International Journal of Technology and Design Education (2024) 34:1441-1462
https://doi.org/10.1007/510798-023-09874-2

®

Check for
updates

A systematic literature review of student evaluation
of peer exemplars and implications for design, Technology,
and Engineering Learning

Scott Thorne'® . Nathan Mentzer'® . Scott Bartholomew?® - Greg J. Strimel’

Accepted: 11 December 2023 / Published online: 16 January 2024
© The Author(s), under exclusive licence to Springer Nature B.V. 2024

Abstract

In design courses, reviewing how others have solved design problems or completed pro-
jects is common practice and often encouraged by educators. Using student work as exam-
ples can provide context for assessment criteria and help students approach new design
problems. While studies have explored the use of exemplars in various disciplines, little
research has focused on which exemplars to use (e.g., high-quality, low-quality) in design,
technology, and engineering fields. To address this gap, researchers conducted a literature
review of 33 articles on exemplar use in secondary and post-secondary education. The
analysis revealed nine themes related to exemplar use and their impact on student learning,
including (1) Clarity of instruction, (2) Learner focus, (3) Motivation for learning, (4) Stu-
dent reflection on learning, (5) Building student self-efficacy, (6) Identifying instructional
challenges, (7) Providing contrasting cases, (8) The relationship between exemplar quality
and student work quality, and (9) Raising the bar for learning outcomes. Findings sug-
gest that simply providing an exemplar is not enough and that the selection of an exemplar
can have positive or negative impacts on student motivation, understanding, and applica-
tion. Carefully selecting exemplars and engaging in dialogue with students can help them
identify expectations, recognize quality work, and identify potential misconceptions. These
findings have implications for those involved in design, technology, and engineering educa-
tion. Educators can use these findings to guide their selection of exemplars and engage stu-
dents in meaningful dialogue to aid their learning. Researchers can also use these findings
to further investigate the use of exemplars in these fields.
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Introduction

One important factor for student success, across all levels of education, is the ability
to critically evaluate their work’s quality in alignment with their instructor’s expecta-
tions (Amulya, 2004; Anderson & Freiberg, 1995; McMillan & Hearn, 2008). In an
effort to aid students to be independent self-regulating learners, rubrics and criteria are
often provided as part of design, technology, and engineering courses. These tools can
communicate expectations with students and allow students to evaluate their own work,
including open-ended design tasks, against a set of standards (Andrade, 2000). The type
of rubric employed (analytic or holistic) is determined by the scope, purpose, and value
attributed by researchers or practitioners in its context of application.

However, research has shown that relying solely on rubrics is inadequate for guiding
student learning as “verbal descriptions are always to some degree vague or fuzzy. A
fuzzy standard cannot, therefore, be defined into existence” (Sadler, 1987, p. 202). For
this reason, Sadler (1987), recommended to choose and present students with samples
or peer exemplars of relevant coursework that align with the desired criteria in context,
this is because the assessment process involving exemplars and rubrics can be inter-
twined to mutually reinforce each other. While literature has established that selecting
exemplars that highlight important criteria is beneficial, little definition exists regarding
how the quality of the exemplars impact learning.

This review encompasses diverse studies on the use of peer exemplars across various
fields including business, design, and science (Bouwer et al., 2018; Carless & Chan,
2017; Knight et al., 2019; Kulkarni et al., 2014) to synthesize how exemplar use impacts
learning. Participants in these studies are often presented with full text documents in
which they evaluate the exemplar against a rubric to determine the criteria (clarity),
define what makes it ‘good’ (quality), and identify misconceptions when attempting
a similar task (calibration). This systematic literature review relies on secondary data
sources to develop an informed stance about how the attributes of exemplar selection
influence learning. This is done to advance both design-based learning and the learning
of design.

Research purpose

The purpose of this systematized review was to search, identify, and synthesize themes
from existing literature on the role of the evaluation of peer exemplars—samples of previ-
ous similar work—in the learning experience. This was approached by identifying relevant
literature in the field, selective linking to expand the pool of relevant literature, and iden-
tifying themes from these studies for a systematized search. The systematized review was
guided by the following questions:

(1) What are the potential influences of reviewing peer exemplars on student learning?
(2) How does the selection of peer exemplars influence the learning experience?

Given the intention to apply findings from this research into design, technology, and

engineering education, initial searches focused on publications in the related educational
journals or conference proceedings. Specific methods for conducting and refining such a
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search are described below. Following the search protocol descriptions, themes identified
from existing research emerged to address the above questions.

Method

Strategies used to refine a set of search terms specific to the above research questions were
patterned from recommendations in conducting a systematic literature review by Borrego
et al. (2014). The use of peer exemplars and evaluation in education has been explored
in multiple studies and disciplines, however, the intentional selection of peer exemplars,
or which exemplars to show students, remains unanswered and unexplored. Therefore, as
suggested by Petticrew and Roberts (2008), a systematic literature review was chosen to
evaluate existing research in a “transparent, methodical, and reproducible” manner (Bor-
rego et al., 2014, p. 46).

Initial investigations to establish search criteria consisted of 23 articles selected based
on teaching methods that rely on students interacting with and evaluating examples such as
gallery walks, math thinking, worked examples, and visual thinking strategies. However,
these did not provide data to answer the research questions. The primary focus of each was
instead the student performance after embedding said strategy into the curriculum than the
strategy itself. One article that not only began to address the research questions, but cited
several relevant studies was “Why and how educators use exemplars” (Hawe et al., 2021).
Through selective linking, four more high quality articles were identified and analyzed for
key themes to start a systematic search (Carless et al., 2018; Carless & Chan, 2017; Hawe
et al., 2019; Newlyn, 2013). A synthesis of these key articles as well as the previous 23
articles that focused on instructional strategies related to learning through the evaluation of
peer exemplars resulted in the establishment of keywords for a targeted search (see Appen-
dix 1).

