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1. Introduction

The Researchers in Action for Inclusion in Science and Education (RAISE) Project is a consortium
of three Portuguese scientific / science outreach institutions: Native Scientists (Native),
Fundagdo Champalimaud (CF), and the Instituto de Medicina Molecular Jodo Lobo Antunes
(IMM). RAISE has been funded for two years from 2022-2024 by the EU’s Marie Sktodowska-
Curie Actions programme and ImpactEd have been brought onto the project to provide
independent evaluation of RAISE's impact over the course of its delivery.

In addition to a flagship European Researchers Night (ERN) event each year, and ERN pre-
event Summer Camps, two of the consortium members (Native and CF) are delivering their
own programmes under the RAISE umbrella: the Cientista Regressa a Escola (CRE) programme,
run by Native, and the Ciéncia di Noz Manera (CNM) programme, run by CF with the
participation of iMM. RAISE therefore comprises three distinct programmes of delivery which,
together, target four different beneficiary groups over a wide range of different time periods:
students, scientists, teachers and the general public.

As part of our evaluation, we have produced three reports on the impact of RAISE:

» RAISE Interim Report 1, completed at the end of 2022, primarily examined the
impact of the 2022 ERN event, and provided some baseline data on the 2022-23
CRE and CNM programmes.

» RAISE Interim Report 2, completed at the end of 2023, primarily examined the
impact of the 2022-23 CNM and CRE programmes, building on the baseline data
from Interim Report 1.

» RAISE Final Report, in front of you now, incorporates some of the key findings from
Interim Report 1 and Interim Report 2, and supplements these with additional data
from the 2023-24 CNM programme, and the ERN 2023, to provide a holistic
overview of RAISE's impact on students, scientists, and other stakeholders.

Throughout this report, we indicate in some places where the reader might want to consult
Interim Report 1 or Interim Report 2 for more detail. These Interim Reports are available by
request only.” A guide for finding further detail in the previous reports is included in Appendix
A3.

This report is structured as follows: Section 2 provides an overview of the methodology of
this evaluation. What outcomes were we interested in? What data did we collect to evidence
these outcomes? How did we collect it, and how did we analyse it to understand impact? We
also discuss limitations of our chosen evaluation design. Section 3 explores the impact of all
the RAISE programmes on students. Section 4 examines the impact of the RAISE programmes
on the scientists and volunteers who facilitated the programmes for the students. Section 5
looks at evidence of wider impacts the RAISE programmes have had: on teachers, or on the

" Email info@nativescientists.org to request a copy of the Interim Reports.
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general public. Section 6, the conclusion, provides a summary of the impact of RAISE over the
last two years, and Section 7 offers a number of recommendations for the future.


http://www.impacted.org.uk/

.ImpactEd

www.impacted.org.uk

2. Methodology

2.1 Theory of Change

In July 2022, ImpactEd facilitated a Theory of Change process with the RAISE project team
(including members of Native, CF, and iMM). The aim of this process was to identify and
then prioritise the key outcomes for the RAISE projects’ constituent programmes: CRE, CNM
and the ERN. We conducted a Theory of Change workshop, harvesting outcomes for each of
the programmes, and then developed a comprehensive Theory of Change for the RAISE
project that reflects the intermediate and long-term outcomes of interest of these
programmes for three different stakeholder groups. The RAISE Theory of Change can be

found in Appendix Al.

The outcomes in the Theory of Change are grouped by stakeholder. Some affect students,
some affect scientists, and some affect teachers. As an additional exercise, we asked the
RAISE project teams to indicate which outcomes were most relevant for which of the RAISE
component programmes, so that we could be sure our evaluation activity for each of the
programmes was designed to target the outcomes of interest. The results of this exercise

are shown in Appendix A2.

The outcomes identified and prioritised as part of this Theory of Change process are used to
structure this report, with each of the subsections of Sections 3, 4 and 5 exploring a RAISE
programme’s impact on its intended outcomes.

2.2 Outcome Measures

The next step in the evaluation design process was to connect each of the outcomes of
interest to an appropriate ‘measure’ that could be used to assess impact against the
outcome.

