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Figure 3. Type of reference, Percentage of DfAM content and Additional DfAM content of the units of
study in which DfAM is taught.

Only 53% (n = 38) of the 71 respondents answered the question ‘How is DfAM usu-
ally assessed in the self-contained unit of study’, suggesting that in the majority of the
units of studies, DfAM is not assessed separately. Within the remaining, 18% (n = 13)
of respondents assess DfAM using Project-based coursework followed by written reports
(10%, n = 7), and presentation (9%, n = 6).

The respondents were asked to identify the most pertinent learning objectives for their
DfAM module. While 6% (n = 4) think that the most pertinent learning objective for their
DfAM module is to ‘Analyse existing products and components’, 51% (n = 36) stated that
the ‘Application of DfAM content to the development of products and components’ is
the most pertinent as an educational learning objective. Regarding the mode of delivery,
our results show that DfAM is mostly delivered through ‘Lectures’ (91%, n = 65), ‘Practice
doing’ (65%, n = 46), ‘Demonstration’ (60%, n = 43), ‘Labs’ (44%, n = 30) and ‘Discussion’
(40%, n = 28).

‘Case studies’ (72%, n = 51) and ‘Scientific papers’ (65%, n = 46) were the most preva-
lent reference materials used by the respondents. This suggests that DfAM is still a rapidly
evolving research area where there is limited long-established knowledge.

Another important aspect assessed was the amount of DFAM content within the unit of
study. The results show that the majority of respondents have 0-20% (54%, n = 38) DfAM
content in their module and only a limited number have units of study completely devoted
to DfAM (7%, n = 5). This confirms the advanced nature of DFAM but also its relatively minor
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Table 1. Type of assessment, Learning Objectives, Mode of delivery
of the units of study in which DfAM is taught.

Question Option N° of responses
Type of assessment Project-based coursework 13
Written reports 7
Presentation 6
Written exam 5
Analysis of case studies 4
Muiltiple choice test 2
Oral exam 1
Learning Objectives Apply 36
Create 15
Understand 13
Analyze 4
Evaluate 3
Model of delivery Lecture 65
Practice doing 43
Demonstration 35
Labs 31
Discussion 28
Reading 18
Tutorial 17
Audiovisual 15
Seminars 12
Other 4
Teaching others 1
Type of reference Case study 51
Scientific paper 46
Videos 36
Books 35
CAD tools 30
Experts talks 21
Online courses 1
Other 3
None of the above 1
Percentage of DfAM 0-20% 38
content
21-50% 22
51-75% 6
76-100% 5
Stated willingness to Strongly agree 9
include additional
DfAM content
Agree 28
Neutral 26
Disagree 7
Strongly disagree 1

importance within single units of study (diffusely focused on AM) and degree programmes.
Furthermore, the results of the DfAM content taught (DY7) indicate the importance and
relevance of the different DfAM topics for our sample (Table 2). ‘Process selection between
Additive Manufacturing processes’ (70%, n = 50) and ‘Redesign for Additive Manufactur-
ing’ (69%, n = 49) are the two most frequently taught topics followed by the remaining
topics as shown in Table 2. Topics such as ‘4D printing’ (15%, n = 11) and ‘Metamaterials
and multi-materials’ (20%, n = 14) appeared to be the least taught contents. This might
indicate that topics that are less frequently taught are still very much in research while
others are already established. Subsequently, the respondents were asked what additional
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Table 2. Taught DfAM topics and DfAM topics that the respondent would like to add (additional taught
content).

Additional taught

Topic Taught content content
Process selection between AM 50 6
Redesign for AM 49 1
Design optimisation 40 13
Part consolidation 39 7
Process selection between TM and AM 37 1
Topology optimisation 34 15
Design for support removal 30 7
Cost models and cost reduction 28 1
Part segmentation/decomposition 19 5
Generative design 18 17
Metamaterials and multi-materials 14 8
4D printing 1 5
Other 7 1
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Figure 4. Comparison between years of experience in teaching and researching DfAM.

