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ABSTRACT
Over recent decades, literature on assessment in higher education has
intensified generating a wealth of frameworks to inform practice. Generic
frameworks for assessment practice are sometimes perceived as missing
subject-specific considerations. This literature review proposes to (a) map
the current landscape of assessment in engineering education and to (b)
help drive the field forwards by identifying elements of assessment that
require discipline-specific consideration as a foundation to formulate
good practice. Sources were identified using a broad set of keywords
related to assessment in engineering education. Inclusion criteria
considered papers about university-level education and were published,
in English, between 2012 and 2018. The review establishes that much
literature has focused on design, accreditation and marking with much
less literature on key concerns in practice such as workplace assessment,
student engagement and programme level design. Based on the results,
recommendations are made for research areas where greater focus is
needed to advance further engineering specific insights.
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1. Introduction

Quality of teaching and assessment is becoming ever more important in higher education insti-
tutions, as demonstrated, in the UK, by heightened scrutiny in the regulatory environment (i.e.
the Teaching Excellent Framework) and recent calls, in Europe, to improve student-centred learn-
ing (e.g. Todorovski, Nordal, and Isoski 2015). For staff working on engineering programmes of
study, the growing literature on engineering education provides guidance and evidence-based
practice to support their teaching and assessment activities. Even focusing solely on assessment,
there has been an increased focus on assessment-related publications in the last few decades
(Nawaz and Strobel 2016). However, with articles being published at an increasing rate, it can
be difficult to develop a clear overview of a field of study. We propose to synthesise current lit-
erature trends and findings to better inform practice and identify new directions. Note that the
term literature is used in this paper to refer to both (a) empirical articles evaluating new and exist-
ing assessment methods and (b) articles/case studies that describe assessment methods used in a
certain situation.

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the
original work is properly cited, and is not altered, transformed, or built upon in any way.

CONTACT Jonathan G. Halls jonathan.halls2@nottingham.ac.uk
Supplemental data for this article can be accessed https://doi.org/10.1080/03043797.2021.2009775.

EUROPEAN JOURNAL OF ENGINEERING EDUCATION
2022, VOL. 47, NO. 3, 373–393
https://doi.org/10.1080/03043797.2021.2009775

http://crossmark.crossref.org/dialog/?doi=10.1080/03043797.2021.2009775&domain=pdf&date_stamp=2022-03-31
http://orcid.org/0000-0002-0945-5891
http://orcid.org/0000-0001-6163-2907
http://orcid.org/0000-0002-5731-1577
http://orcid.org/0000-0002-5642-4334
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:jonathan.halls2@nottingham.ac.uk
https://doi.org/10.1080/03043797.2021.2009775
http://www.tandfonline.com


1.1 Background

The past two decades have seen a growth of subject-general literature on assessment as a result of the
growing interest in both practice and research. It is subject-general in that it applies to all subject areas
(e.g. engineering education) as the literature and systematic reviews converge on sending key mess-
ages, rather than prescribing subject-specific activities or fixed design guidelines. For example, the
Higher Education Academy (HEA) framework, Transforming assessment in higher education (HEA
2018) outlines six tenets: promoting assessment for learning (formative assessment), developing
assessment that is fit for purpose, recognising that assessments lack precision, constructing standards
in communities, integrating assessment literacy into course design and ensuring professional judge-
ments are reliable. These are underpinned by three areas of focus: innovative assessment, feedback
practices, and self- and peer-assessment. The framework details the importance of giving priority to
programme- and institutional-level review and assessment design to enhance assessment practices.

Another example is the frequently referenced Evans Assessment Tool (Evans 2016). This toolkit
outlines three core dimensions: assessment literacy, assessment feedback and assessment design,
each with four sub-dimensions. These dimensions are interconnected and should be considered
together (i.e. programme level review). There exist other frameworks with similar messages and
breadth of scope. Additional frameworks cover a certain sub-area of assessment practice. For
example, the Assessment of Learning Outcomes in Higher Education framework (Tremblay, Lalanc-
ette, and Roseveare 2012) considers aspects of design and in particular, alignment of learning out-
comes. Other frameworks and reviews offer a broader perspective discussing the fundamentals of
assessment and feedback in a comprehensive manner (Jackel, Pearce, and Radloff 2017).

Furthermore, assessment, and associated literature, is complex. General higher education litera-
ture reviews already establish that best practice amounts to the systematic consideration of practice
on a range of elements overall. These include work on aspects of design covering various elements:
assessment design (Bloxham and Boyd 2007); credit weightings (Galvin, Noonan, and O’Neill 2012);
constructive alignment (Biggs and Tang 2011); design of MCQs (Brame 2013) and design of marking
rubrics (Brookhart 2018; Suskie 2018). More recently, there has been a growing focus on programme
level assessment design strategies (Jessop and Tomás 2017; Hartley and Whitfield 2012) and pro-
gramme level reviews (TESTA 2019; Tomás and Jessop 2018). Programme level considerations are
recognised as key to overcoming many of the design challenges in practice associated with modu-
larisation (assessment overloads, inconsistent practices).

Other frameworks focus more specifically on student engagement, focussing on feedback. For
example, a range of frameworks are available: developing evaluative judgment (Tai et al. 2018;
Boud et al. 2018); feedback (Evans 2016; Nicol 2010) and engagement with feedback (Winstone
et al. 2017). Additional literature reviews have provided insights into a range of related elements:
self-, peer- and co- assessment (Dochy, Segers, and Sluijsmans 1999); formative vs summative assess-
ment (Lau 2015); and the use of assessment rubrics in formative assessment (Panadero and Jönsson
2013), to improve validity (Reddy and Andrade 2010), develop students’ self-efficacy (Panadero and
Romero 2014) and enhance feedback (Cockett and Jackson 2018).

While these systematic and selective literature reviews have been conducted for a range of edu-
cational practices, to both summarise findings and outline frameworks for design, a search of the
literature returned no such synthesis of current work on assessment in engineering education. It
is important to identify what is currently happening in engineering education. More importantly,
the assessment literature and multiple frameworks, converge on reflecting the importance of assess-
ment as a process. Consideration of multiple elements in the assessment life-cycle is what ultimately
is considered good practice. We propose to examine whether the engineering literature reflects the
main elements of existing assessment frameworks from generic higher education literature on
assessment. If this relationship is not reflected in the literature, it could indicate that engineering
education typically draws on research conducted in engineering education settings, rather than
other academic fields (e.g. psychology or medical education) or generic frameworks. Such practices
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could limit the development of assessment practices in engineering, as important assessment prin-
ciples from other areas are not incorporated into engineering education. This would be concerning,
as the importance of enhancing assessment in higher education has been increasing in recent years.