Where possible, we tried to draw from validated scales to ensure robustness. However, this
typically requires a trade-off, with robustness coming at the expense of specificity:
validated scales, while more rigorous, rarely ask exactly the kinds of questions that we need
to ask for our outcomes of interest. For this reason, we sometimes opted for custom-written
questions that allowed us to probe outcomes more directly.

Throughout this evaluation, we drew on items adapted from the following validated scales:

@ Outcome Expectancy for PES Scale (Peterman et al,, 2017)

@ Self-Efficacy for PES Scale (Evia, et al. 2017)

@ STEM Learning — Careers Learning Toolkit (STEM Learning, 2020)
@ STEM Learning — Careers Student Survey (STEM Learning, 2020)
@ Attitudes Towards STEM (Sheldrake, 2016)

Details of the questions asked are provided throughout the main body of the report.
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2.3 Evaluation Design

2.3.1 Quantitative Research Design

The bulk of the data we collected was quantitative data via pre- and post-intervention
surveys for both CRE and CNM as well as the ERN. Details are given below for each of the
different programme components.

CRE 2022-23 — Data Collection

@ Students: RAISE team had students fill out pre-surveys before the CRE workshop
workshop, and post-surveys after the workshop. Data was collected from 380
students.

@ Scientists: RAISE team had scientists fill out pre-surveys online before they ran their
workshop, and then had them fill out post-surveys after the intervention. As such,
this data collection was spread throughout the year. RAISE also shared with us
scientists’ demographic data. Survey data was collected from 12 scientists, and we
also analysed demographic data from 44 scientists.

@ Teachers: RAISE team distributed post-workshop surveys to all teachers. Although
we had suggested baseline data collection as part of this evaluation, the RAISE team
did not collect pre-workshop data, since teacher outcomes were low priority for
them, compared to student outcomes. As such, here we only analyse the post-
workshop results. Data was collected from 26 teachers.

CNM 2022-23 & 2023-24 — Data Collection

@ Students: For CNM, we collected data at three timepoints: before the start of the
intervention (the baseline survey), after the workshops at the research institutes (the
midline survey), and once after the end of the mentoring sessions of the
intervention (the endline survey). Data was collected from 276 students in 2022-23
and 139 students in 2023-24.

@ Scientists: RAISE team had scientists fill out pre-surveys before the intervention, and
then had them fill out post-surveys after the intervention. Data was collected from
27 scientists in 2022-23 and 4 scientists in 2023-24.

@ Teachers: The RAISE team had teachers fill out pre-surveys before the intervention
began, and post-surveys after the intervention ended. Data was collected from 5
teachers in 2022-23 and 9 teachers in 2023-24.
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Since CNM 2023-24 has not yet concluded, here we include only baseline data for teachers
and scientists, and baseline data for students.

ERN — Data Collection

@ 2022: Data was collected via a series of short surveys designed by ImpactEd: one for
children, and another for adult attendees. These surveys were administered by
RAISE volunteers on the night, who approached attendees and recorded their
responses using electronic devices (phones / tablets or similar). This guaranteed a
higher response rate than if we had passively asked participants to fill out a survey,
although it has the potential to introduce bias, since volunteers may have
preferentially approached certain demographics, and speaking to a volunteer may
have influenced respondents’ answers. Children who had travelled to the ERN on
the arranged bus service were provided paper surveys during the journey.

Data collection for scientists / providers at the ERN took place before and after the
event itself. 68 scientists / providers completed a survey before the event. All
quantitative data is reported in aggregate form, with no identifying information.

@ 2023: The event pamphlet featured a short questionnaire, designed by ImpactEd,
that all attendees were invited to complete during their visit. This questionnaire was
incentivised, with each respondent being entered into a lottery for a small prize.
Respondents all received the same questionnaire, irrespective of whether they were
a child or an adult, and respondents handed in their completed questionnaires
before they left. No deliberate data collection was conducted with providers of the
ERN 2023.

@ ERN Pre-Event Summer camp: Students at this event were asked to complete a

baseline survey and an endline survey. This survey, which was designed by RAISE,
had many questions in common with the CNM survey.

Analytical Methods

Through this report, we use descriptive statistics to characterise baseline and endline
averages. Where these baseline and endline measurements are from the same cohort (e.g.
for CNM and CRE 2022-23) we directly compare baseline and endline to understand the
change that a programme has been driving.