Journals related to design, education, technology, technology education, engineering,
and engineering education were identified for their relevance on how to identify effective
peer exemplars. For this reason, the databases EBSCOhost (ERIC), Scopus, and Elsevier
(Engineering Village) were chosen as they index field specific conference proceedings
including the American Society for Engineering Education (ASEE) and IEEE Frontiers in
Education (FIE). Initial numbers of results from these databases were quite high. EBSCO-
host (ERIC) returned 910, Scopus returned the most at 451,504, and Elsevier (Engineering
Village) returned 14,422 articles. These results were narrowed by several factors includ-
ing full text availability, peer reviewed, only articles from the past 10 years (2012-2022),
and articles in relevant subject areas (i.e., engineering and math). This brought total search
results down to 259 articles in EBSCOhost (ERIC), 382 in Scopus, and 231 in Elsevier
(Engineering Village).

The following criteria were established to prioritize studies with an empirical nature
that explored the use of exemplars and their influence on student learning:

(1) The methods used in each study included an evaluation of samples, examples, or exem-
plars which may have been current student work, previous student work or from sources
external to the classroom (e.g., professional work) where the central concept is con-
sciously looking such that students are engaged in review or evaluation of the artifact
to consider its perceived merits, scope and limitations.

(2) The focus of the article was on supporting student learning.
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(3) Research was in an academic setting where teaching methods were at the forefront of
the study.

(4) Not included: Articles on machine learning, training algorithms, deep learning for
artificial intelligence, measures of student response time or where exemplars were used
to assess student learning.

Search results including the title, author, and abstract from each database were exported
into individual spreadsheets in an Excel workbook. After eliminating duplicates, the num-
ber of unique articles was reduced to 872. Next, a face validity check was performed on the
article titles, further narrowing the selection down to 158 articles. These 158 articles were
further refined by assessing their content validity, which involved an analysis of both the
abstracts and methods sections. This rigorous process resulted in seven articles for an in-
depth analysis, namely those authored by Dixon et al. (2020), Gonczi et al. (2017), Hawe
and Dixon (2017), Headley and Pittson (2020), Kean (2012), Kulkarni et al. (2014), and
Rawson and Dunlosky (2016).The same inclusion and exclusion criteria used during the
face validity assessment of article titles were consistently applied to maintain methodologi-
cal rigor, relevance to exemplars, and contextual appropriateness.

To ensure the reliability of inclusion and exclusion decisions, frequently cited literature
that was not included in the initial search results were reexamined. It was noted that while
previously identified authors from the five articles focused on exemplars were represented
in the dataset (Hawe, Carless, Chan, Newlyn), none of the articles themselves were present.
Further, frequently cited authors, such as Carless, had no articles represented in the search
results. At an attempt to be more inclusive, the original five articles on peer exemplars
were made into a word frequency cloud using NVivo software (see Fig. 1). A new keyword
search was developed using words unique to these articles, and passed again into EBSCO-
host (ERIC), Scopus, and Elsevier (Engineering Village) (see Appendix 2). This additional
step of checking for frequently cited publications that were not present in the first search
query may help improve the reliability of the study.

This limited list returned far fewer results through each of the databases, including 199
from EBSCOhost (ERIC), 134 in Scopus, and only 54 in Elsevier (Engineering Village).
Using similar criteria as with the first search, these were further narrowed down by limit-
ing to only journal articles and conference papers, full text availability, and articles in the
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past 10 years (2012-2022). This further reduced the number of results to 45 in EBSCOhost
(ERIC), 14 in Scopus, and 3 in Elsevier (Engineering Village).

Search results from each database were exported, including the title, author, and
abstract, into individual spreadsheets in an Excel workbook. Once combined, with dupli-
cates removed, the total number of unique articles was 59. Again, the same inclusion and
exclusion criteria were utilized on each title for face validity, reducing the total number
down to 36 articles. Each of the remaining articles were further checked for content valid-
ity by assessing the abstract and methods section, reducing the total number to 24 articles.
These 24 articles focused on exemplars were combined with the seven articles from the
initial search strategy and the five from the initial exemplar articles, and, after removing
duplicates, was reduced to 33 articles for final synthesis (see Figs. 2 and 3).

Data analysis

After finalizing a list of articles, each study was coded in NVivo 12 using open-coding
procedures (Merriam & Tisdell, 2015). Although typically associated with qualitative
research, this method was adapted for the systematic review as it offers a structured pro-
cess for identifying any valuable data segments and aids in the development of categories
and themes. Initially, a comprehensive reading of each article was conducted to establish
familiarity. During this initial reading, codes were generated based on recurring keywords,
phrases, and themes within the article, while detailed notes were recorded in a linked
memo. Codes from each additional study were developed in much the same way using
the constant-comparison technique to identify commonalities and deviations from initial
codes (Glaser, 1965). As coding progressed and discernable patterns began to emerge,
axial coding was used to reorganize and establish a hierarchy to create overarching themes
(Charmaz, 2006). Following the identification of themes and a thorough understanding of
the codes, each article underwent a secondary reading to enhance data familiarity and con-
firm alignment with the overarching themes.

Findings

The research questions focused on the influence of reviewing peer exemplars on student
learning, and how the selection of exemplars influences the student learning experience.
During the thorough examination of documents within NVivo through open coding tech-
niques (Saldafia, 2013), overarching themes emerged from the existing research. Rather
than strictly aligning these themes with specific questions, it became evident that they
were intricately interconnected. As a result, we present the following comprehensive nine
themes, each of which will be reviewed in detail:

(1) Clarity of instruction.

(2) Learner focus.

(3) Motivation for learning.

(4) Student reflection on learning.

(5) Building student self-efficacy.

(6) Identifying instructional challenges.

(7) Providing contrasting cases.

(8) The relation between exemplar quality and student work quality.
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(9) Raising the bar for learning outcomes.

In the following sections, each theme will be described in the context of students evalu-
ating peer exemplars as a learning experience. Citations and excerpts from the final articles
selected for review, including qualitative comments from participants in their studies, are
included below to contextualize and provide credibility to the findings.

