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Assessment is an essential component to improve teaching and learning, but faculty find it difficult to improve
their courses using assessment scores alone. We want to improve research-based assessment (RBA) feedback
to better support faculty using RBAs to improve their courses. We take widely-recognized principles from
self-regulated learning (SRL) theory that have been applied to student feedback in K-12 education, and apply
them to design feedback for instructors. We conducted and analyzed interviews with faculty to determine how
productive using this new RBA feedback is for instructors, and how we can further improve it. We identified
five categories of change that faculty identified they would be interested in. We present these categories and
discuss the feasibility of including them in future versions of our feedback.
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I. INTRODUCTION

Research-based assessments (RBAs) have a long history in
physics education research, but modern RBAs are being used
for wider purposes than simply as research tools to test stu-
dent understanding [1]. Today, RBAs are used by researchers,
instructors, and even departments to measure both student
learning and instructor efficacy [2]. Developers should capi-
talize on this by building assessments to address the needs of
instructors. To do this, developers should ensure that instruc-
tors are able to improve on their instruction using the results
of RBAs, which is not always the case [2].

Feedback to an instructor from an RBA is usually given
in the form of pre/post scores potentially accompanied by a
statistical measure of how well students performed on the as-
sessment [3][4]. Some RBAs allow instructors to compare
their students’ performance to similar classes that have taken
the assessment [5]. However, these score comparisons can be
difficult for instructors to make use of, especially if they don’t
know how to interpret their class results in the first place.
These gaps in RBA feedback can leave instructors without
a concrete idea of how to improve their courses based on the
assessment feedback alone [2].

One way to approach filling these gaps in RBA feedback
is to use design elements from self-regulated learning (SRL)
theory, which will be discussed in more detail in Section
II. Nicol and Macfarlane-Dick [6] identified seven principles
of good feedback practice from SRL. These principles have
been widely used to design feedback for students. However,
the use of these principles has not yet been widely adopted in
the feedback instructors receive from RBAs [2].

The Thermal and Statistical Physics Assessment (TaSPA)
is an RBA designed for upper-level undergraduate thermal
and statistical physics. The TaSPA allows instructors to
choose from a list of 16 learning goals to assess. We also
aim to provide instructors with written, actionable feedback
based on their class’ responses on the assessment. While this
assessment provides the context in which this study is situ-
ated, the results have implications for all RBAs.

While feedback designed using SRL guidelines has histor-
ically been designed to help students regulate their learning
of new material, by extension it could also help instructors
to improve their courses with assessment feedback designed
using these same guidelines. We have previously designed
feedback for our assessment using these principles [7]. To
further our understanding of the effectiveness of this method,
this study seeks to answer the research questions:

1. How do instructors perceive feedback created using
SRL?

2. How can we improve feedback designed with SRL to
better meet the needs of instructors?
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II. SELF-REGULATED LEARNING AND FEEDBACK

SRL is a process through which learners create, achieve,
and evaluate their own goals for learning [8]. The SRL pro-
cess begins when a learner sets a goal for themselves. For a
student, this may be setting the goal of improving their scien-
tific writing skills. Then, the learner goes through the learning
process, taking in information and synthesizing it. This could
look like a student attending lectures and taking notes, then
revising those notes after class is over. Once the learner has
done this, they then seek external feedback on their perfor-
mance. This could look like a student showing a writing tutor
their term paper to receive feedback. The learner then syn-
thesizes this feedback and develops a plan to improve their
performance. For a student, this may look like coming up
with a plan for editing and submitting their term paper. Then,
the learner implements these changes and sets new goals to
begin the cycle anew [8].

In the context of the instructor as the learner, the SRL pro-
cess is the same, though the execution may look different.
First, an instructor will set learning goals for their course.
These goals are what the instructor wants the students to learn
throughout the course. This is best exemplified by learning
goals receiving the preface “By the end of the course, stu-
dents should be able to....” Next, the instructor teaches the
course with these learning goals in mind. Finally, the instruc-
tor seeks external feedback through a research-based assess-
ment. Based on the results of this RBA, the instructor can
plan how to improve their course so that students can better
meet these learning goals. To facilitate this process, feed-
back from RBAs should have structural features that encour-
age self-reflection by learners [8].

Feedback designed with SRL in mind has seven key fea-
tures, as outlined by Nicol and Macfarlane-Dick [6]. The fea-
tures of feedback designed with SRL that we investigated in
this study are:

1. Clarify expected performance

2. Communicate the current performance

3. Provide opportunities to close the gap between ex-
pected and current performances

These three features were chosen because they are the most
relevant to the structure of the feedback. For example, one
of the cut features is “facilitates the development of self-
assessment (reflection) in learning” [6]. This feature was cut
because it is not included as a part of the structure of the feed-
back, but rather is included throughout. These features have
also been modified slightly to clarify the centering of the in-
structor as the learner in this study.

