
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Item description
16 I understand that feedback can help me continually improve my work.
17 Feedback information comes in different forms and from different sources, so it can
change over time and context.
18 I appreciate the role of the feedback process in improving my work.
19 Understanding the role of standards and criteria in the rubric helps me to evaluate my
work and the work of others.
20 I regularly engage in dialogue with my peers or instructors to extract information for
improvement.
21 I use a wide collection of strategies to elicit appropriate information from others to assist
my learning.
22 I identify important cues about the task or learning outcomes to make academic
judgments about my work and the work of others.
23 I extract key actionable information from others, which may requires asking for more
detail or clarity.
24 I am open to receiving feedback without feeling defensive.
25 When giving feedback, I aim to provide honest and productive information without acting
offensive.
26 I manage the emotional challenges of receiving feedback which may be unwelcome or
misjudged.
27 When receiving or responding to feedback from others, not everyone will react in the
same way.
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Item description
28 I recognize that not only I receive feedback, but also I have the role of providing feedback
to others.
29 I know how to transform received feedback information into actions for improvement.
30 I monitor my learning progress to identify where feedback might be helpful to take action
in response to feedback information.
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