Theme 1: clarity of instruction

Expanding and defining project criteria emerged as a major theme for the role of peer
exemplar evaluation in enhancing the learning experience. This approach enables teachers
to provide clarity and helps students recognize the quality or lack of quality of their work
more effectively than other mechanisms (Sadler, 2002). Establishing clarity early in the
process allows for both teachers and students to be in alignment on assignment expecta-
tions (Chong, 2021; Grainger et al., 2018; Hawe & Dixon, 2017; Headley & Pittson, 2020;
Hendry et al., 2012; Yucel et al., 2014) as assessment criteria was sometimes be viewed as
too dense or difficult to comprehend (Bell et al., 2013; Carless et al., 2018). These points
were bolstered by quotes from students such as, “I would not have known what to do if we
had not done this. It gave me an accurate expectation” (Yucel et al., 2014, p. 976). A stu-
dent from another study had a similar sentiment, “By you giving us those examples, we can
determine what you deem to be the best answer, so we can kind of structure our own letter
to match that, or improve on that” (Hendry et al., 2012, p. 153).

Establishing clarity for expectations at the start of a project can allow for students to
establish forethought as they begin to plan for short and long-term goals (Zimmerman,
2000), especially as they are able to better visualize requirements and expectations (Ait-
ken & Thompson, 2018; Bell et al., 2013; Grainger et al., 2018; Tam, 2021). Providing
transparency through peer exemplars was received very positively by students (Carless
et al., 2018; Chong, 2021; Headley & Pittson, 2020; Yucel et al., 2014). One student even
described how the clarity in expectations helped bring understanding to grade distribu-
tions, making for a more enjoyable experience even when underperforming:

Since this process 1 find that I am more aware now of what’s expected of me in
assessments and the marking criteria and how markers approach them is now more
clear. I'm also no longer disappointed with a mark as I have some idea of what I’ll
receive. (Kearney & Perkins, 2014, p. 5)

Clarity for learning, a major theme across multiple studies, may also be at the center of
each of the themes across all study contexts. Having clarity in a project allows for focus,
provides the opportunity for motivation, and enables reflection. Without fully understand-
ing expectations, students are not likely to develop self-efficacy, identify challenges, or
know where to start if attempting to raise the bar. It is the umbrella term that is in the back-
ground of each of the following themes.

Theme 2: learner focus

When attempting a project, students are often lost on where and how to start, even with
a well written project description and detailed rubrics (Grainger et al., 2018). In fact, too
detailed of rubrics can confuse students as they tend to present information in abstract
terms (Bouwer et al., 2018; Sadler, 1989, 2002) and the more standards and criteria are
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broken down, “the harder it is to make the bits work together as a whole” (Sadler, 2007,
p- 389). Hendry and Tomitsch (2014) stated that when left to their own devices, students
often ignore rubrics and criteria until they have nearly completed their task. One student
elaborates “you don’t even read the criteria of what you’re making. You... go out, make it
and think, ‘Oh my God, this is the best ever’ [but miss an important criterion]. It happens.”
(Hendry & Tomitsch, 2014, p. 342). Evaluation of peer exemplars shifts the focus back to
what is being assessed, encouraging students to check their assumptions against an agreed
upon standard (Hendry & Tomitsch, 2014; Kearney & Perkins, 2014; Knight et al., 2019).

Peer exemplars help to address this by showing what the criteria look like in a final
product, allowing students to take a step back and see the bigger picture (Aitken & Thomp-
son, 2018). In one study, researchers noted the shift in attention that when students evalu-
ated documents side by side, explaining “Compared to the criteria condition, students in
the comparative judgment condition [holistically evaluating two exemplars side-by-side]
focused relatively more on aspects that were related to the content and structure of the
text, and less so on aspects that were related to grammar and vocabulary.” (Bouwer et al.,
2018). Using peer exemplars can help broaden students’ focus and enable them to differen-
tiate between various levels of achievement in areas that are not covered by rubrics or task
guidelines due to spatial constraints, such as formatting and layout. (Grainger et al., 2018).

Students too found it useful to see what the teacher might focus on when evaluating an
assignment (Hendry & Jukic, 2014; Hendry & Tomitsch, 2014; Kean, 2012), as one stated,
“It is always good to see how a teacher will evaluate your work. Some teachers have dif-
ferent styles and look for different things. Listening to the teacher [talk about peer exem-
plars] made me understand what to focus on.” (Hendry & Tomitsch, 2014, p. 341). After
evaluation of peer exemplars, students not only started to recognize patterns of expecta-
tions (Kean, 2012; Yucel et al., 2014), they were also more aware of the current state of
their work and found themselves more receptive to feedback (Kearney & Perkins, 2014;
Tam, 2021).

Theme 3: motivation for learning

The evaluation of authentic peer exemplars, those created by students, can be a source
of motivation for starting a project (Grainger et al., 2018; Headley & Pittson, 2020) as
it shows students not only what it might look like, but that it can be done (Dixon et al.,
2020; Hendry & Jukic, 2014). One postgraduate student shared “Going through it with
[the teacher] at the end and seeing what [the teacher] gave marks for did make you think,
‘I actually — I could do that, I could do that” (Hendry & Jukic, 2014, p. 9). Other students
noted that the process of making evaluations of peer exemplars was rather exciting and
highly engaging (Kearney & Perkins, 2014), with some looking forward to seeing if they
were in alignment with their teacher:

The first stage [marking] is making you aware of your own thoughts and what’s going
on in your own head and how you're judging things and then, when [the teacher
explains], there’s this big reveal kind of thing. You wanted to know, the suspense was
killing you. (Hendry & Tomitsch, 2014, p. 342)

While peer exemplars can help to motivate students, changing the quality of exem-
plars too far in either direction (I.e., much higher or lower quality) can act as a demoti-
vating factor. Sharing work that is of very high quality, especially when only showing
high quality work, can cause students to doubt their capabilities (Hawe & Dixon, 2017)
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and undermine confidence (Dixon et al., 2020), but surprisingly, sharing low quality
examples can cause similar reactions, especially with authentic peer exemplars. In one
study, students felt anxious seeing that past students had performed poorly (Hendry &
Jukic, 2014), while in a separate study, students described examples of students who
had failed as “unhelpful, demotivating, and even distracting” (Grainger et al., 2018, p.
5). Recommendations to combat this include sharing a range of peer exemplars, either
all of higher quality, or a wider range that goes no lower than ‘passing’ (Bouwer et al.,
2018; Dixon et al., 2020; Hawe et al., 2019; Hawe & Dixon, 2017; Hendry et al., 2012).
When applied correctly, however, peer exemplars of the appropriate level of complex-
ity can motivate and inspire students “to ‘match or beat’ the quality and standard” (Bell
et al., 2013, p. 772).