Where multiple items from a single validated scale were used, we combine these to report
on change on the scale, rather than change on an item level, and indicate in the text where
this has been done. In specific cases, we might report on both question and scale level.

When data and sample sizes allow, we have supplemented the descriptive statistics with
inferential statistics / statistical significance testing. This allows us to determine whether
the change observed between baseline and endline was statistically significant (i.e.
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extremely unlikely to have been the result of sampling error). We do not do this when we
are only characterising a single time point (e.g. the baseline data for CNM and CRE 2023-24,
or ERN data). In some cases, the sample sizes are too small to permit inferential statistics,
and in some cases the data does not satisfy the assumptions required to use certain
statistical techniques. In some instances, we flag this explicitly with suggestions for how
further analysis, beyond the scope of this project, could be conducted.

We adopt the standard social science convention of taking a=0.05, and so any p-values less
than or equal to this are considered statistically significant. As such, when we describe a
result as ‘statistically significant’ in this report, it means that the probability of observing
results at least as extreme as these, if it were truly the case that the intervention had no
impact, is 0.05 or smaller. Information about which statistical tests were used are provided
throughout the analysis below. For further detail on technical definitions, see Appendix A4.

Where appropriate, we also segment the data by demographic characteristics (such as
gender, or whether the child in question had met a scientist before) and conduct subgroup
analysis in order to understand the differential impact of these programmes for specific
demographic groups.

2.3.2 Qualitative Research Design

To supplement the quantitative data for CRE, RAISE staff conducted a focus group with six
scientists who had been involved in the delivery of the CRE programme in 2022-23.
Similarly, RAISE staff conducted a series of four focus groups, speaking with 15 of the
scientists who had been involved in the delivery of the CNM programme in 2022-23, and
22 of the participating students. In all cases, focus groups were conducted after the end of
the programme, and used questions designed or reviewed by ImpactEd to complement the
quantitative data collection. To supplement the quantitative data for the ERN in 2022,
ImpactEd conducted some small-scale qualitative research with providers who had helped
facilitate the ERN activities.

Where RAISE staff delivered the qualitative research, they then transcribed and translated
the data where required from Portuguese into English and provided these translated
transcripts to ImpactEd for analysis. We coded each transcript using a ‘deductive thematic’
approach, which means that we sorted excerpts from the transcript into different thematic
categories which had been informed by the relevant outcomes in the Theory of Change.
These qualitative findings are included in the appropriate parts of Sections 3, 4 and 5 of
this report, to help corroborate or contrast with the quantitative findings and give voice to
individuals’ experiences of the CRE and CNM programmes.

2.3.3 Data Sources & Triangulation

We employed a ‘'mixed methods’ approach, which means that we collected a variety of both
quantitative and qualitative data and used a combination of data sources to understand the
impact of each programme. Where possible, we ‘triangulate’ our data, using different
sources of information to probe the same question.
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2.4 Limitations

As with all evaluations, there are certain limitations that should be borne in mind when we
consider the findings presented below.

e

Many of the components of the RAISE programmes are “"one-off” activities. The CNM
phase | seminars and phase Il workshops, the CRE workshops and the ERN involve
only a short-term interaction with beneficiaries. The impact of such short-term
events will always be very hard to detect, and this should be borne in mind when
interpreting the findings below.

This evaluation features no control group. The analysis we present examines pre-
post measures for specific outcomes only for participating individuals (i.e. those that
actually took part in the CRE or CNM programmes, or those who attended the ERN).
However, we do not have measurements for non-participating individuals, which
means that although we find evidence of impact on participants, we cannot be
certain that the RAISE programmes are responsible for these changes, rather than
them just being the result of background change over time.

Some of the analysis groups described above are very small. Low response rates to
certain surveys mean that some of our matched sample sizes are single digit. While
we can use this data to provide some important insight into the impact of these
programmes, we should always be careful about using small samples to extrapolate
to larger trends.

Some questions may be affected by sources of bias. This could originate from
imperfect wording (e.g. leading questions like "how important was meeting a
scientist to you?"), social desirability bias, or simply the ordering of the questions
introducing a priming effect.