1.2 Focus of review

The focus of the review is to summarise the topics and methods used in the current literature on
assessment in engineering education. It is not a systematic review that examines the key findings
of all papers reviewed. Key theoretical approaches to assessment practices are set in general
higher education reviews which are referred to in our review. Rather, the aim is to summarise
current trends in engineering education literature on assessment. Our aim is to help direct research
efforts into assessment practices in engineering to enable building an evidence base to formulate its
good practice. A foundation for engineering to build its own evidence frameworks for good practice
is to ensure research on assessment practices address all foundational elements of assessment prac-
tice known from the generic literature.

1.3 The assessment life-cycle stages and key elements: a framework for our review

Drawing from the existing literature reviews quoted above, we created a framework for this review.
Many of the existing frameworks formulate principles or synthesise insights on good practice. Our
starting point considered comprehensive frameworks (e.g. Evans 2016; Suskie 2018) which demon-
strate that good practice, overall, consists of a range of considerations that focus on multiple
elements: design of individual modes and at the programme level, engaging students in assessment,
making judgements (marking and moderation) and review processes. Assessment practice is
complex and multidimensional due to the many functions it fulfils (Bloxham 2014), including
driving student learning, certifying student learning and qualify assurance of standards of learning.
This multidimensional set of considerations has led to the formulation of assessment life-cycles in
many instances to help clarify good practice (Price et al. 2012; Bloxham, Hughes, and Adie 2016;
Bearman et al. 2016; Boud et al. 2018; Tomás and Scudamore 2014; HEA 2012; MMU 2019).

The framework used in this review is detailed in Table 1. The framework draws on existing assess-
ment life-cycles from existing literature reviews, to explore five key building blocks of assessment
life-cycles that consider key stages (see Table 1, Level 1): (1) design at the instrument level; (2)
design at the programme level; (3) communication (incl. both support and engagement of students);
(4) marking (and moderation); (5) review (of task, rubrics and results). These five key blocks are
further divided into specific sub-areas (see Table 1, Level 2), termed assessment life-cycle elements
or, simply, assessment elements. These assessment elements reflect key areas of consideration for
practitioners in the literature that reflect practice. In the interest of having a manageable framework,
we synthesised common areas as broader elements for the purpose of this review. The sources refer-
enced above discuss good practice and give specific guidelines. We have focused on elements as a
starting point to indicate a broad range of fundamental considerations for good practice identified in
contemporary literature. Assessment elements, therefore, provide a foundation to examine and
review the evidence base to date in assessment practices in engineering.

In addition to the elements identified in the generic literature base, discussions were held with col-
leagues, across two different institutions, to identify important aspects of assessment for those
working in engineering education. For example, project-based assessment, workplace-based
assessment and processes related to accreditation are common areas of literature in engineering edu-
cation. Therefore, these elements of assessment were incorporated into the coding scheme (Table 1)
as part of the broader category of instrument level design (block 1). This was considered important as
the first attempt to lay a foundation for an engineering-specific assessment framework that engineer-
ing educators would see as relevant. These do not link explicitly to existing frameworks but, for
example, Suskie (2018) also provides considerations for the design of specific assessment instruments.
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The second key block in Table 1, specifies elements in relation to programme level design as this is
recognised as key to improving assessment practice. The EAT framework (Evans 2016), introduces
fourteen principles for practice, based on a review of the literature comprising elements of design
at programme level and student engagement. The novelty of this framework is a set of programme
level considerations, although Suskie (2018) has suggested similar considerations. These principles
have been converted into identifiable elements in the assessment life-cycle. Many of Evans’ (and
Suskie’s) suggestions for good practice are expressed as detailed checklists to practitioners. They
overlap with known elements such as constructively aligning, setting criteria and developing stan-
dards (Biggs and Tang 2011). However, we have added additional elements that highlight pro-
gramme level considerations.

Drawing on recent discussions about assessment load in programmes of study (TESTA 2019;
Tomás and Jessop 2018) we added three key considerations of student assessment load at pro-
gramme level: quantitative, qualitative, and chronologic. These are considerations in practice
deemed to put students at the centre. Considering the total assessment load for a student (quanti-
tative), the mapping of assessment types to outcomes (qualitative) and, lastly, the frequency of
assessments and the bunching of assessment deadlines at programme level (chronologic) are all
measures deemed important to improve student learning. Finally, administrative and cultural
aspects were added under programme level design, as these are also key elements in two of the
most comprehensive guides (Evans 2016; Suskie 2018). Administrative and cultural aspects relate
to consistency in submissions (e.g. tools used), along with training and support policies.

Table 1. Coding scheme for assessment element.

Level 1 Level 2 Code Primary article focus

Instrument level design University-based AE 1 Design of assessment used in university settings, e.g.
Exams, Essays, Labs, etc.

Workplace-based AE 2 Design of assessment used on placement.
Professional skills AE 3 Design of assessment of professional skills
Formative assessment AE 4 Design of assessment for developing student assess. lit.
e-design AE 5 Assessments using digital tools that result in non-

traditional production/ outcomes
Programme level design Constructive alignment AE 6 The linking of module LOs, assess. design and instruction.

Evaluative criteria AE 7 Design of/relationship between assessment criteria and
design

Quantitative load AE 8 Number of assessments across year/programme
Chronologic load AE 9 Timing of assessment, incl. formative
Qualitative load AE 10 How assessments cover LOs across programme, incl.

accreditation.
Performance standards AE 11 Development of performance standards across a

programme
Administrative AE 12 Procedures regarding submissions, returns and record-

keeping (incl. digital)
Assessment culture AE 13 Staff assessment literacy, incl. strategies/policy

Communication (support
and engagement)

Communication about
assessment

AE 14 How students are informed about assessment procedures,
criteria, timelines, etc.

Student understanding
of assessment

AE 15 Staff-led methods for developing students assess. literacy
(e.g. workshops, tutorials).

Marking Pre-marker training AE 16 Staff shared-understanding of marking, incl. application of
rubric

Marking AE 17 Marking processes
Feedback construction AE 18 The construction and volume of feedback given to

students
Post-marking
moderation

AE 19 Inter and intra marker consistency

Review (of task, rubrics and
results)

Inter and intra student
validity

AE 20 The external validity of marks (e.g. how well marks relate
to other tasks) and consistency of marks with other
performances (for an individual)

Rationale for assessment
task

AE 21 The evidence base for task analysis and structural validity
(post-hoc analyses)
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The third key block in Table 1, communication, is divided into two main elements. One relates to
communication about assessment and the other to ‘engagement’ in activities promoting student
assessment literacy (student understanding of assessment). These two broad elements encompass
multiple considerations from Evans (2016) and Suskie (2018), along with aspects from more
focused reviews on developing student autonomy and self-regulated learning (e.g. Boud et al.
2018; Dochy, Segers, and Sluijsmans 1999; Tai et al. 2018; Panadero and Jönsson 2013). These two
elements synthesise a whole range of considerations in practice. Readers can follow up on the litera-
ture suggested for detailed discussions and guidelines. For simplicity, the elements included con-
sider whether students receive information or whether they are engaged actively.