Theme 4: student reflection on learning

While not frequently cited, the act of metacognition when interpreting tacit knowl-
edge is essential to the student learning experience. Evaluation helps to make this tacit
knowledge explicit, as the process helps trigger a reflective process as considering the
kinds of feedback they might provide others aids in transfer to self-assessment (Bell
et al., 2013; Tam, 2021; Yucel et al., 2014).

To help foster this, it is strongly encouraged, by nearly every study in this review
focusing on the use of evaluating peer exemplars as an instructional method, that teach-
ers model their thinking and engage students in dialogue after assessment (Aitken &
Thompson, 2018; Bell et al., 2013; Bouwer et al., 2018; Carless et al., 2018; Carless &
Boud, 2018; Carless & Chan, 2017; Chong, 2019, 2021; Dixon et al., 2020; Grainger
et al., 2018; Hawe et al., 2019, 2021; Hawe & Dixon, 2017; Hendry et al., 2012; Hen-
dry & Jukic, 2014; Hendry & Tomitsch, 2014; Johnston et al., 2021; Kean, 2012; Tam,
2021; To & Liu, 2018). One of the key reasons for this, is that students often under- or
overestimate the work of others, as one student describes “We were marking it really
low ... Or really high. We were thinking, ‘It’s a 7, or it’s a 6’, and [they’d] go, ‘It’s a 4,
or ‘It’s a 3’. We were like, ‘Wow!’” (Hendry et al., 2012, p. 155). Other studies found
that evaluating peer exemplars made students more attentive, asking questions about
what makes a good answer. An undergraduate student elaborated:

It made you pay attention more, so — then because you're curious too — yeah,
because you can’t assess how [the teacher’s] marking unless you work out how
you would mark it.... So you need to do that, otherwise it wouldn’t sink in — I don’t
think it would sink in as much, what [the teacher] would say. (Hendry & Jukic,
2014, p. 7)

Reflection when evaluating can also be enhanced through the use of rubrics or explic-
itly stated criteria either immediately before or during the marking session. One student
reflected on his assumptions and knowledge about topics such as ethics when marking an
exemplar:

The marking criteria was useful as it provided avenues for reflection. For me it high-
lighted the elements of ethical perspectives and reasoning that should have drawn
from the case. The marking criteria made me critically reflect on whether individual
assumptions and knowledge about ethics were as strong and consistent as I previ-
ously thought. (Bell et al., 2013, p. 777)

@ Springer



A systematic literature review of student evaluation of peer... 1451

Encouraging reflection during the process of evaluation can help students to internal-
ize tacit knowledge, calibrate their understanding, and develop their own understanding of
expectations.

Theme 5: building student self-efficacy

Student self-efficacy is a significant predictor of success and achievement for students
(Zimmerman & Schunk, 2007), and can be fostered through the evaluation of peer exem-
plars. The act of analyzing and evaluating peer exemplars has been shown to reduce some
of the anxiety associated with the uncertainty of assessment standards and requirements
(Carless & Boud, 2018; Carless & Chan, 2017; Hawe et al., 2019, 2021; Yucel et al.,
2014). In fact, by evaluating multiple peer exemplars, students internalize a wider range of
approaches to the assessment (Chong, 2019), which may help address concerns for stifling
creativity and design fixation.

Students engaging in exemplar evaluation, across multiple studies, indicated feeling
more confident to work independently on challenging assignments (Bell et al., 2013; Dixon
et al., 2020; Hawe et al., 2019, 2021; Headley & Pittson, 2020; Hendry & Tomitsch, 2014).
In a focus group with other professors who utilize peer exemplars at Harper Adams Univer-
sity, one professor shared that the evaluation of exemplars “gives students the confidence
to work out how to do the assignment themselves without constant recourse to tutor to ask
whether it is right” (Headley & Pittson, 2020, p. 23). This is reflected in Zimmerman’s
(2000) theory of self-regulated learning, frequently cited in the literature around synthesis,
which focuses on self-regulating behavior as a core component toward goal-completion.

Researchers further describe the observation of self-efficacy in the actions of their stu-
dents after evaluating peer exemplars as taking ownership in their work and actively moni-
toring and regulating their progress in concluding remarks:

They were setting goals using the exemplars as benchmarks or targets; they were
devising strategies to ensure they avoided plagiarism; they were managing resources
(i.e., the various exemplars provided) by determining what exactly they were choos-
ing to focus on, whether it was a FAILED exemplar or a quality exemplar or aca-
demic literacies. (Grainger et al., 2018, p. 8)

This, again, closely aligns with the establishment of appropriate actions, thoughts, feel-
ings, and behaviors central to self-regulated learning (Zimmerman, 2000). Additionally, it
seems that by seeing authentic peer exemplars, even of B and C level work, students who
might doubt their abilities are inspired that they too can succeed (Dixon et al., 2020; Hawe
et al., 2021; Hawe & Dixon, 2017).