DfAM content they would like to add to the unit of study (DY15). As shown in the last col-
umn of Table 2, the topics which received more than ten votes included ‘Generative design’
(24%, n = 17), 'Design optimisation’ (18%, n = 13), Topology optimisation’ (21%, n = 15),
and ‘Cost model and cost reduction’, ‘Process selection between AM and traditional pro-
cesses’, and ‘Redesign for AM’ (16%, n = 11). The trend in the results suggests there is a
growing interest in computational design methods to exploit the opportunities of AM.

RQ3: the profile of DfAM educators

To assess the demographics of our participants (Group 3 from Figure 1), we characterised
their experience in teaching and researching DfAM (DF5, DG5, RD5) - the corresponding
outcomes are summarised in Figure 4.
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Figure 5. Research time devoted to DfAM.

Almost all of the respondents have some experience in teaching or DfAM research. In
terms of general teaching experience, our sample presents well-distributed experience sug-
gesting that our participants have a heterogeneous experience as educators. Conversely,
their specific experience in teaching DfAM varied noticeably. Roughly half of the sam-
ple (n = 35, 49%) had limited experience (<5 years) in teaching DfAM and only a very
few (n = 11, 13%) possessed experience of more than 11 years. This comparison might
represent an additional indicator of the novelty of DfAM as an academic topic and it is con-
firmed by the data on the research experience that shows a similar, although not identical,
distribution, which shows slightly more experience in DfAM research between 5-10 years.

Regarding module leadership (AM6), most respondents (n = 53, 75%) indicated they
were the academic leader of the unit of study. This shows how the distribution strategy
of the survey succeeded in reaching module leaders who should have a better overview of
the topics taught, assessment methods and learning objectives. It also confirms that a large
part of our sample is made up of experienced educators as further indicated in the general
teaching experience (RD4).

When exploring the research experience of our sample (RD1), all participants but one
(n = 70, 99%) stated they carry out academic research. However, as inferred from Figure
5, less than a third indicated that DfAM is either the majority (n = 15, 21%) or the entirety
(n = 7, 10%) of their research activities. A substantial number indicated that DfAM is only
a small proportion (n = 25, 36%) or none (n = 4, 6%) of their research activities while the
remaining 27% (n = 19) indicated they devote roughly half of their research time to DfAM.
This finding shows that for many educators, DfAM is not the focus of their research. This
might suggest that many educators with a general knowledge of design and manufacturing
can and/or are required to teach DfAM since it is a newly emerging field.

As for research topics (results in Table 3), respondents were asked to select those topics
that they actually taught. The proposed list of topics was based on (Thompson et al. 2016),
which is considered the most recent review of DfAM, with the aim of providing a compre-
hensive list of DfAM-related research themes. Respondents could add further topics using
the ‘Other’ option. As inferred from Table 3, ‘Design methods for Additive Manufacturing’
was the most cited research topic (70%, n = 50). An explanation for this outcome is the
generic nature of the term that can include, depending on the definition, several research
streams and topics. However, it might also emphasise the importance, in research terms,
of more general approaches to DfAM as opposed to the more specialised streams of DfAM
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Table 3. Research topics treated by respondents involved
in research and simultaneously teaching DfAM contents.