The fourth key block, in Table 1, broadly focuses on marking. The elements within this block
reflect an ideal set of considerations for practice drawn from the extensive literature on how to
increase the validity and consistency of marking. Ensuring familiarisation, intra- and inter-marker
reliability are all key recommendations for good practice (Brown 2001; Biggs and Tang 2011;
Messick 1994, 1996). Pre-marking training is a widely recommended technique to improve consist-
ency in the understanding and application of criteria. Post-marking moderation checks are well
established in practice and they serve to assert adequate application of criteria and standards.
Different sources may recommend different approaches, yet, most guides recommend taking
these elements into consideration for good practice.

The fifth block in Table 1 covers review of assessments. What constitutes review will vary by
assessment type, however, review plays a central role as part of a culture of routine improvement
of assessment designs and practice (Messick 1996; Tavakol and Dennick 2017; Suskie 2018; van
der Vleuten et al. 2015). While it is acknowledged that many different approaches may be
adopted, included in the framework are two common elements at this life-cycle stage. The first
element focuses on checking consistency of performance across tasks, raters and occasions. This
is a common recommendation in the literature base (Baartman et al. 2007; Dochy 2009). The
second element involves reviewing the assessment task.

2. Methods

There exist many methods for conducting a literature review. The most robust and comprehensive is
the systematic review (see Davies 2000; Glass 2016). Typically, systematic reviews provide a synthesis
of all literature reviewed and compare study findings. As this paper only aims to provide an overview
of the field it, therefore, is not termed a systematic review. A true systematic review of the literature,
detailing and comparing all study findings, would have been problematic, as the existing literature
explored a wide range of topics that rarely overlapped.

While the output is not termed a systematic review, the methods used draw on systematic review
methods. Such reviews follow a fixed research design with data collection methods stipulated in
advance. The work here is based on guidance by Gough (2007). Detailed here are key decisions
made surrounding inclusion criteria, identification of potential sources, study selection, the data
extraction process and data analysis methods. As is common practice, reporting methods is compre-
hensive to ensure transparency and replicability.

2.1 Inclusion and exclusion criteria

The scope of what could be included in a review for the research aim is broad. However, the main
criterion for inclusion was that the literature must cover assessment in relation to engineering edu-
cation. A systematic methodology was chosen to select sources for inclusion, to qualify sources had
to include all three of the following:

(1) The term engineering;
(2) The term education;
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(3) Any of the following assessment-related terms: assessment, assignment, accreditation, capstone,
concept inventory, dissertation, evaluation, exam, examination, grading, homework, multiple
choice, placement, portfolio, project, report or test.

The keywords in point 3 were generated from recent abstracts of articles related to assessment in
higher education, sourced from recent editions (2013–2018) of seven engineering education journals
(Advances in Engineering Education, Engineering Studies, European Journal of Engineering Edu-
cation, International Journal of Engineering Education, International Journal of Engineering Peda-
gogy, Journal of Engineering Education, Journal of Professional Issues in Engineering Education
and Practice), along with additional search terms from the recent taxonomy of engineering education
keywords (Finelli, Borrego, and Rasoulifar 2016).

The review focused on the period 2012–2018. This cut-off point was chosen based on (a) the end
of the research project (2018) and (b) the publication of the HEA report A Marked Improvement (HEA
2012). Published in 2012, this influential report argued for sweeping changes to assessment across
the higher education sector. Therefore, it is proposed to represent the beginning of a sea change in
assessment practices, in the UK. We acknowledge that the rationale for cut-off point has a UK bias;
however, the findings and scope of articles reviewed should apply to an international context. The
aim here was to capture the current state of the field. It was assumed that principles of good practice
detailed in pre-2012 literature that had stood the test of time would be present in the post-2012
literature.

In addition to (a) search terms and (b) publication date, there were three exclusion criteria:

. Irrelevant population, i.e. primary school children;

. Irrelevant source format, for example, letters to the editor;

. Not published in English.

2.2 Identification of sources

A range of potential sources were identified to provide information about best practice in
engineering education. These sources were those that were expected to be returned
during study selection, through the search strategy outlined below. Therefore, the creation
of these lists was a preventative measure to avoid overlooking potential sources during
data collection.

These sources were identified by exploration of The SCImago Journal & Country Rank
research-webtool (https://www.scimagojr.com/) and through discussion with colleagues
working in engineering education. Also reviewed were several high impact journals that
publish work on assessment in higher education, as these journals may have contained articles
specifically covering assessment in engineering education. These sources were identified by
exploration of The SCImago Journal & Country Rank and through discussion with colleagues
working in assessment enhancement in higher education (see Supplemental data for full list
of journals).

2.3 Study selection (search strategy)

The search strategy was twofold. During Step 1 a range of research databases was searched, using
the predetermined search terms (see Section 2.2). Databases included:

. EBSCO – ERIC (an education research database);

. Web of Knowledge (a large research database);

. The EPPI Centre (a systematic review database).
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During Step 2 if any of the potential sources (see Section 2.2) were not hosted by at least one of
the databases then that journal’s website was searched.

For all returned sources, the article abstracts were reviewed to ascertain if they met the inclusion
and exclusion criteria. The broad search terms used resulted in a large number of articles being initially
included, however, review of the abstracts revealed the majority of articles were not about assessment
in engineering education. For example, a considerable proportion of the returned sources were articles
that focused on assessing the viability of specific engineering projects in industry. Provided that they
met the criteria, articles were added to a database. If the full-text source was not available through
institutional access or open-access online repositories, article authors were contacted and asked to
provide the full-text. However, due to time constraints, there was a 3-month cut-off point for inclusion
of such articles. It was not within budget to pay for access to individual articles. Figure 1 summarises
the results of the search strategy (for the full list of included articles see Supplemental data).