Theme 6: identifying instructional challenges

Peer exemplars are carefully chosen samples that are representative of student work, and
while they are used to clarify expectations, they may also be used to better visualize differ-
ent dimensions of quality (Carless & Chan, 2017). While often associated with high quality
work, it is common to provide student samples that highlight common mistakes and pitfalls
that are made in assessments throughout the semester (Aitken & Thompson, 2018; Dixon
et al., 2020; Grainger et al., 2018; Hawe et al., 2021; Headley & Pittson, 2020; Kean, 2012;
Newlyn, 2013; Rawson & Dunlosky, 2016; Tam, 2021; Yucel et al., 2014).
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In general, researchers felt that this was an opportunity for students to learn from the
mistakes of others and while some take a passive role, providing an exemplar and letting
students ask questions or come to their own conclusions (Bell et al., 2013; Kean, 2012;
Kearney & Perkins, 2014; Newlyn, 2013; Rawson & Dunlosky, 2016), other researchers
advocate for dialogue to help explain why students may score poorly (Aitken & Thomp-
son, 2018; Dixon et al., 2020; Hawe et al., 2021; Tam, 2021). This strategy of dialogue
has gained a following in math education. Understanding and walking students through the
thought process behind mistakes to learn from them have inspired pedagogical strategies,
such as “My Favorite No” (Teaching Channel, 2014), websites dedicated to cataloging
wrong answers and how to address them (mathmistakes.org), book chapters (Seeley, 2014),
and entire books (Anderson, 2017).

Other researchers methodologies utilized the experience of having students take a more
active role by either providing a rating for the assessment (Aitken & Thompson, 2018;
Headley & Pittson, 2020; Hendry & Tomitsch, 2014), or even correcting the mistakes they
see in peer exemplars, offering suggestions on how it might be improved (Dixon et al.,
2020; Hawe et al., 2019, 2021; Tam, 2021; Yucel et al., 2014).

Not all authors in the articles reviewed are in agreement with the practice of evaluat-
ing low quality peer exemplars, as some researchers state that it may draw too much focus
on what not to do, rather than highlighting best practices. Hendry and Tomitsch (2014)
explain their reasoning for only using ‘pass’, ‘credit’, and ‘high distinction’ peer exemplars
with students, stating:

We believe that providing students with a ‘fail’ exemplar might be counterproductive
because it could focus students on what not to do rather than what to strive for. It
might also challenge students’ positive outlook and belief in their ability to be suc-
cessful in their design project. (Hendry & Tomitsch, 2014, p. 344)

This statement is supported by previous work by Hendry and Tomitsch, finding that in
courses where students were presented with low quality peer exemplars and the teacher
emphasized errors and low quality, the students “felt less confident to attempt their assign-
ment” (Hendry et al., 2012, p. 157). Other researchers acknowledge that the use of ‘fail’
level peer exemplars may be counterproductive, as they do not show what is needed to
achieve (Aitken & Thompson, 2018), and may even demotivate students (Grainger et al.,
2018). Interestingly, when low quality samples were absent from studies, students indi-
cated that they wanted them included (Bell et al., 2013), with one student explaining how
they “Find it useful, of how people have approached it and how that’s worked, so like not
Jjust shining examples but where people have gone wrong perhaps and how to avoid that”
(Kean, 2012, p. 92). In summary, providing too low quality of peer exemplars is counter-
productive but leaving them out entirely leaves students uncertain of how to fully interpret
assignment criteria.

Theme 7: providing contrasting cases

While Schwartz’s (2018) did not meet our inclusion criteria, it offers valuable insights
into how students can benefit from reviewing exemplars of varying complexity. Con-
trasting cases guide students to discern similarities and differences in exemplar qualities,
promoting deeper understanding of learning objectives and preparing them for future
knowledge transfer. Although direct comparisons of drastically different peer exemplars
were limited in the studies cited (Bouwer et al., 2018; Chong, 2021; Hendry & Jukic,
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Table 1 Comparing qualities of peer exemplars

Quality provided References

Credit and above Bell et al. (2013), Hendry & Tomitsch, (2014), Knight
etal. (2019), Newlyn, (2013)

Average and high quality Bouwer et al. (2018)

High, average, and low Chong, (2019), Grainger et al., (2018), Hendry et al.
(2012), Kean, (2012), Newlyn, (2013)

High and low Chong, (2021), Hendry & Jukic, (2014), Yucel et al. (2014)

Unspecified range Hawe & Dixon, (2017), Newlyn, (2013)

In “Providing exemplars in the learning environment: the case for and against” Newlyn (2013) cites several
studies with varying methodological approaches

2014), many studies presented a range of student work to more thoroughly define rubric
criteria. To illustrate this range of approaches, we have included a table (Table 1) sum-
marizing the methods of comparison employed across studies. Referencing the quality
of peer exemplars evaluated when reviewing conclusions of various researchers helps to
contextualize the student experience. It is worth noting that while other studies included
in this systematic review may have also specified the use of different quality peer exem-
plars, only those that explicitly tied student performance to contrasting quality are iden-
tified in the table and the subsequent discussion.

When presented with peer exemplars of contrasting quality, students begin to dif-
ferentiate between average quality and high-quality work, and expectations of the
teacher of what constitutes high quality work (Bouwer et al., 2018; Chong, 2019, 2021;
Grainger et al., 2018; Hendry & Jukic, 2014; Kean, 2012). A common trend from these
studies is that they all provide either two comparisons (average against high quality or
high against low quality), or a range of three peer exemplars (high, average, and low).
Studies listed as providing qualities of peer exemplars that are “credit and above” typi-
cally describe the quality of their exemplars as being closer together such as “pass, dis-
tinction, and high distinction” (Bell et al., 2013; Hendry & Tomitsch, 2014; Newlyn,
2013) or evaluations that are even closer together such as “pass, credit, distinction, and
high distinction” (Knight et al., 2019). While it may be that the distinctions students
make when exposed to a variety of quality levels was not the interest of researchers
conducting the study, and thus not reported, it could also be that as items are closer on
the spectrum of quality, it becomes more difficult to distinguish one from another, espe-
cially when evaluated against a criterion.