Topics N’
Design methods for Additive Manufacturing 50
Design optimisation 39
Metamaterials and multi-materials 33
Topology optimisation £l
Redesign for Additive Manufacturing 30
Process selection between traditional processes and 29
Additive Manufacturing
Process selection between Additive Manufacturing 27
processes
Part consolidation 22
Design for support removal 20
Cost models and cost reduction 19
Generative design 16
Sustainability 15
4D printing 15
Part segmentation / decomposition 1
None 6
Process optimisation, process control, fault detection, 1

as-built material characterisation (Other)
CAD methods and tools for AM (Other)
Rapid tooling (Other)
Lattice structures (Other)
Rapid idea materialisation in proof-of-concept prototypes

(Other)
Implementation in AM in series product applications 1
(Other)
AM mass production planning & scheduling (Other) 1
Process mechanisms to improve PBF and DED processing, 1

DfAM and metallurgy (Other)

research. Following this, the remaining topics such as ‘Design optimisation’, ‘'Metamaterials
and multi-materials’ and ‘Topology optimisation’ were cited in decreasing order conclud-
ing in a long tail of eight topics which were mentioned by only one participantin the ‘Other’
option.

The qualifications and job title of the sample (DG1 to DG4) indicated the heterogeneity of
the sample as well as the level of experience. The overall majority (83%) of the participants
have a PhD and the remaining 17% have a master’s degree. In terms of job title (Table 4),
the sample unsurprisingly showed an overall majority of academics (70%, n = 50) evenly
distributed between different academic levels. The remaining titles included research
positions at different levels and 4 directors.

Table 5 shows a comparison between the taught (DY7) and researched DfAM topics
based on the frequency of responses (RD6). In this graph, a clear difference can be seen. This
difference is probably due to the nature of teaching and research. While in teaching many
topics can be taught in a unit of study, in research academics generally specialise in one
or two topics. Interestingly, ‘4D printing’ and ‘Metamaterials’ are the only two topics that
are more researched than taught, and overall, the least taught. This might indicate either
the novelty or complexity of these topics and thus that they attract more research interest.
In terms of overall teaching interest, certain topics such as ‘Process selection’, ‘part con-
solidation’, ‘redesign’, and ‘design optimisation’ appear to be the most frequently taught.
This might indicate the relative centrality of these topics in DFAM education. In particular,
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Table 4. Job title of respondents teaching
study units including DfAM contents.

Job title N’

Full professor 18
Lecturer/Assistant professor 16
Senior Lecturer/Reader/Associate professor
CEO/Director/Head

Researcher

PhD student

Research Associate

Post-doctoral Researcher

Research Fellow

Master student

Research Assistant

Research Director

-
=4}

—_ b R W W B

Table 5. Comparison between Taught and Researched DfAM topics.

N’ of respondents
N’ of respondents N’ of respondents that both teach

DfAM topics that only teach that only research and research
4D printing 3 7 8
Cost models and cost reduction 20 1 8
Design for support removal 18 8 12
Design optimisation 20 19 20
Generative design 1 9 7
Metamaterials and multi-materials 2 21 12
Part consolidation 25 8 14
Part segmentation / decomposition 14 6 5
Process selection between AM processes 30 7 20
Process selection between traditional and AM processes 19 1 18
Redesign for Additive Manufacturing 30 1 19
Topology optimisation 14 1 20

‘Process selection between AM processes’ and ‘redesign’ are taught by the majority of our
sample. Remarkably, these topics appear to be substantially taught more than researched.
This could reveal that from a research perspective, they are more established and mature.
Finally, ‘Design optimisation’ is both a highly taught and researched topic suggesting that
it is a prominent but not fully established topic.

RQ4: DFAM in engineering and design programmes

A correlation between data about disciplines, DfAM understanding, and topics covered
within DfAM was observed. This required bespoke variables and statistical tests, which were
chosen based on best practices from the literature (Khamis 2008) according to the variables
subjected to correlations.

e the rank-biserial correlation (correlation coefficient r,,) was used to associate ordered
and nominal variables;
e the phi correlation was used to associate two different nominal variables,

The outputs of these statistical functions are the correlation coefficient, i.e. the measure
of association, and the p-value p. Any of the tests whose outputwasp < .05, hence showing
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Figure 6. Distribution of answers pertaining to the perceived respondents’ familiarity with the DfAM
concept. The sample of respondents includes all those that teach some AM content (105 respondents).

at least 95% confidence, was considered significant as a rule of thumb. IBM SPSS was used
to conduct all the tests.