2.4 Data extraction

The 104 studies that met all inclusion criteria, and were available, were read and coded for a range of
variables. Supplemental data provides a summary of variables not discussed in the paper (e.g. engin-
eering discipline). Variables covered here include:

Figure 1. Flow chart for inclusion of sources: outlined are the number of sources returned during the initial database and journal
searches, and the number of sources excluded at three different data review points (screening based on exclusion criteria, article
availability and possible inclusion in meta-analysis).
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1. Author type, the professions of article authors: engineering educators, non-engineering educators
and a mixed team.

2. Journal type, whether the journal in which the article was published was engineering education
specific.

3. Article references, the number of engineering-specific and non-engineering specific references in
an article, based on whether the reference made explicit reference to ‘engineering’ or ‘engineers’.

4. Assessment life-cycle element, detailed below.
5. Article method, detailed below.

Variables 1–3 were included to explore the link between theory and practice in schools of engin-
eering education. That is, to investigate how practitioners (e.g. lectures in engineering education)
engage with the wider education literature base of which engineering education is a part. The vari-
ables of author type, journal type and article references serve as proxies for establishing the level of
engagement with wider education literature. Higher levels of mixed author teams, references to non-
engineering specific literature and publications in general education journals could suggest a pos-
ition that engineering education is part of the broader field of education practice, rather than a sep-
arate silo.

Assessment life-cycle element, or simply assessment element, was coded for. This is the specific
assessment practice that literature focuses on (e.g. moderation or feedback). The term element is
used as assessment covers a wide range of complex procedures, practices and activities, each of
these can be thought of as a specific element relating to a specific stage of a life-cycle. Articles
were coded based on the main focus of the paper, usually indicated in the title, abstract, research
questions and conclusion. Naturally, many papers discussed a range of assessment elements
throughout, but these were typically not the focus. For example, an article covering a workshop
for developing students understanding of marking rubrics would be coded as exploring the assess-
ment element of student understanding of assessment (AE 15). While, the article may also discuss
evaluative criteria (AE 7), along with the design of university-based (AE 1) and formative assessment
(AE 4), the primary focus is student understanding. The majority of literature reviewed had a main
focus of one (n = 46) or two (n = 39) assessment elements (literature with a focus of three assessment
elements, n = 14; four element, n = 3; five elements, n = 1).

From a theoretical and practical position, extracting relevant data was based on the large body of
work on assessment in higher education. Each study was coded for which assessment element is
focused on. Coding the sources in such a way allowed for evaluation of how current practice in
engineering education compares to broader trends in higher education. Therefore, if certain
elements are absent in engineering specific literature, the more general HE literature could
provide a starting point for further investigation.

Finally, codes were used to review article method. Table 2 details the coding scheme used to sum-
marise and evaluate the overarching research approach used in the studies. Codes are used to rep-
resent the overarching forms of research on educational practice. These included non-empirical
literature proposing new theoretical positions (theoretical articles); literature reviews to establish
best or current practice (review papers); literature describing of the development of materials/
resources or the implementation of new approaches (accounts); literature reporting efficacy tests
of materials, resources or new teaching approaches (co-relational methods, i.e. statistical comparison
of two or more measures); and literature detailing robust evaluations of materials, resources or new
teaching approaches with comparison of different participant conditions (experimental designs).
While this list of methods does move from focusing on more qualitative data to focusing on more
quantitative data, it is not proposed that the order represents any form of hierarchy. In this
review all papers contribute equally, it is merely that different methods provide different forms of
evidence for enhancing assessment. For instance, experimental designs can provide robust evidence
for the efficacy of assessment approaches, however, are difficult to conduct in practice (see Shadish,
Cook, and Campbell 2002, for different experimental designs). Furthermore, while case studies are at
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times criticised for providing simple narrative descriptions of practice, they actually provide detailed
accounts of howmethods and theory are implemented in educational institutions. Such descriptions
can be extremely beneficial for teaching staff wishing to apply new assessment methods.

2.5 Data analysis

As the main aim was to provide an overview of the current work being conducted on assessment in
engineering education, the data analysis in this paper is limited to reporting descriptive statistics
about the content of the articles. Section 3 summarises the articles in relation to the coding cat-
egories, note that all percentages are rounded to the nearest whole number. Where appropriate,
examples from the articles are provided and referenced. Furthermore, the range of topics explored
in the included articles was considerable. However, as Figure 1 showed, there were no articles that
were sufficiently similar to support conducting a meta-analysis. That is, there were not enough
papers looking at the same area of assessment, with statistical measures reported, to allow for a stat-
istical meta-analysis. Finally, comparisons are conducted to explore whether journal type (engineer-
ing education journal or general higher education journal) and author type (engineering educators,
non-engineers and mixed author teams) influence the assessment element studies and the article
method used.

In this study, there were no recognised ethical issues, due to the focus on secondary data analysis.

3. Results

3.1 Author type

In 33% of the 104 articles all authors were from an engineering department, in 26% articles no
authors were from engineering (e.g. academics working in a school of education, a central academic
development team or in libraries) and in 41% articles there was a mixture of engineers and non-
engineers as authors. There is a possibility that some authors may have been engineers and since
taken an appointment in a different department. However, this would mean that their primary
focus is no longer engineering education.

3.2 Journal type

Of the 104 articles, 77% articles were published in engineering specific journals (e.g. Journal of
Engineering Education), 23% were from broader higher education journals (e.g. Studies in Higher
Education).

Table 2. Article method coding scheme.

Method Summary Pro Cons

Theoretical Article details theoretical model or opinion/
selective literature review

Targets specific area in detail Theoretical or
unevaluated

Review Article is a form of literature review (e.g.
systematic or meta-review), it contains
methods for selection of literature

Reviews vast amount of
literature

Rarity

Accounts Article details the opinion of students/staff, or a
summary of/report on practice (e.g. case
studies)

Contextualises methods with
target population

Lack of robust
evaluation of method

Co-relational Article evaluates an assessment method or
instrument by comparing two or more
measures, usually statistically

Evaluates learning outcomes Lack of control/
comparison group

Experimental Article evaluates an assessment method or
instrument using experimental methods,
involving assigning participants to different
conditions

Robust evaluation of learning
outcomes, with control/
comparison

Often lacks contextual
information about
participants
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3.3 Assessment life-cycle elements

Consideration of assessment life-cycle elements, or assessment elements, was central to the aim of
this literature review, in that the analysis aimed to explore which of the various assessment processes
were commonly explored in engineering education and which may have received little attention. As
detailed in the methods, the articles were coded using a framework that considered 21 different
assessment sub-areas or assessment elements (see Table 1). Table 3 (column n) details the number
of articles that related to the different assessment elements. This table shows the major focus of
the articles, typically, articles had one major assessment focus, however, some articles covered
more than one assessment element.