The use of contrasting cases did not always focus on quality of tasks, at times a vari-
ety of approaches were shared as well (Bell et al., 2013; Grainger et al., 2018; Hendry &
Tomitsch, 2014). This too is important, as a common criticism of using peer exemplars is
the suppression of creativity (Headley & Pittson, 2020; Hendry & Jukic, 2014; Newlyn,
2013). However, when presented with a variety of approaches, students expressed that see-
ing peer exemplars may have helped them to be more creative (Hawe et al., 2021; Tam,
2021). One student shared how the evaluation of peer exemplars enhanced their design
experience:

Because we saw such a range of exemplars, like comparing the one where they had
the cages, to the one where they did it in violet colours and moods and stuff. They
were two completely different ideas. That doesn’t say to me, I'm going to pick one
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and copy it. It says, there are so many ideas, what’s mine? (Hendry & Tomitsch,
2014, p. 343)

Another interest of researchers was that students not only recognized what makes some-
thing ‘good’, but that their own performance on assignments improved (Bouwer et al.,
2018; Hawe & Dixon, 2017; Knight et al., 2019; Newlyn, 2013). One student explained
their perceived benefit in an interview:

You can compare, because he (the teacher) gave us two passages. So, while you
are comparing the two passages, you can consider why this one gets higher mark,
or somehow, to learn the ... how to say ... to learn from this comparison, and to
improve your writing skills. (Chong, 2021, p. 21)

While the Hawe and Dixon study (2017) did not specify the range of peer exemplars
provided to students, the common thread for other studies indicated an increase in perfor-
mance was the lack of a low-quality example. Further, Yucel (2014) found that students
who participated in their program achieved significantly lower marks than those who did
not. While there are other contributing factors to these findings including student buy-in,
lack of teacher-led discussion, and dissatisfaction with peer review, contributions from
other studies indicate that too low of peer exemplars can have a negative impact on student
understanding, motivation, and application (Aitken & Thompson, 2018; Grainger et al.,
2018; Hendry et al., 2012; Hendry & Tomitsch, 2014).

Theme 8: the relationship between exemplar quality and student work quality

When considering theories of how peer exemplars might influence student work, one theo-
retical underpinning was the concept of tacit knowledge acquisition or tacit knowing (Car-
less & Boud, 2018; Carless & Chan, 2017; Chong, 2019). That is to say that not all that
we know can be verbalized, and there is much that is understood or implied without being
stated, relying on the experience of observation, imitation, and practice as it is otherwise
difficult to share one’s thinking process (Polanyi, 1997).

Another set of theories frequently used were Vygotsky’s sociocultural theory (SCT)
and zone of proximal development (ZPD) (Carless et al., 2018; Chong, 2019, 2021; Tam,
2021; To & Liu, 2018). Sociocultural theory posits that learning takes place through social
interactions with others, and is refined with the zone of proximal development, the space
between what a learner can do independently and what they can do when collaborating
with others or otherwise supported (Vygotsky, 1987). Accordingly, these studies empha-
sized a procedure where students would evaluate exemplars independently, with a peer, and
through dialogue with their teacher.

The socio-cognitive work of Zimmerman (2000;, 2007) was also used in multiple stud-
ies for the model of self-regulation (Grainger et al., 2018; Hawe et al., 2019, 2021). The
model of self-regulation is a three-phase model consisting of forethought, performance,
and self-reflection, with specific components to each phase, such as task analysis and self-
motivational beliefs in the phase of forethought (Zimmerman, 2000). The act of evaluating
the work of others was often linked to the task analysis, which leads to self-motivational
beliefs as students realize that they are capable and progresses to performance where they
can apply the insights, and finally to self-reflection to evaluate the degree of success in
their attempt. Zimmerman’s theory is built on work by Bandura which was also cited for
his theory of self-efficacy in one study (Dixon et al., 2020), aligning with the first phase of
forethought with regard to self-motivational beliefs. The theory of self-efficacy suggests
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that the motivations of a student are driven by the confidence they have to complete a task
(Bandura, 1977).

While only used in one study (Chong, 2021), Nelson’s (2018) conceptual framework
of evaluative judgement was used to describe how students focus on various parts of work
when making evaluations. Evaluative judgement is described in terms of hard, soft, and
dynamic. In hard evaluative judgement, students focus on the mechanics of an exemplar,
such as punctuation and grammatical decisions. Soft evaluative judgement tends to focus
on word choice and patterns of speech. However, dynamic evaluative judgement is related
to creativity and how ideas are organized (Nelson, 2018). It is a higher level of thinking,
and one that students are scaffolded to through dialogue with peers and their teacher-led
discussions.

Multiple theories were used to justify how peer exemplars might transfer the knowl-
edge of what makes an educational artifact ‘good’ to influence student performance, which
are supported by evidence found in the research. Several studies have drawn correlations
between using the evaluation of peer exemplars as learning strategy with improvements on
assessments (Bell et al., 2013; Carless et al., 2018). One student voiced their experience in
an interview, “ When we use exemplar, we would automatically compare our own articles
with the exemplar, thinking about the differences between our articles and the exemplar,
then I know what I should improve on” (Chong, 2021, p. 21). Other researchers expressed
similar observations, noting how students would use peer exemplars as a benchmark to
make adjustments to their own work (Hawe et al., 2019; Headley & Pittson, 2020). Addi-
tionally, in a longitudinal study, it was found that students who evaluated peer exemplars
outperformed their control group peers, but even a year after the initial study the partici-
pants were achieving significantly better results (Bell et al., 2013; Rawson & Dunlosky,
2016). Part of the value of evaluating peer exemplars is reflecting on other approaches,
especially if students are experiencing difficulties with not knowing where to start. One
graduate student explained in an interview:

It puts a structure in your head so when you see the question you're like, ‘Okay.’
You know how to break it down instead of before [when] you'd see the question
but, ‘Okay I've got all this knowledge in my head and I'm just going to blurt it out
whereas in no logical order. (Hendry & Jukic, 2014, p. 6)

Other research warns that while students will eventually apply what they have seen from
peer exemplars, results for some may come more slowly than others (Kean, 2012). This
study describes how students first pushed back when asked to evaluate their peers, and
after the second week the majority of students “failed to show they could identify ‘quality’
in others” work or produce it in their own” (Kean, 2012, p. 89). However, after repeated
cycles and dialogic feedback students were able to identify and correctly apply criteria
by the fifth week. This iterative process is consistent with other research on evaluation of
peers and exemplars (Bell et al., 2013; Carless & Boud, 2018; Chong, 2019; Knight et al.,
2019).