At first, the respondents belonging to Group 2 (Figure 1) stating to be ‘moderately’ to
‘extremely’ familiar with the concept of DfAM (DF1) were considered — those respondents
correspond to interviewees that answered questions about the inclusion of DFAM content
in the taught unit of study. The distribution of answers concerning perceived familiarity
with DfAM is shown in Figure 6.

Question AM12 was analysed to establish the disciplinary domains of the units of study,
with a specific reference to engineering and design. For the two newly introduced variables,
the values 0 or 1 were attributed to each entry, hereafter indicated as disciplines.

e Technical-engineering: the value 1 features units of study that belong to programmes in
engineering, material science, manufacturing, and other technological areas (94 entries).

e Design: the value 1 features units of study that belong to programmes in design (43
entries).

The two variables are independent as respondents could include more than one pro-
gramme in their answer. Answers indicating ‘engineering design’ among the pertinent
programmes led to the assignment of the value 1 for both the variables, as opposed to
answers indicating ‘computer science’ and ‘business studies’ only, which received the value
0 for both the variables.

Subsequently, the correlation between the level of familiarity with DFAM and the disci-
pline of the unit of study was investigated. A rank-biserial correlation across the variables
was therefore carried out. The outcomes show that educators operating in Technical-
engineering programmes present a positive, although not statistically significant, corre-
lation with familiarity with the concept of DfAM (r,, = .160, p = .102). A lower measure
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Figure 7. Distribution of answers concerning the perceived relevance of definitions to be attributed to
DfAM subdivided into opportunistic (O) and restrictive (R) meanings. The sample of respondents (100)
is constituted by subjects from Group 2 stating to be moderately to extremely familiar with the DfAM
concept.

of association was found for educators operating in Design programmes (rp = .129,
p = .188). Based on Landis and Koch's (1977) interpretation of correlation coefficients,
these measures of association denote just a slight correlation.

The two discipline-oriented variables were then used as possible influencers of the rele-
vance of all definitions given to DfAM (DF3), whose distribution is shown in Figure 7. As
aforementioned, the definitions respondents were asked to consider in DF3 were those
listed as understandings of opportunistic and restrictive DFAM reported in the bullet point
lists included in the subsection ‘DfAM as opportunistic and restrictive’, hence taken from
the literature. The significant relationships emerging from rank-biserial correlation tests are
summarised in Table 6; all of them are to be considered as fair correlations according to Lan-
dis and Koch (1977). The data presented in Figure 7 does not imply, on average, significant
differences between opportunistic and restrictive DFAM definitions; design methods for AM
(among the former) and understanding of AM constraints (for the latter) represent the most
acknowledged DfAM meanings.

It follows that teaching staff involved in engineering programmes are more likely to
recognise a variety of opportunistic definitions of DfAM. This aspect could be considered
surprising, as engineers might be expected to focus more on later design stages where
restrictive DFAM methods are the most applicable, as pointed out above. Nevertheless, most
of the definitions affect the design of parts to be additively manufactured at the detailed
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Table 6. Significant measures of associations between the pertinence of the definitions used for DfAM,
either opportunistic or restrictive, according to educators and the discipline their units of study are
taughtin.

Kind of definition: rank-biserial
opportunistic (0) correlation
Discipline Definition for DFAM or restrictive (R) coefficient p
Technical-engineering Design freedoms enabled by 0 22 029
Additive Manufacturing
Technical-engineering Part consolidation, reducing 0 25 on
the number of components
Technical-engineering Designing parts with lattice or 0 33 001
cellular structures
Technical-engineering Utilising Topology Optimisa- 0 .28 .005

tion or targeting the creation
of lightweight structures

Table 7. Significant measures of association between included
DfAM topics and the discipline the corresponding units of study
are taught in.