As Table 3 shows a considerable proportion of the articles covered elements around instrument-
level design (the development of individual modular assessments), including university-based
assessments (e.g. exams, coursework, laboratory practices), assessment of professional skills (e.g.
group work), formative assessment (e.g. peer- or self-assessment) and e-design (e.g. virtual labs).
A secondary major literature area was programme level qualitative load, specifically work on curri-
culum mapping for accreditation purposes. Finally, literature on marking practices represented
the third major literature focus, which was shown through the large number of articles that
focused on the assessment elements of marking, feedback construction, post-marking moderation
and inter- and intra-student validity.

Table 3. Assessment elements covered by articles, split by journal and author type.

Percentage of articles

Split by journal type Split by author type

Code Assessment element n
Non-eng. ed.

journal
Eng. ed.
journal

Non-eng.
author/s

Mixed author
team

Eng. ed.
author/s

Instrument level design
AE 1 University-based 23 8% 13% 4% 16% 14%
AE 2 Workplace-based 2 - 1% 2% 1% -
AE 3 Professional skills 25 8% 15% 14% 16% 9%
AE 4 Formative assessment 21 14% 11% 10% 15% 8%
AE 5 e-design 16 8% 9% 10% 8% 8%
Sub-total 39% 48% 41% 57% 39%
Programme level design
AE 6 Constructive alignment 2 - 1% 2% 1% -
AE 7 Evaluative criteria 2 3% 1% 2% 1% -
AE 8 Quantitative load 4 2% 2% 4% 1% 2%
AE 9 Chronologic load 2 - 1% - 1% 2%
AE 10 Qualitative load 20 8% 11% 12% 10% 11%
AE 11 Performance standards 1 - 1% - - 2%
AE 12 Administrative 4 3% 2% - 1% 5%
AE 13 Assessment culture 4 8% 1% 4% 3% -
Sub-total 25% 20% 25% 19% 20%
Communication (support and engagement)
AE 14 Communication about

assessment
3 6% 1% - 3% 2%

AE 15 Student understanding of
assessment

4 6% 1% 2% 3% 2%

Sub-total 11% 2% 2% 5% 3%
Marking
AE 16 Pre-marker training 1 - 1% 2% - -
AE 17 Marking 8 3% 6% 2% 3% 11%
AE 18 Feedback construction 11 3% 7% 8% 3% 8%
AE 19 Post-marking moderation 9 - 6% 6% 4% 5%
Sub-total 6% 19% 18% 10% 23%
Review (of task, rubrics and results)
AE 20 Inter and intra student validity 19 11% 10% 10% 8% 13%
AE 21 Rationale for assessment task 4 8% 1% 4% 1% 2%
Sub-total 19% 11% 14% 9% 14%
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Assessment elements that received less attention in the articles reviewed included literature on
workplace-based assessment (e.g. assessment of students on placements in industry settings), all
other programme level design elements (including constructive alignment, chronological load or
enhancing the assessment culture), and issues related to student engagement (e.g. communication
about assessments to students and developing students’ understanding of assessment).

Table 3 details the assessment elements explored in articles, split by journal type (general higher
education journals and engineering education-specific journals), as indicated by the two columns
Non-eng ed. journal and Eng. ed journal. These columns show the percentage of articles focusing
on a specific assessment element in relation to all the articles reviewed from the journal type. For
example, the table shows that in engineering education-specific journals 13% of articles focus on
assessment element 1 (AE 1) and 25% of articles in non-engineering education journals explore
assessment elements related to programme level design.

Also shown in Table 3 are the assessment elements explored in articles, split by author type (non-
engineering educators, engineering educators and mixed author teams), as indicated by the three
columns Non-eng author/s, Mixed author team and Eng. ed author/s. These columns show the percen-
tage of articles focusing on a specific assessment element in relation to all the articles reviewed from
the author type category. For example, the table shows that articles with a mixed author team 16% of
articles focus on assessment element 1 (AE 1) and 25% of articles from non-engineering authors
explore assessment elements related to programme level design.

3.4 Approaches to the study of assessment in engineering education

A further part of mapping out the literature landscape on assessment in engineering education was
the consideration of the main approach used in the studies. Table 4 details what is termed article
method, the overarching approach used in articles. This is based on the coding framework in
Table 2, see Section 2.4. As Table 4 shows, the majority of articles were accounts (case studies on
current practice or actor reflections on a new assessment method) and co-relational studies (evalu-
ations of new or existing practice). An example of an article using an accounts-based method would
be Michelsen et al. (2017); an example of co-relational method includes Uribe et al. (2016). There
were a reasonable number of experimental studies (e.g. Jaeger and Adair 2015) and theoretical con-
tributions about assessment practices (e.g. Mutereko 2018). Finally, as expected, literature reviews
such as this one were absent in the dataset.

Table 4 also details the article method split by journal type (general higher education journals and
engineering education-specific journals), as indicated by the two columns Non-eng ed. journal and
Eng. ed journal. These columns show the percentage of articles using a specific assessment
element in relation to all the articles reviewed from that journal type. A Pearson’s Chi-square test
for independence was conducted comparing article method (theory, accounts, correlational and
experimental) with journal type (non-eng ed. and eng ed. journals). There was no significant inter-
action between the two variables, Χ2 (3) = 3.29, p = 0.348.

Also covered in Table 4 is the article method split by author type (non-engineering educators,
engineering educators and mixed author teams), as indicated by the three columns Non-eng

Table 4. Methods used in articles, split by journal and author type.

Percentage of articles

Split by journal type Split by author type

Method n Non-eng. ed. journal Eng. ed. journal Non-eng. author/s Mixed author teams Eng. ed. author/s

Theoretical 11 1% 9% 8% 3% 6%
Review 0 - - - - -
Accounts 31 10% 20% 7% 11% 13%
Co-relational 48 11% 36% 14% 22% 10%
Experimental 14 2% 12% 3% 6% 5%
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author/s, Mixed author teams and Eng. ed author/s. These columns show the percentage of articles
using different methods in relation to all the articles reviewed from the author type category.
A Pearson’s Chi-square test for independence was conducted comparing article method (theory,
accounts, correlational and experimental) with author type (non-eng. ed. authors, eng. ed. authors
and mixed author teams). There was no significant interaction between the two variables, Χ2 (3) =
6.83, p = 0.336.

3.5 Article references

The references lists of all articles were reviewed for the number of references to engineering specific
sources (those which made specific reference to ‘engineering’ in the title or journal name) and the
number of references to non-engineering specific sources. This measure allows for the comparison of
the proportion of engineering education specific references used by articles in relation to other
review variables. The results serve as a proxy for establishing the extent to which engineering
specific studies are integrating ideas from research on assessment in other fields. Table 5 shows
the split of engineering and non-engineering specific references across the whole sample of 104
articles.