Theme 9: raising the bar for learning outcomes

There seems to be some consensus in the advantages to engaging students by evaluating
high quality work. In designing studies, excellent peer exemplars were occasionally chosen
“on the grounds that students might have more to learn from high-quality work™ (Carless
& Chan, 2017, pp. 932-933). This may influence a student’s own work as “students can
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sharpen appreciation of how quality is manifested, enhance their capacities to make sound
academic judgments, and draw appropriate inferences for actions” (Carless & Boud, 2018,
p- 1321). When selecting appropriate peer exemplars and students are actively engaging,
there is a belief that students will push themselves to do better (Bell et al., 2013; Dixon
et al., 2020; Hawe et al., 2019; Hawe & Dixon, 2017; Hendry & Tomitsch, 2014). ‘Appro-
priate’ peer exemplars, are thought to be ones that are high, but not too far above a stu-
dent’s current capabilities, as one researcher explains:

If the intent is to build robust efficacy beliefs for all students, use of a range of exem-
plars from across the grade range is recommended. We believe using those from the
mid to low A range can encourage the more capable students who like to ‘rise to the
challenge’. (Dixon et al., 2020, p. 465)

The risk of presenting too high quality work is that students not only neglect to try to
raise the bar, but they may also start to question their ability to successfully complete the
task entirely (Dixon et al., 2020; Hawe et al., 2019, 2021; Hawe & Dixon, 2017). Dixon
expands on this idea as they warn:

Given the fragility of academic self-efficacy, the need for a delicate balance between
building confidence and overwhelming students should be taken into account. Only
selecting exemplars that exemplify the highest standards of achievement such as
those illustrative of an A plus piece of work may be inspiring for some students, but
for others such work may undermine confidence. (2020, p. 465)

Student interviews from several studies support the notion that high quality peer exem-
plars motivate students to perform at a higher level. After evaluating samples from a vari-
ety of levels, one student stated that they felt “I can do better than that” and “felt I could
achieve” (Hawe & Dixon, 2017, p. 1185). From an interview in a different study, other stu-
dents shared similar sentiments “when seeing the quality of work [that got] higher marks,
it encourages me to try and produce the same kind of work” and “[...] you kind of want to
aim higher [...]” (Hawe et al., 2019, p. 37). This extended past just the quality of work to
the creativity of work as well as a student reflected on how peer exemplars pushed them to
raise the bar in their design work, sharing “It made you want to work harder to... try and be
more creative” (Hendry & Tomitsch, 2014, p. 342).

Discussions and recommendations for practice

According to literature presented in this review, there can be many benefits to using exem-
plars in design-focused coursework, including building self-efficacy, improving the quality
of student work, and motivating students. Importantly, research supports that the careful
selection and consistent use of exemplars contribute to the overall goal of providing clar-
ity on instructor expectations beyond what is included in the task guidelines (Sadler, 1987,
1989, 2002, 2007). Peer exemplars can provide an aid to students when differentiating
between a variety of levels of achievement through tangible examples. Through the syn-
thesis of themes from this study, the careful selection of exemplars can promote productive
classroom dialogue (themes 4, 6, 8). It can help students identify expectations (themes 1, 2,
4, 6, 7) while also serving to identify potential misconceptions leading to improved student
understanding (themes 1, 4, 7). Moreover, it aids in student motivation (themes 1, 3, 8§, 9)
and application (themes 3, 7, 8) in engineering and design education.
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When considering how the quality of peer exemplars influence student performance,
literature from this review supports that in general, high-quality exemplars are most effec-
tive. This exposes students to effective problem-solving strategies and design solutions,
while inspiring students and increasing confidence in their ability to succeed. Exemplars
of too low of quality may confuse students and lead to misconceptions on expectations and
how to achieve success. These low-quality examples may even bring about feelings of dis-
couragement and low self-efficacy among students. Finally, the quality of exemplars may
have an impact on dialogic discussions. Higher-quality exemplars provide an opportunity
for students and teachers to have a clear standard with which to evaluate work, making it
easier to provide constructive feedback and identify areas of improvement. This is in con-
trast to lower-quality exemplars, which may make discussions challenging beyond identify-
ing areas of improvement.

This collection of literature also addressed the role of exemplar quality on student
decision making and self-efficacy in several ways. First, high-quality exemplars can pro-
vide students with a clear understanding of what constitutes a successful design solution,
increasing confidence in their ability to produce similar outcomes. Second, seeing exam-
ples of well-designed solutions can inspire students to think more creatively and take risks
in their own work. On the other hand, low-quality exemplars may lead to lower expecta-
tions of what is possible, negatively affecting confidence in their abilities and motivation to
engage in the design process.

When identifying high-quality exemplars for peer evaluation, literature in this review
cautioned against selecting exemplars too far above the students’ current level of achieve-
ment. Using peer exemplars that are of extremely high-quality may create unrealistic
expectations and a sense of intimidation for students. This may leave students feeling over-
whelmed as they may not be able to reach the level of quality presented, leading to reduced
self-efficacy and motivation, negatively impacting their performance in the related course-
work. Additionally, providing too high-quality exemplars may not provide enough variety
for students to differentiate levels of achievement for acceptable work. This could lead to
frustration and potential disengagement from the course.

Beyond the scope of initial research questions, articles in this literature review over-
whelmingly supported dialogic feedback following the evaluation of peer exemplars to
address student misconceptions. Teachers should facilitate discussions around exemplars
to highlight strengths, areas of improvement, and opportunities for transfer to help students
apply what they have seen to their work. This can help scaffold student learning, especially
as it pertains to evaluation criteria and how that criterion aligns with learning objectives for
the course. By doing so, teachers can help students develop a more accurate understanding
of the quality of their own work and improve their decision making and self-efficacy in
the course. Overall, peer exemplars can significantly impact student decision making and
self-efficacy in an engineering and design course, highlighting the importance of carefully
selecting and using exemplars as a pedagogical tool.