Discipline Topic phi coefficient p

Design Process selection 24 04
within AM processes

Design Part segmentation .26 03

Design Generative design 35 .003

level and not at the conceptual level. The belonging to design programmes did not give rise
to any significant effects on the relevance of definitions, nor were significant relationships
found regarding restrictive DfAM definitions.

Subsequently, the focus shifted to the respondents who included some DfAM topics in
their unit of study (DF5), namely the educators belonging to Group 3 (Figure 1). The disci-
plines were not correlated with the decision to include or exclude DfAM within the units of
study. Then, the specific DfAM topics included in the unit of study (DY7) were analysed and
put into a relationship with the disciplines of the programmes. All the investigated topics
were transformed into binary nominal variables according to their inclusion (1) or exclu-
sion (0) within the taught content. Significant relationships between disciplines and the
included content are highlighted in Table 7. Based on Fleiss, Levin, and Paik (2013) inter-
pretation of the phi coefficient, the only non-trivial correlation involves the inclusion of
generative design in design-oriented courses.

Significant positive relationships were found for units of study taught in design-related
programmes, which involve quite unrelated DfAM topics.

Discussion
Brief summary of the results

The main outcomes of our research are summarised below in Table 8, which reports the
investigated RQs, the corresponding main outputs, the authors’ interpretation and the
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Table 8. Summary of the most meaningful outcomes and implications of the present research.

RQ

Qutcomes

Interpretation

Possible
Implications

RQ1: What is the
current relevance and
dissemination of DfAM
education in higher
education?

RQ2: When it comes to
DfAM education, what
are the main motiva-
tions, topics, teaching
and assessment
methods?

RQ3: What is the
background of people
teaching DFAM and
what are the differences
between the DfAM
content they research
and the one they teach?

RQ4: What are the
differences in DfAM
education between
engineering and design
programmes?

The provision of DfAM is

characterised by small
classes of students, it

is mostly provided in
postgraduate units of
studies and it is most
frequently a limited part
within a wider unit of
study on AM.

DfAM content is mainly

taught to enable

the development of
practical skills (the
most chosen learning
objective). However,
the attainment of DfAM
practical skills is seldom
assessed independently
from the general

AM content. ‘Process
selection between
Additive Manufacturing
processes’ and
‘Redesign for Additive
Manufacturing’ are

the two topics taught
by the majority of our
respondents.

The teaching experience

in DfAM is mostly still
limited. The involvement
in DfAM research is
widespread, although
DfAM represents a small
portion of the research
efforts for most of the
surveyed educators.
The results show some
misalignment between
taught and researched
topics.

Considerable differences

did not emerge between
DfAM education in
engineering and design.
Markedly, the predicted
preference for restrictive
DfAM in engineering
and opportunistic DfAM
in design, which is
claimed in the literature,
was not confirmed. The
few detected differences
were contrary to
predictions.

DfAM has not yet found its

way to being considered
as an independent topic
in the teaching arena.

These results indicate that

DfAM is still mostly
seen as a niche domain,
to which priority is

not attributed. The
introduction of AM

in courses aims at
extending the design
space of what is feasible,
but the invoked radical
changes to harness AM
potential fully are not
yet on the horizon.

The novelty of the topic

implies the limited
teaching experience
of the teaching staff
in this domain. The
misalignment between
researched and taught
topics is due to the
uneven maturity of
DfAM-related themes.
Some DfAM areas

are evolving, while
some others are more
established.

DfAM educators are highly

involved in research
and this allows them
to capture the full
picture and not only
what is most suitable
or ready-to-use in their
discipline and for the
study programme they
teachin.

The delivery of DFAM

content has to be
pushed through extra-
curricular initiatives, as
its current provision

in higher education
might limit the further
diffusion of AM.