Table 6 details the number of engineering and non-engineering specific references split by
journal type (non-eng. ed. and eng. ed. journals). A Mann–Whitney test was conducted to explore
whether articles published in different journal types have a higher number of engineering-specific
references. The results show that there is a significant difference in journal type, U = 473.50, p < .
001, with articles published in non-engineering specific journals having a lower mean proportion
of engineering specific references (M = 0.20, SD = 0.19) compared to articles published in engineer-
ing specific journals (M = 0.25, SD = 0.38).

Table 7 details the number of engineering and non-engineering specific references split by author
type (non-eng. ed. author/s, eng. ed. author/s and mixed author teams). A Kruskal–Wallis test was
conducted to explore whether articles published by different author types have differing proportions
of engineering-specific references. The results show that there is a significant difference between
author types, H = 16.39, p < .001, with articles published by non-engineering authors having the
lowest proportion of engineering specific references (M = 0.19, SD = 0.16), articles published by
engineering educators having the highest proportion (M = 0.45, SD = 0.28) and mixed author
teams in the middle (M = 0.37, SD = 0.22).

4. Discussion

This mapping of the field of assessment in engineering education has shown where literature is plen-
tiful (instrument-level design, accreditation, and marking and feedback) and where it is lacking
(workplace-based assessment, student engagement and programme level design) by contrasting
the field a large sample of studies to main comprehensive frameworks on assessment (e.g. the
EAT framework, Evans 2016). An excellent engineering education-specific resource is The Assessment
of Learning in Engineering Education (Heywood 2016). Heywood explores ‘the validity of teaching and
judging learning’ in an engineering education context, outlining how research should inform prac-
tice. This book is not reviewed here as the aim was to identify current trends in assessment in engin-
eering education research whilst highlighting areas for further investigation. Such areas for further

Table 5. Article reference type.

No. of references Mean SD Median Min. Max.

Total references 4165 40.04 24.38 35 7 177
Eng. ed. references 1297 12.47 9.46 10 0 45
Non-eng. ed. references 2868 27.58 22.44 25 1 162
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exploration are suggested in relation to current work on assessment that is not discipline-specific, as
ultimately general assessment practices are not specific to one field. The following discussion
explores key findings and issues raised from this literature review.

4.1 Access to articles

Whilst this literature has attempted to map the current landscape of literature on assessment in
engineering education, there was one main limitation to this review, which could also be considered
a limitation of the current publishing landscape. Out of the 308 articles which met the inclusion cri-
teria, only 104 could be accessed, through a subscription at a research-intensive UK University and
additional contact with authors. For recently published inaccessible articles they would have been
within the embargo placed by publishers (e.g. for one year after publication articles cannot be
posted online) and thus pre-print versions could be made freely available on online repositories
(e.g. ResearchGate). While many articles could not be accessed due to paywalls or absence of
freely available pre-prints, there may have been patterns of missing publications (e.g. inaccessible
conference proceedings) that could not be observed in our dataset. Ultimately, considering
almost two-third of all articles could not be accessed, greater public access to articles would lead
to greater research impact, for both theory and practice. Therefore, the first recommendation is a
move to ensure easier access to articles in engineering education, either through using repositories
to share pre-print versions or a move to open-access where possible. Such a change is already under-
way within the European Union due to Plan S, an open-access publishing initiative for all funded
research.

4.2 Assessment-related focus of articles

4.2.1 Assessment elements with high representation
Article focus was explored by considering the assessment life-cycle element, or simply assessment
element, studied (see section 2.4). Looking at the sample as a whole, a large proportion of papers
focused on the design of individual or modular assessments. These articles covered various

Table 6. Article reference type split by journal type.

Number of references

Reference type Journal type No. of articles M SD Median Min Max Total refs

Total references Non-eng. ed. 24 41.12 17.89 39.5 7 97 987
Eng. ed. 80 39.73 26.11 33 8 177 3178

Eng. ed. references Non-eng. ed. 24 7.88 6.99 6 0 23 189
Eng. ed. 80 13.85 9.71 12 0 45 1108

Non-eng. ed. references Non-eng. ed. 24 33.25 17.61 31 6 92 798
Eng. ed. 80 23.54 23.54 20.5 1 162 1883

Table 7. Article reference type split by author type.

Number of references

Reference type Author type No. of articles M SD Median Min Max Total refs

Total references Non-eng. ed. 27 52.07 33.89 41 7 177 1406
Mixed team 43 37.56 18.50 34 10 91 1615
Eng. ed. 34 33.65 18.62 30 8 95 1144

Eng. ed. references Non-eng. ed. 27 10.37 10.39 6 0 43 280
Mixed team 43 12.60 7.91 12 2 31 542
Eng. ed. 34 13.97 10.45 12.5 0 45 475

Non-eng. ed. references Non-eng. ed. 27 41.7 30.58 38 7 162 1126
Mixed team 43 24.95 16.39 23 1 69 1073
Eng. ed. 34 19.68 16.05 17 1 70 669
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instrument-level assessment elements (e.g. the design of university-based assessments, AE 1 or
assessment of professional skills AE 3). Such a finding is to be expected as many articles were
reports on the design and implementation of innovative assessment approaches, which were trialled
in the context of a single module. Ensuring assessment is well designed and fit for purpose is a key
tenet of the HEA framework (HEA 2018) and a core dimension of the EAT framework (Evans 2016).

A key aspect in most current frameworks for assessment practice is programme level design. In
the sampled literature a major assessment element explored was programme level qualitative
load (AE 10). This covers how assessment across a programme of study is designed to address pro-
gramme level learning outcomes (i.e. constructive alignment). However, in the coding scheme used,
qualitative load also incorporated literature on accreditation. It is this second element that these
articles focus on: how assessments across a programme of study map to learning outcomes set
by accrediting bodies (e.g. ABET). Literature focusing on this element reflects the importance of
accreditation procedures and the diverse nature of regulatory bodies in engineering education. Lit-
erature on professional accreditation typically focuses on reactive methods for mapping existing
assessment onto accreditation criteria (i.e. curriculum mapping), rather than the proactive creation
of a programme level assessment structure that is based on accreditation criteria (which could be
considered as accreditation learning objectives). This disparity suggests that, although accrediting
bodies have great potential to drive improvements in assessment, they can also impede progress.
It is therefore important that not only engineering educators but also accrediting bodies and accred-
itation panels are familiar with the latest developments in assessment.