Research recommendations

Authors cited in this study focused their research on the fields of foreign language, teacher
education, law, first-year college experience courses, and other areas outside of design or
engineering curriculum. Accordingly, for those wishing to expand this systematic literature
review, it is recommended to expand search terms and include other education research
databases.
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Additionally, results of the systematized literature review revealed both a scarcity of
research on the purposeful selection of exemplars, and a limited focus on artifacts empha-
sizing writing in short answer and essay format, presented as a final product. Additional
research around the influence of evaluation on student learning, and the purposeful selec-
tion of sketches, images, short statements, and video as exemplars for evaluation may build
on current findings. This holds numerous implications for STEM education, as it assists
students in visualizing abstract design problems, recognizing diverse approaches to prob-
lem-solving, facilitating comparisons among potential solutions, and synthesizing informa-
tion to innovate new designs.

Another recommended area of future research is if the selection of exemplars is as
important as how they are used in the classroom. Common to nearly all articles identified
for this study is the emphasis on the role of the teacher and dialogic strategies to frame the
evaluation session before starting and to debrief with a partner and in large groups after.
Often, students arrived at erroneous conclusions or fail to reach consensus on the quality of
an exemplar when discussing with a peer or small group, necessitating a debriefing session.
While the evaluation of exemplars remained the primary focus of the articles, in seven of
the nine themes there was a repeated emphasis on how much the role of the teacher influ-
ences such an activity (themes 1, 2, 3, 4, 6, 7, 8).

Conclusion

The purpose of this research was to investigate foundational literature supporting the selec-
tion of peer exemplars to support student achievement in design, technology, and engineer-
ing related fields. The systematized search narrowed initial search results from 467,223 to
33 articles focused on secondary and post-secondary evaluative experiences over the past
10 years. It was found that research on the effectiveness of peer exemplars is primarily
focused on written student samples for large projects, and the purposeful selection of peer
exemplars is limited to two to five samples for a given class. Research on peer exemplars
reflects a gap in studies focused on the variety of sample quality in peer exemplars for
evaluation, especially in STEM-related fields.

In analyzing the influence of peer exemplars on the impact on student’s learning, nine
themes were identified to address the research questions, specifically, (1) How the qual-
ity of exemplars influences student performance, (2) How comparing drastically differ-
ent examples influences decision making, and (3) The effect of providing students with
lower quality work. In addressing student performance, it was found that quality exem-
plars assist students with clarity and understanding of the task and what makes something
‘good’, motivate students in their own tasks, and facilitate knowledge transfer to enhance
performance.

A variety of ways that instructors and teachers use peer exemplars in the classroom
were discovered such as to showcase a wide range of student work and using drastically
different examples. It was found that by providing a spectrum of samples, students being
able to differentiate between average and high-quality work (Bouwer et al., 2018; Chong,
2019, 2021; Grainger et al., 2018; Hendry & Jukic, 2014; Kean, 2012). Tangential to this,
studies found that multiple peer exemplars counteract claims that providing students with
examples hinders creativity. Findings indicate that when multiple peer exemplars are used
it instead acts to inspire students into more divergent ideas when problem solving (Hawe
et al., 2021; Hendry & Tomitsch, 2014; Tam, 2021).
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Providing lower quality examples likewise helped students to identify challenges and
misconceptions by learning from the mistakes of others. However, counterintuitive to
teacher expectations, effects of using peer exemplars that are too high or too low of qual-
ity were shown to demotivate students and have a negative impact on understanding the
assessment (Dixon et al., 2020; Hawe et al., 2019, 2021; Hawe & Dixon, 2017). As many
of the studies cited contained qualitative aspects, multiple quotes from student reflections
on the use of peer exemplars were introduced to strengthen the conclusions drawn from
this paper and the claims made by researchers.

Limitations

This systematic review has some methodological limitations that need to be acknowledged.
Firstly, as the search and coding were conducted by the first author, there is potential for
bias in the search and selection process. While efforts were made to conduct a comprehen-
sive search using multiple databases and search terms, the inclusion and exclusion criteria
were set by a single author. This may have led to the exclusion of relevant studies or the
inclusion of studies that do not meet the criteria.

An additional limitation revolves around the possibility of overlooking certain studies.
Despite the efforts to conduct a thorough search, it is possible that pertinent studies might
have been missed, particularly those that were not present in the searched databases, acci-
dentally screened out, or not published in English. This may have resulted in a skewed
sample of studies.

The act of synthesizing existing literature into thematic patterns inherently carries limi-
tations. It is possible that the nuanced details of how exemplars are applied in various sce-
narios, as well as the true impact of student learning, may not have been fully captured. To
mitigate this, several steps were taken. A diverse sample selection was employed, broaden-
ing the spectrum of examples and their patterns of use. An in-depth analysis was conducted
to identify recurring patterns or trends related to the use of examples in different contexts.
Quotations and citations were used whenever possible to provide contextual examples to
add credibility and depth to the analysis.

Finally, the generalizability of the findings may be limited due to the specific inclusion and
exclusion criteria used in this study. The themes identified may not be representative of all
studies on the topic, and the findings may not be applicable to other contexts or populations.

Appendix 1

Initial Search Query (Conducted 7/20/2022).

#  Query

S1 “exemplars” OR “samples” OR “worked examples” OR “examples” OR “model answer” OR “Gallery
walk” OR “Design critique” OR “Peer critique” OR “Formative peer assessment” OR “Math think-
ing” OR “Learning by Evaluation” OR “LbE” OR “Peer learning”

S2 “self-efficacy” OR “self efficacy” OR “self-confidence” OR “self confidence” OR “confidence” OR
“efficacy” OR “concept of quality” OR “evaluative knowledge”

S3 “secondary school” OR “high school” OR “secondary education” OR “postsecondary education” OR
“college” OR “university”

S4  “selection” OR “quality” OR “choice”
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Appendix 2

Additional Search Query (Conducted 7/22/2022).

# Query

S1 “assessment” OR “marking” OR “criteria”
OR “standards”

S2 “discussion” OR “task” OR “understanding”

S3 “exemplars”

S4 “education”
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