The provision of DfAM in

teaching will increase as
long as its important role
keeps being recognised.
Successful practical
experiences, normally
appreciated by students
and increasingly shown
in the literature, can
represent a multiplying
effect and help diminish
the perception of DfAM
as niche

The active role of DFAM

educators in research
and their reliance on
up-to-date materials
suggests that taught
topics will be frequently
updated. The restricted
role in AM education
could be a current
situation only.

This aspect could favour

the cross-pollination
of teaching across
disciplines.

possible implications. The last two items are affected by a certain degree of subjectivity.
Extended comments on these results are provided in the subsection that follows.
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Comments and open issues

According to our findings, in higher education, DfAM is far from receiving the focus the
research literature suggests. Indeed, while many scholars believe that future generations’
understanding of DfAM principles can be a game-changer in terms of unleashing AM poten-
tial (Rosen et al. 2015), DfAM is not yet an independent topic in most institutions. This is
demonstrated by the limited DfAM content within the analysed units of study, where only
15% of the courses offer more than 50% of DfAM content. DfAM is consistently a smaller
portion of a more general unit of study in AM, typically delivered at the postgraduate level.
The minor attention paid to DfAM in those courses is evidenced by the fact that DfAM is not
widely assessed independently from AM, which might indicate that the skills and knowl-
edge related to DfAM are not yet considered essential for the training of engineers and
designers. It cannot be excluded that education in AM, while present in many University
technical and design programmes, is not yet sufficiently known and widespread to harness
DfAM appropriately. DFAM seems to be a relative niche topic. This consideration is sup-
ported by the relatively small size of classes in which DfAM is taught, and the newness of its
related content in education. Concerning the former, it is worth noting that the number of
people involved in advanced courses (Masters, PhD) and the advanced educational level at
which DfAM is taught (postgraduate and optional) represents a further obstacle to making
DfAM commonplace among future engineers and designers. In this regard, the DfAM com-
munity should take action to increase AM and DfAM content in undergraduate engineering
and design curricula, so that larger numbers of students will be exposed to the topic. Nev-
ertheless, since many DfAM educators might not have the authority to make this decision, it
is necessary to increase extra-curricular initiatives to introduce DfAM to students. Here, it is
worth stressing that the process should be favoured by similar initiatives, markedly summer
schools, which have been successfully launched since 2020 (e.g. Idea League Design for AM
Summer School). In addition, the literature (see the Background section) already provides
some valuable information about the impact of forms of teaching and other educational
measures.

On the other hand, the focus on applying knowledge could serve as a driving force for
its practical use. This might be supported by the delivery of DfAM content, which, despite
being still largely based on lectures, includes good use of practice. Here, despite a few
examples of separate ways to verify DFAM, many educators recognise the need to teach
DfAM in a practice-oriented way (Diegel, Nordin, and Motte 2019; Stern et al. 2019). In
terms of effective application of DfAM concepts, it must be noted that the most taught
topics are not among those that favour radical changes in design (process selection fol-
lowing design, optimisation); nevertheless, radical approaches to DfAM are recognised as
important (research topic ‘Design methods for AM’) too. Still, DfAM is largely recognised
and known, as most AM educators are moderately familiar to extremely familiar with the
concept. Our findings reveal a growing interest in DFAM by both students and educators as
seen in the increasing student cohort size, and intentions to expand DfAM content by edu-
cators. These aspects allow us to predict that the provision of DFAM in teaching will increase;
likewise, its restricted role in AM education could be a current situation only.

As aforementioned, DfAM educators predominantly belong to University staff. Those are
typically involved in AM and DfAM research too, which might favour frequent changes and
updates of DFAM content, to be fundamental in light of the relative novelty of the subjectin
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education. In this respect, the unevenness between what is taught and what is researched
is worth stressing. Consistently, the evolving and cutting-edge nature of DfAM is largely
shared; educational changes in the next few years might be expected to be affected by
the Covid-19 pandemic, which was emerging when this survey was launched, and its long-
term effects could not be predicted. The considerable involvement of research staffin DFAM
education is also underlined by the use of scientific papers, along with case studies, as the
most adopted reference material.

