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are they really meaningful and effective?

The importance of assessment and evaluation
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Abstract. Inclusive outreach and education resources in Astrophysics should be usable,
pleasant, and welcoming for the most diverse involved parties, within the framework of
Universal Design. Their validity and effectiveness should be properly assessed and evalu-
ated. For new resources, the assessment should start from the design process, to be carried
out in collaboration with experts and self-advocates of specific needs, within an iterative
testing and assessment process. Once such co-design is completed, dedicated evaluation
tools should be applied, addressing specific research questions. On the other hand, activ-
ities that were not specifically designed can also be assessed in terms of their usability
and meaningfulness in disadvantaged contexts or for individuals with special needs. In this
work, we define the framework relative to Astrophysics, present some existing evaluation
toolkits, and introduce a list of tags for the assessment of existing activities in terms of their
inclusivity.
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1. Introduction

The great “super-power” of Astronomy is
its universal charm: all outreach and edu-
cational activities and resources that make
use of Astronomy and Astrophysics bene-
fit from a widespread fascination and curios-
ity in the users and participants (Sjgberg &
Schreiner| 2010). This, though being an ad-
vantage for practitioners and operators in this
field, should not be overestimated and mis-
interpreted as undisputed effectiveness, which
instead depends on the aim of the process.
Generally, Astronomy and Astrophysics out-
reach events and educational activities are en-
gaging (Madsen & West| [2003). But in what
terms and to what extent? And what about
other possible effects and outcomes, such as
changes in knowledge and perhaps awareness
about science in the participants or other emo-
tional and behavioral aspects?

To properly assess their validity concerning
a specific aim, all Astronomical activities and
resources should undergo a dedicated evalua-
tion process (Chapman et al.[2015). As for ac-
tivities in the frameworks of Equity, Diversity,
and Inclusion (EDI), the matter is even more
delicate: attentive and aware consideration of
the proposed activities and resources is essen-
tial (Bhandare et al.|[2021)). Otherwise, such ac-
tivities risk staying at the stage of nice prac-
tices, with the naive belief that a disadvantaged
or difficult context can be enough to make the
activity “inclusive”, though it may not be much
effective or sometimes even counterproductive.

In all cases, the results of the evaluation of
EDI activities and resources can become bricks
for future works in the framework of Universal
Design, i.e. “the design of products and envi-
ronments to be aesthetically pleasant and us-
able, without being adapted, to the greatest ex-
tent possible by everyone, regardless of their
age, ability or status in life”(Mace et al.[|1990).

2. How to assess and evaluate in
Astronomy outreach and education

A complete overview of all frameworks and
toolkits for evaluation is beyond the goal of
this contribution. Some useful resources for

the evaluation of outreach and educational
activities about Astronomy, Astrophysics, and
more generally, STEM (science, Technology,
Engineering and Mathematics) are: the
Europlanet Evaluation toolkit, E]; the OAE
Evaluation Framework and Toolkit (Bartlett
2023)); the CAISE (Centre for Advancement of
Informal Science Education) digital repository
of research and evaluation E] and other publica-
tions providing resources and methodologies
for evaluation(Buxner et al.| |2011; |[Fraknoi1
2012).

Here we summarize the three moments in
which evaluation should be performed during
the preparation and implementation of any re-
source and activity, reporting some specificity
relative to EDI.

1. Right from the start, assessing the end-
users’ needs and tastes, the expected im-
pact, and the tools that are going to be im-
plemented for the evaluation. (Front-end
evaluation and assessment-based design).
For EDI activities, this process should
include the co-design with experts, self-
advocates and end-users (nothing about me
without me, [Reich et al.| (2010), Lee &
Cassim| (2009)), well-knowing and repre-
senting the specific involved instances, in
an iterative and recursive pilot testing, as-
sessment, and evaluation.

2. Before proposing the activity: this is done
once the activities are already imple-
mented, to assess their effectiveness. For
EDI activities, this can be the assessment of
their validity and usability in specific con-
texts (Formative evaluation, assessment)

3. After the activity: this is a retrospective
evaluation, to understand how the per-
formed activities have been received and
possibly adjust the approach next time
(Summative evaluation). This evaluation,
mainly if performed alone, should address

U https://www.
europlanet-society.org/outreach/
europlanet-evaluation-toolkit/,
accessed on 2 February 2024

2 https://www.informalscience.org/
projects/evaluation/ last accessed on 2
February 2024
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a specific and reasonable research question
(Friedman||2008)). To achieve the expected
goal of the evaluation, well-thought-out
tools must be chosen, both through quanti-
tative, qualitative, or mixed approaches, to
be sustainable also in terms of the human
resources involved in the project and the
time needed to analyze the collected data.
For EDI activities, besides the choice be-
tween quantitative and qualitative, the se-
lected evaluation tools should take into ac-
count the context. For example, in contexts
involving very small children, non-native
speakers, intellectual difficulties, etc., the
use of tools that require verbalization skills
should be avoided, as well as multiple-
choice questions that may end in com-
monplace answers, not very useful for a
thoughtful analysis.