Clarifying the expected performance is essentially a re-
minder to the learner of their initial goal. Communicating the
current performance serves to show the learner where they
can improve in order to meet their goal. Finally, providing
opportunities to close the gap between expected and current
performances shows learners how they can improve their per-
formance in the future.



III. METHODS

The TaSPA provides the context for this study. This assess-
ment was designed to be administered in upper-level under-
graduate thermal and statistical physics courses at the end of
the course (i.e., there is no pre-test). The TaSPA feedback is
designed to facilitate instructor reflection and improvement of
the course the instructor teaches. The feedback reports gen-
erated by the assessment were designed using the three SRL
features mentioned above [7].

We interviewed faculty on the feedback developed by the
TaSPA team. These interviews were an hour-long, semi-
structured, and focused on instructor reactions to the feed-
back reports shown. The three rounds of interviews were con-
ducted under slightly different interview protocols and ver-
sions of the presented feedback. Changes to the interview
protocol were made between rounds of interviews to focus in-
vestigations on SRL components of the feedback. Feedback
report versions didn’t deviate from the initially mentioned
SRL components. All changes to the content of the feedback
were connected to results found from previous interview iter-
ations. The changes to interview protocol and feedback ver-
sions will be mentioned where they are relevant to the results
of this study.

Instructors of thermal and statistical physics were chosen
on a volunteer basis to participate in these interviews. Solic-
itations were sent to department chairs, who were asked to
forward the solicitation to instructors teaching upper-division
thermal and statistical physics. Demographic information
was taken for the first ten interviews, but not the subsequent
five, so demographic information will not be included in this
analysis. In total, we analyzed 14 interviews, 10 from Spring
2021, 3 from Spring 2023, and 1 from Spring 2024. An ad-
ditional interview was conducted in Spring 2024, but was not
included due to its short length (15 minutes) and lack of rel-
evant data within the interview contents. All discussion of
participants will be done through the use of pseudonyms.

In total, 177 quotes were extracted from the interview
transcripts for analysis. Quotes were extracted based on
whether the participant was expressing an opinion/reaction
to the feedback presented, and many quotes included partici-
pants’ “think-aloud” reasoning for their opinions. Thus, some
quotes were much longer than others, but no discrimination
was made between shorter quotes and longer ones in analysis.

The anonymized data was collected and put into struc-
tural code categories of “goals,” “current state,” and “ad-
vice,” corresponding directly to the three features of SRL-
designed feedback highlighted in the theory section. Quotes
were sorted into these codes based on the section of feed-
back being discussed. For example, if a participant was giv-
ing their opinion on the restatement of goals in the feedback,
then that quote would be coded into the “goals” category.
Once the initial structural coding was completed, the data
within these categories were coded again based on participant
tone. These code categories were termed “positive,” “nega-
tive,” and “other.” The “other” category contains quotes that

344

were neither positive nor negative. These quotes were mainly
instructors making sense of the feedback aloud.

In a second round of analysis, all the data was coded again,
this time with special care to identify areas where partici-
pants wanted more than what the feedback gave them and
areas where the participants may have been confused. All
quotes were coded to look for instructor recommendations
for improvements. We then performed a thematic analysis
on the data following Braun and Clarke’s approach [9]. We
then looked at which of the SRL categories these “changes”
quotes fell into in the previous analysis to see where the most
changes were needed in the feedback.

A. Limitations

All but one of the feedback reports shown to instructors in
these interviews were hypothetical, meaning that the reports
were not for the instructor’s own class. It is difficult to know
whether instructors would have interpreted the feedback re-
ports differently if they had been for their own courses. Thus,
the results discussed in this paper cannot be extrapolated to
determine how instructors use this feedback to improve their
own course. We also acknowledge that the volunteer-based
sampling method used to recruit instructors for these inter-
views may have caused selection bias of instructors who are
already amenable to using RBAs and other research-based
tools in their classrooms.

Using the TaSPA feedback as example feedback for in-
structors in these interviews means that these results can
mainly be used to make claims about RBAs in upper-level un-
dergraduate thermal and statistical physics, which is relevant
to a narrow group of instructors and researchers. However,
these results can also be extended to RBAs designed with the
goal of facilitating instructor reflection and improvement, as
SRL theory centers this goal and was an integral part of the
feedback design process for the TaSPA.