4.2.2 Assessment elements with low representation
Workplace-based assessment (AE 2), evaluating students on industry placements, was one assess-
ment element that has received little attention in the reviewed literature, which is surprising consid-
ering the number of engineering programmes with student placements. It could be that the lack of
articles on workplace-based assessment reflects a trend for universities to outsource the assessment
of students on placement to placement providers. However, when assessment is outsourced it is
even more important to be clear about what is assessed and how to ensure a consistent framework
and it is alarming that the evidence for this is lacking. This important assessment context may
provide a fruitful area for future study, which could draw on established workplace-based assess-
ment methods in Medical Education, Teacher Training and Veterinary Education, within a framework
of social science theory, as advocated by Trevelyan (2019). Specific challenges with workplace-based
assessment in the engineering education context include quality assurance (e.g. are all graders
applying criteria equivalently), combining numerical and non-numerical evaluations (e.g. awarding
an appropriate grade for demonstrating competencies) and satisfying perceived requirements for
academic content.

Further assessment elements that received little attention in the sampled literature include the
majority of elements associated with programme level design. Programme level assessment refers
to decisions made and actions taken at the programme level, rather than decisions about individual
assignments (e.g. constructive alignment, see Biggs and Tang 2011). It provides structure, guidance
and consistency for both staff and students across a programme of study. However, it is a compli-
cated aspect of assessment design and one that is, at times, neglected. The lack of articles covering
such programme level elements (i.e. constructive alignment (AE 6), evaluative criteria (AE 7), quan-
titative load (AE 8), chronologic load (AE 9), performance standards (AE 11), administrative processes
(AE 12) and assessment culture (AE 13)) is worrying as it is a core element of many assessment frame-
works (e.g. see HEA 2018; Evans 2016). All of these elements are vital to implementing a successful
assessment strategy across a programme of study, as, ultimately, they influence what happens at a
modular level. This is especially so in Engineering, where accreditation requirements are usually
specified at programme level.

Looking outside of engineering education, there is a range of methods for evaluating assessment
at a programme level (e.g. see TESTA 2019; Tomás and Jessop 2018) and a variety of frameworks to
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support programme level assessment enhancement (e.g. see Evans 2016; Tomás 2017). It is acknowl-
edged that institutions may be using such methods and toolkits but not reporting their influence in
the literature. That is, articles may not report the theoretical framework that informed assessment
design decisions. Furthermore, the lack of literature on programme level assessment is no overt criti-
cism of engineering education, a focus on the range of programme level elements is not a major
theme in the broader higher education literature. However, it may be that engineering education
is a step behind the more discipline-general literature which places a greater emphasis on pro-
gramme level assessment.

One assessment element which has received much attention in the main assessment literature is
communication (AE 14) and student engagement (AE 15) in advance of assessment. This is thought
to encompass communication and active engagement (Evans 2016; Winstone et al. 2017), often
termed evaluative judgement (Boud et al. 2018). However, this review suggests there is a lack of
studies in engineering education related to the two assessment elements concerning communi-
cation (see Table 1, AE 14 and AE 15). Firstly, communication about assessment to students (AE
14). There were a limited number of articles covering how students are informed about assessment
procedures, criteria, timelines, etc. Typically these are standardised activities where students are
informed on how to submit assessments via modules outlines or course handbooks. Secondly,
there was a lack of articles on developing student understanding of assessment (AE 15), which
includes work on student engagement, students’ assessment literacy and developing evaluative jud-
gement skills. This is a concern; student engagement activities are vital to avoid misunderstanding
about assessment and ensure students have clear knowledge of expectations. Similar concerns have
been raised by Goldsmith and Willey (2016) who found that supporting students in writing for
assessments is often not part of the curriculum or considered part of engineering educators’
remit. Again, literature outside of engineering education provides advice on student engagement
activities (Evans 2016) and shows that engagement activities lead to improved understanding of
module content (e.g. see Boud et al. 2018; Panadero and Broadbent 2018; Winstone et al. 2017)
and assessment criteria (e.g. see Brignell et al. 2019; Panadero and Jönsson 2013; Panadero and
Romero 2014).

4.2.3 Assessment focus interaction with other factors
Analysis was conducted to explore whether article focus, in terms of assessment element, differed
depending upon (a) journal type and (b) author type. Splitting individual assessment elements by
these variables is problematic, as drawing inferences is contentious for assessment elements for
which there were a small number of articles. Therefore, the following discusses these variables in
relation to the broader assessment areas covered in Table 1 (instrument level design, programme
level design, communication, marking and review).

In non-engineering education journals (e.g. the International Journal of Science Education) there
was a greater focus on assessment elements related to programme level design (AE 6-13), assess-
ment communication (AE 14-15) and review of assessment practices (AE 20-21). Whereas, articles
published in engineering education-specific journals show a greater focus on instrument-level
design and marking practices. While statistical analysis could not be conducted to explore if these
were significant differences (due to violation of the assumption of independence – articles could
be coded for multiple assessment elements), the differences between the two journal types were
considerable (see Table 4). It is recommended that engineering education practitioners seeking
information on assessment consult non-engineering specific journals for all types of assessment
practice, as there was still a considerable amount of research in non-engineering specific journals.
Although exploring such journals would be especially beneficial when researching programme
level design, communication and review practices. These findings also raise the question of why
these differences exist, are they caused by author preference when submitting articles for publi-
cation, by journal publishing trends or by other factors?
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In terms of influence of author type, the results show that mixed author teams are more likely to
focus on assessment elements related to instrument level design and communication, non-engineer-
ing authors are more likely to focus on programme level design (AE 1-5) and review of assessment
practices (AE 20-21), and engineering educators are more likely to focus on marking practices (AE 16-
19). Again, statistical analyses could not be conducted. Considering the broader assessment element
categories (e.g. marking) there is little difference in article focus for teams of non-engineers com-
pared to teams of engineering educators. The exception being a greater focus on programme
level design for non-engineering education teams. Furthermore, teams of engineers and teams of
non-engineers appear to differ in relation to articles produced by mixed author teams. That is,
mixed author teams show a greater tendency to focus topics related to instrument level design
and communication, and are less likely to focus on marking and review practices. This could be
caused by engineering educators collaborating with academic development teams to design new
and rigorous assessment instruments or methods of student engagement, in order to drive the
field of engineering education forwards (Olds, Moskal, and Miller 2005). Further research is
needed to explore the situations which give rise to interdepartmental teams and whether such part-
nerships facilitate effective collaboration.