3. Tags for the assessment of
existing activities

Often astronomical activities and resources
proposed in disadvantaged and/or marginal-
ized contexts or to participants with special
needs have not been expressly designed for
that purpose. Besides an attentive summative
evaluation, that could inform changes and ad-
justments for future works and dedicated de-
sign, we argue that a prior assessment con-
sidering the usability, effectiveness, and mean-
ingfulness of such activities is even more so
needed before using such activities in specific
contexts.

In recent years, the working group
UNIVERS@LL for equity, diversity, and
Inclusion in public engagement at the Italian
National Institute for Astrophysics (INAF,
Istituto Nazionale di Astrofisica) has devel-
oped a list of tags (reported in Table to
support the assessment of existing activities
and resources in terms of equity and inclusion,
concerning different aspects. These tags have
been identified on the one hand based on
the self-evaluation of our experience; on the
other hand, this list results from the advice
of experts working with (or representing)
disadvantaged communities and/or Special
Educational Needs (SEN).

The main aim of these tags is to iden-
tify the inclusive potential of activities avail-
able in our portfolios and on several platforms
for astronomy education, to exploit them at
best, and to be aware of any difficulties that
could be encountered in their use. For exam-
ple, an easy way to catalog activities requiring
the use of scissors for the creation of artworks
could lead to excluding such activities in a pro-
posal for difficult contexts such as prisons or
communities including very small children or
individuals with specific intellectual disabili-
ties. Or, pinpointing activities where only short
and simple texts are used, could help deter-
mine what activities could better be used in
communities with non-native speakers, first-
generation migrants, or very small children.

We have tested such classification in the
choice of resources and activities carried on
by the UNIVERS@LL group. We have experi-
enced a reduction in unexpected discrepancies,
with regards to the engaged groups and the
hosting contexts. In addition to that, we have
assigned such tags to all educational activities
and resources available in EQuINAF, the online
magazine of INAF dedicated to astronomy ed-
ucation and outreach. EI We plan to implement
an evaluation of the effectiveness of such clas-
sification, through interviews and focus groups
with the participants engaged in the resources
and activities selected this way.

4. Conclusions

Evaluation is essential: no activity or resource
can be considered valid and/or effective for a
specific aim, without a proper evaluation pro-
cess. In the framework of Equity, Diversity and
Inclusion (EDI), proper assessment and evalu-
ation processes help pinpoint the validity and
effectiveness of resources also concerning the
specific context.

Evaluation should always be integrated
into the design and implementation process,
and even more so for EDI resources, towards
the fulfillment of a thoughtful design and im-
plementation, as universal as possible, in the

3 https://edu.inaf.it/, last accessed on 2
February 2024
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Table 1. Tags referring to specific properties of astronomical outreach and educational activities,
that can be useful to identify the most suitable activity for several contexts and environments
and to pinpoint possible critical aspects. SEN stands for Special Educational Needs and ID for

Intellectual Disabilities.

Tag

Description

Potentialities

Storytelling

Short/simple texts

Activities in which the narration
(perhaps through images, such as
Kamishibai theatre or illustrated
books) is predominant

Activities that make use of little text
and simple language

Effective in cases of some ID and/or
linguistic difficulties

Fairly accessible to non-native
speakers and to individuals with
SEN or ID involving language
difficulties

Open goals/open ended ~ Activities with flexible and not Suitable with individuals with some
rigidly defined objectives SEN or ID, who can feel involved
and find satisfaction in carrying out
the activity at various levels
Hands-on Activities involving materials, arti-  Effective for engaging individuals
facts production, and personal ex-  with predominant kinaesthetic atti-
perimentation tudes, some ID, SEN, and language
difficulties in general
Cooperation Activities in which group work is  Effective for fostering the partici-
involved, even with some grade of pation, with different roles, of in-
competition, where the participa- dividuals with diverse social atti-
tion of all individuals is encouraged tudes and behaviors, even towards
and facilitated science
Low tech Activities that do not require the Suitable in schools and communi-
use of sophisticated and/or expen- ties that do not have easy access to
sive technologies such facilities
Low cost Activities that make exclusive use  Suitable and affordable also in
of low-cost or even recycled mate- disadvantaged and/or marginalized
rials contexts
Multisensory Activities in which communication ~ Usable by individuals with sensory

Safe materials

makes use of at least two senses in
a redundant way

Activities that make exclusive use
of non-cutting and non-hazardous
materials

disabilities, various learning atti-
tudes, and some specific SEN or ID
Usable with small children, some
ID, and in specific contexts such as
prisons

Diversity Activities that (implicitly or explic-  Effective with children and young-
itly) foster and stimulate reflection sters, to empower all individu-
about diversity, in any sense als and encourage their agency

as knowledge builders, regardless
their identity

Multiculturalism Activities that pay close attention Favour the involvement of individu-

to different cultures and religions,
highlighting the richness of cultural
diversity

als from different cultural and/or so-
cial contexts and a better diversity
awareness and reception
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framework of Universal Design. For activities
and resources that have not been specifically
designed, it is crucial to assess their usability
and validity before proposing them in disad-
vantaged contexts or to individuals with special
needs.

Inclusion tags can be a straightforward
and effective support in the selection and
preparation of the activities. In addition to that,
tags can help face possible critical situations
and even suggest possible facets to take into
account in future design processes.
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