Some of the themes found in the second analysis were
mentioned by only a small number of participants. We kept
these themes because we wanted to acknowledge the shared
opinions of these participants and because we already had a
small dataset of only 14 participants, so even two people shar-
ing a similar opinion would be a significant fraction.

IV. RESULTS

The distribution of codes across both analyses can be seen
in Table I. The “changes” quotes (in parentheses in Table I)
were then sorted by type of change recommended. For exam-
ple, if an instructor was discussing how they would like to see
a comparison of their course to other similar courses, that rec-
ommendation would be sorted into the “course comparison”
category. There were five major categories of changes that
emerged, each of which is discussed in greater detail below.



Course Comparison: This category highlights the desire
of instructors to compare their class’ results to other classes
across the country. This category had four quotes across two
participants. For example, Bryant said,*I think if there’s some
comparison that can be made to students at other places, be-
cause I think that that’s something that is really hard to deter-
mine as an individual instructor.”

Feedback Specificity: This category was the largest with
28 quotes across 11 participants. Instructors in this category
wanted more specific and actionable feedback. For example,
Diaz said, “If you want to include more actionable things,
then perhaps a bit more specific on what has helped students
learn particular skills. Even if you don’t want to implement
them, here’s a list of suggestions that people have found to be
relevant for the practice.”

Student Response Detail: This category was focused on
instructors wanting to know exactly where students made
mistakes on the assessment. This category contained 11
quotes across five participants. For example, John said, “It
would be very valuable for me to know where the students are
going wrong. So not just ‘yeah they were not able to model
this’ but what are the wrong models that they are facing. So
not just what did they fail to do, but in what creative ways did
they fail because students are very clever. They’re not just
wrong. They have good reasons for being wrong.”

Class Performance: This category contained four quotes
across two participants and focused on instructor confusion or
curiosity on the links between individual score distributions
and total class performance. For example, Adams said, “I
think the hard question is what is an appropriate distribution?
Is it zero [percent of students] in the [not met] category? I
mean, I’m curious what you all would think really.”

Miscellaneous: This category contains suggestions from
instructors that did not fit into any one of the above categories.
This category contains four quotes across three participants.
Two of these quotes were assessment content-specific sugges-
tions which are not relevant to the current investigation. One
was an instructor wondering aloud if it would be possible to
get information from non-academic jobs on what skills they
value from graduates. Finally, the last was an instructor won-
dering if it would be possible to aggregate scores from the
assessment over multiple semesters to gain more statistically
valid results to use in course modification.

TABLE 1. Distribution of positive, negative, and other quotes in
goals, current state, and advice categories. In parentheses next to
each is the number of changes quotes that fell into each of these
groupings. Total quote numbers should not include these changes
quotes, as they are emergent from within the existing categories.

Goals Current State Advice

Positive 20(1)  13(1)  14(1)
Negative 8(3) 17(12) 37 (23)
Other 6(1) 46(5  16(3)
Total  34(5) 76(18) 67 (27)
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V. DISCUSSION

Based on the initial coding scheme, we determined that the
SRL components of feedback are a good start from which
to build actionable feedback, but additional insight is needed
to maximize the usefulness of the recommendations for in-
structors. With 20 positive quotes and eight negative quotes
in the goals category, it was by far the most successful of
the three SRL principles. We take this to mean no major
changes are needed to the sections of the feedback that re-
state the goals. For the current state and advice categories,
changes are needed to make these sections as useful as pos-
sible for instructors. These categories have more negative or
other quotes than they have positive quotes. We argue that in-
structors having more negative things than positive things to
say about these sections of the feedback indicates that these
sections need to be investigated in more detail. This investi-
gation follows in the rest of the discussion.

We address only the first three categories of changes here.
“Class Performance,” is not covered, as the TaSPA team has
already discussed this topic in a past publication [10]. The
“Miscellaneous” category doesn’t contain enough data for us
to discuss in this context.

A. Course Comparison

Instructors in this study want to compare their course’s re-
sults to other courses. If we added this feature, we would
most likely model its implementation on that of PhysPort,
which has successfully implemented this feature for many of
the assessments on their platform [11]. We would share score
breakdowns for classes of similar students and allow instruc-
tors to compare their own scores to these.

We also understand that instructors may use comparison of
their class to similar students to gauge how serious the prob-
lem in their course is. However, this could also be seen as a
way to circumvent the process of self-reflection. If the learn-
ing goal is that “By the end of the course students should
be able to...,” then other instructors’ results should carry no
weight in an instructor’s own self-reflection. Feedback de-
signed with the SRL process in mind should have the primary
goal of encouraging instructors to reflect and think critically
about their course based on the information provided by their
student responses. The purpose of our assessment feedback is
to empower instructors to reflect on their own course design
and teaching to improve their courses, and we believe that this
comparison change would not align with our purposes.