4.3 Commentary on article method

Articles reviewed used a range of approaches to study assessment in engineering education, ranging
from theoretical position papers (i.e. where assessment elements are outlined and reflected on)
through accounts-based methods (e.g. case studies) and co-relational studies (e.g. comparing
student performance before and after an intervention) to experimental designs (i.e. those that
involve different assessment ‘treatments’), see Section 2.4 for further details. It is stressed that this
is not a hierarchy, each method plays a vital part in developing assessment in engineering education.
The following conclusions about article method hold regardless of whether the article was published
in an engineering specific journal or a general higher education journal, and regardless of the
authors of the article (non-engineering educators, engineering educators or mixed author teams).

This review suggests that the majority of engineering education assessment literature uses
accounts-based or co-relational methods (e.g. surveys, interviews and focus groups), which
mirrors findings about research methods used across the entire field of engineering education
(Olds, Moskal, and Miller 2005), For a range of article topics, both methods are relatively easy to
employ, it is not overly difficult to gather student reflections on a new assessment method (i.e.
accounts) nor to measure student performance before and after an intervention (i.e. co-relational).
This is not to claim any results are, therefore, unsophisticated or uninformative. Both approaches
can be used to collect and analyse complex datasets, and both can lead to results that have profound
implications. Case studies, in particular, can provide a wealth of information on how to incorporate
theory from the wider literature into assessment design and what problems may be faced when
implementing certain assessment methods. However, there reaches a point where additional
descriptive case studies have little effect on the advancement of a field, unless, that is, they
follow a period of major change and innovation.

Experimental designs differ from co-relational methods in that when evaluating an assessment
method they include some form of participant allocation, between the main treatment and either
an alternative treatment or control group. Such studies provide more robust evaluations of assess-
ment methods, however, can involve considerable time costs. It is suggested that such benefits out-
weigh the costs. A move to more experimental style evaluations would expand the evidence base on
assessment in engineering education and could result in more evidence-led practice (for support see
Shadish, Cook, and Campbell 2002).

The final group of articles focused on the development and dissemination of theoretical ideas
about assessment in engineering education. Such papers would suggest new assessment
approaches or critically reflect on existing practices, without the inclusion of new empirical data.
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Theoretical contributions undoubtedly can drive change; however, the field must ensure that such
theories are tested in settings and that the results are shared, both in terms of the effectiveness of
the approach and how the theory is translated into practice by teaching staff.

Systematic literature reviews are missing (e.g. a selective or systemic review of assessment in
engineering education), suggesting that a systematic-based literature review such as this paper
may be timely in supporting the development of the field of assessment in engineering education,
especially in terms indicating areas for future systematic reviews.

4.4 Article references

Article referencing patterns were explored considering the number of engineering specific refer-
ences and the number of non-engineering specific references in each paper. Across the entire
sample, 31% of references were to engineering specific sources, suggesting that assessment in
engineering education does draw on the wider literature base. Although there are limitations to
this finding as sources were coded based on the information presented in article reference lists,
the actual sources were not reviewed.

Considering article referencing patterns by journal type shows a significant difference in the pro-
portion of engineering specific references used in different journal types. 35% of references in engin-
eering specific journals were to engineering specific sources, whereas in non-engineering specific
journals this decreased to 19%, confirming engineering specific publications tend to rely more
greatly on work in the same field. This is supported by the analysis of article references in relation
to author type, where a significant difference was found for referencing patterns based on author
type. References in 42% of articles authored by engineering educators were engineering specific
sources, this proportion decreased to 34% of references when the articles were authored by
mixed teams and decreased further still to 20% of references when authored by non-engineering
authors. A possible explanation for these differences is that larger interdisciplinary research teams
are formed by those with more experience of teaching and researching in engineering education,
therefore, can draw on a wider body of knowledge. Conversely, those at an earlier career stage
may be less familiar with the wider body of research and more likely to undertake smaller-scale
research projects with other engineering education colleagues. Consequently, these differences
may be representative of career progression. Regardless, the findings suggest that when engineering
educators work with those outside engineering, be that publishing in general HE journals or working
in interdisciplinary teams, the resulting work is more likely to be influenced by a wider range of the-
ories, concepts and practice. It is not proposed that work reported in engineering journals by engin-
eering educators is in any way less important. Rather this analysis suggests that practitioners and
researchers should consult with those outside of engineering, to avoid the potential of cyclical refer-
encing and engineering education becoming an echo chamber for work on assessment. This could
be achieved through reading and publishing in general HE journals or through conducting research
and assessment design with non-engineers (e.g. those working schools of education, in academic
development teams or in libraries).

4.5 Limitations

The main limitation was the inability to access 204 of the 308 papers that met the inclusion criteria.
As discussed in section 4.1, access issues were primarily due to pay-walled articles along with
difficulty finding freely available pre-prints or articles shared after journal embargos. An additional
limitation may relate to the search strategy used along with databases searched, conference pro-
ceedings are often underrepresented in databases compared with journal articles. Therefore, the
strategy used may have missed such publications on assessment in engineering education. These
limitations mean that it was not possible to capture the complete picture of current research.
There may be patterns of publication that could considerably alter the findings presented here.
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For example, a large proportion of the inaccessible literature may focus on programme level design,
rendering the suggestion that a greater focus in this area is needed a moot point. While acknowl-
edging that there may be patterns of publication missed in this literature review that may have
resulted in different findings, recommendations have been made based on the 104 articles that
could be accessed and represent the literature that practitioners at a research-intensive university
could access.

Our assessment framework and elements provided a lens from which to explore the engineering
literature. It is important to acknowledge, that our review is limited to the scope of the framework.
Nevertheless, the framework is forward-looking in that it captures key recommendations from the
literature for best practice and framed our inquiry to explore these.

4.6 Conclusions

Reported here are the results of a systematic-based literature review into assessment in engineering
education. The focus was on trends in the current literature base (including a focus on the design of
individual assessments, accreditation and marking practices) and highlighted areas for further inves-
tigation which could benefit from additional work (including workplace-based assessment, student
engagement and programme level design). This review is intended to inspire others to conduct sys-
tematic reviews in other areas of engineering education to further advance the field.

In terms of recommendations, it is argued that a greater focus is required in several areas:

. Workplace-based assessment;

. Student engagement;

. Programme level design;

. Systematic comparisons of assessment approaches through experimental designs, to comp-
lement and extend existing work using theoretical, accounts and co-relation methods.

. Interdisciplinary work conducted with non-engineering educators (e.g. academic development
teams or librarians) to gain different insights into assessment practices and engage with the
wider field of education.

These recommendations are specific for engineering education, as in the broader higher edu-
cation literature there exists a vast amount of interdisciplinary work that seeks to identify and evalu-
ate best assessment practices (see section 1 for summaries of research on various assessment
elements).
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