The push towards the integration of high-level DfAM teaching in higher education is
seemingly consistent throughout disciplines. Although we cannot state that DfFAM educa-
tion in design and engineering go hand-in-hand, the programmes were found to play a
limited role in the meaning of DfAM and its educational provision, as all detected significant
correlations concerning RQ4 were less than moderate. Both opportunistic and restrictive
DfAM definitions are largely recognised. The vision that AM is changing (and integrating)
the role of engineers, designers, manufacturers and business experts expressed in (Thomp-
son et al. 2016), is mirrored by the shared understanding of DfAM. Interestingly, in this
potential cross-pollination process, engineering educators are more prone to recognise
opportunistic meanings to DfAM - in particular, their major familiarity with design free-
doms ranges among the most surprising outcomes of the present study. The fact that
process selection between AM processes is significantly more taughtin design programmes
represents a further unexpected result. These nuances in terms of DFAM knowledge and
teaching are worth further investigation.

Conclusions

The paper has presented the findings of a survey on DfAM teaching in higher educa-
tion, which has not been previously investigated, despite the widespread interest amongst
researchers. The acquisition of first information about the diffusion of DFAM education and
the development of a questionnaire aimed to investigate taught content are the main
original aspects of the research presented.

Overall, the results of the study highlight discrepancies between the stated needs for
the wider diffusion of a DfAM culture and its teaching provision. The current uptake of
DfAM in higher education does not allow a breakthrough in terms of revolutionising the
way people design and develop products. The risk is that we face more future generations
of engineers and designers who design for AM with the same tools, culture and awareness
inherited from traditional manufacturing technologies. This aspect is exacerbated by the
major focus on process selection, redesign and design optimisation in teaching, which is
unlikely to lead to radically new design approaches, while AM would be capable of support-
ing disruptive changes if DfAM is leveraged from the earliest design phases. The authors,
therefore, believe that the diffusion of DfAM in education must be accelerated; the pre-
conditions for a wider uptake of DfAM are present. A first step could involve the sharing of
successful practices in DfFAM teaching, which is already taking place for AM (Borgianni et al.
2019; Yang 2018), leading to the definition of a pedagogical model for AM education (Stern
et al. 2019). The collection of said practices, along with the acquisition of more detailed
information about successful teaching methods and further insights, will be the focus of
the authors’ future work, which is enabled by the availability of respondents that can be
contacted after the completion of the survey. In terms of fostering the diffusion of DfAM
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knowledge, relevant communities are undoubtedly attributed to fundamental importance
too. While Summer Schools on DfAM, mostly oriented to PhD students, are growing, other
initiatives should target larger audiences, for instance by means of Massive Open Online
Courses such as the online DfAM course offered by Gen3D (Gen3D ltd., 2020) and the Addi-
tive Manufacturing for Innovative Design and Production course offered by MIT (MIT xPRO
2020).

We acknowledge that the figures, findings and implications of the present study are
affected by some limitations. The sample of respondents was large but not generalisable
in some respects, especially because of the clear predominance of European respondents.
As it was impossible to determine the definitive population for the survey, because the
actual number of DFAM/AM educators cannot be determined, the authors are unable to
evaluate the representativeness of the analysed sample. However, the disparity between
respondents in design and engineering domains must be mentioned. The selection of
respondents could have led to some bias, which might have overestimated the number
of courses including DfAM out of the units of study in which AM is taught.

Finally, the survey was structured in a way that could enable the extraction of vast infor-
mation about the topic, although a subset of questions would have been required to answer
the RQs. On the one hand, the authors will analyse and combine the whole set of data
in different ways to extrapolate additional knowledge about the provision of DfAM/AM
education. On the other hand, scholars interested in accessing the data gathered for their
research purposes can contact the corresponding author.
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