B. Feedback Specificity

Instructors want the feedback to be more specific and pro-
vide more resources. This is possible to do in many ways.
First, the feedback can be rewritten to focus on specific
content areas students stumbled on, as we will discuss in



the next subsection. The feedback may also include refer-
ences to research around specific topics that students struggle
with. These resources would ideally also provide teaching
resources for these specific topics such as tutorials or demon-
strations to be performed in class.

One reason we hesitate to include topic specific tutorials in
our recommendations is due to how few of these have been
studied for upper level thermal and statistical physics topics.
If more research were available on these, we may be more
inclined to direct instructors to these resources. As it stands,
the task of rewriting all feedback to include tutorial resources
for each topic covered by the assessment is too momentous a
task for the TaSPA team to undertake at this time.

Another recommendation from instructors in this category
was including more general teaching resources for instruc-
tors. One concern with implementing this is the volume of
resources that could be given to instructors. We want instruc-
tors to feel that improving their course is possible, and in-
undating them with too many resources could be detrimental
to this goal. Selecting which resources to give to instructors
is not only a time- and labor-intensive task, but also requires
explicit value judgements about what methods are most use-
ful for instructors from a variety of different teaching back-
grounds. We do not endeavor to make this kind of library of
teaching methods, as it already exists in PhysPort [12].

Another concern is that telling instructors how to run
their course could come off poorly both for instructors long-
established in a particular style of teaching and for instructors
who already use active learning methods but don’t see ma-
jor improvements in student mastery semester over semester.
To make individualized feedback for both cases, developers
would need not only information about what teaching strate-
gies are used in the classroom, but also detailed information
on how instructors are implementing these strategies. While
the TaSPA does collect the former, we do not currently have
plans to collect the latter in enough detail to provide individ-
ualized, teaching specific feedback. Further, even if faculty
do report the active learning techniques they use, there is evi-
dence that the self-reporting of this data is not always accurate
[13]. Individualized feedback reports that target specific in-
structional style as well as student outcomes may be unattain-
able, but developers can address what sections of content in-
structors can improve their teaching in based on student out-
comes and focus on developing feedback that will facilitate
instructor self-reflection on how to improve their teaching.

C. Student Response Detail

Instructors want to know about the specific mistakes stu-
dents make. One way to approach changing the feedback to
provide this description for instructors is adding a breakdown
of what mistakes students could have made in their reason-
ing, which we have implemented in the most recent iteration
of TaSPA feedback. This breakdown focuses on the students
who got the task partially correct to tell instructors how stu-
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dents missed part of a question and how they got part of it cor-
rect. There is not enough data yet to say whether this change
has improved the feedback or not in the eyes of instructors,
as only one interview was conducted after this change.

We have deliberately chosen not to give instructors access
to the tasks of the assessment itself. We have written prob-
lems that rely extensively on real-world context for the as-
sessment, and these real-world examples were not trivial to
write. If students were to be coached in these scenarios, in-
structors may see scores that reflect students recalling an ex-
ample rather than using their knowledge and skills to interpret
a new scenario to them. The feedback currently informs in-
structors of student performance in terms of the topic or skill
covered in the task, which aligns with the goals we have in
designing the assessment itself.

VI. CONCLUSIONS AND FUTURE WORK

After analyzing the 14 interviews, we found that instruc-
tors have mixed reactions to the specific assessment feed-
back presented to them, and they want four broad categories
of changes to the feedback developed by the TaSPA team:
course comparison, feedback specificity, student response de-
tail, and class performance. We have discussed here the ways
in which three of these four changes could be implemented,
along with the limitations of implementing them. Overall,
we believe that the feedback from the assessment could be
improved by implementing some of these changes in order
to address instructor needs. However, some of the changes
requested by instructors are not feasible or are in direct con-
flict with the goals of this assessment. These changes rec-
ommended by instructors should be taken into account by
RBA developers when writing feedback for their assessments.
While these changes may not all need to be made, an explana-
tion to instructors about why developers make these choices
may be necessary for instructors to effectively interpret the
feedback from the assessment.

A future study could investigate whether implementing
these changes desired by instructors will actually help them
make productive changes to their courses. Another area of in-
terest could be investigating these changes in the broader con-
text of RBAs as a whole to determine whether these elements
are useful for a broader range of instructors and assessments.
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