The qualitative research was limited, and conducted by RAISE staff. For practical
reasons, qualitative research was only carried out with limited groups. Similarly,
RAISE staff conducted the focus groups, which risks introducing bias into responses,
since beneficiaries may have been less likely to criticise the programme to RAISE
directly.

Translation of data between Portuguese and English. All quantitative data and some
of the qualitative data was recorded in Portuguese and translated into English by the
RAISE team for analysis. Although we have every confidence that this translation was
done well, even good translation is imperfect, and this means that the English
versions of qualitative responses in the surveys, or focus group transcripts might not
fully capture what the respondents had intended to convey.

None of these limitations undermine the usefulness of this evaluation, and many of them
were deliberate choices for reasons of scope and / or practicality. But we should always be
aware of the ways in which the data we collect is imperfect.

10
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3. Impact on Students

3.1 Sample, Reach and Targeting

Over the two editions of the RAISE programmes, RAISE reached an approximate total of
6,826 students. Responses from a total of 1334 students were collected and included in
this study. The breakdown of these numbers from each programme is shown in Table 1,
along with the percentage of the population each of these samples comprise. Where our
analysis relies on matched samples (e.g. baseline-endline comparisons), these numbers may
be smaller. Sample sizes are provided throughout the analysis.

Table 1
Prosramme Vear No. of Students No. of Students Sample
g Participating Surveyed Percentage
2021-22 283 - -
CRE 2022-23 1083 380 35.1%
2023-24 1880° of 0.0%
2021-22 200 30! 15.0%
CNM 2022-23 320 276 86.3%
2023-24 160 139 86.9%
2022 ~1200 235 19.6%
ERNS
2023 ~1700 347 20.4%

Each sample is a convenience sample: we administered surveys as widely as possible, but
without specific targeting to ensure the result was representative. However, the high
percentages of the total populations give us confidence that the trends here are indicative
of the trends in the wider population for each programme.

The targeting criteria for each programme differs slightly. As such, we report on targeting
separately for each programme in the following sections.

" Estimate based on 94 workshops

t Participants from the 2023-24 edition of CRE are not included in this report because the
programme timings did not align with the reporting timelines.

 Although 200 students participated in the 2021-22 edition of CNM, only phase Il of this
programme overlapped with the RAISE timeframe. This explains the reduced sample here.

$ The number of surveyed students here are only the students associated with the CNM and CRE
programmes.

11
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Here, we explore the impact of the CRE programme on students. We summarise the main
findings over the two years of the RAISE programme; for more detail, see Interim Report 2.

Demographics

( )
Who are CRE students?

@ CRE students in the 2022-23 matched sample were 9.3 years old, on average.

@ CRE students in the 2022-23 matched sample were roughly split in terms of
gender, with 46% boys, and 54% girls.

@ CRE students in the 2022-23 matched sample came from 25 different schools

in Portugal.
\_ J

Targeting

The CRE programme targets 4™ grade students from underserved areas of Portugal, who
may have low pre-existing levels of exposure to science. These students may never have
met a scientist before, let alone a scientist from the same background as them, and they
may never (or rarely) engage in science-related activities outside of a school context.

In 2022-23, just 23.0% of the 379 students surveyed had met a scientist from their
hometown before. 44.6% had never met a scientist from their hometown before and
32.4% were unsure whether they had met a scientist from their hometown before (Figure
1). The fact that the majority of respondents had not met a scientist from their hometown
before suggests that CRE is currently quite successful in providing the intervention to those
pupils who need it the most.

12
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Have you ever met a scientist from your hometown? (n=379)

32.45%

44.59%

= No

= Yes

22.96% = | don't know

Figure 1

At the end of the programme, students were asked if CRE had been their first time meeting
a scientist. Nearly two thirds of respondents (59.3%) said this had been their first time
meeting a scientist. Again, the fact that nearly two thirds of respondents had met a scientist
for the first time through the CRE programme suggests that the intervention is targeting
students with low exposure to science successfully.

Moreover, when asked how frequently they did a range of different science-related
activities outside of school, a large proportion of participating students responded "never”
to each of the activities at baseline (Table 2).

Table 2
Talked to a scientist about science 390 70.1%
Read a book about science 272 48.9%
Watched videos or TV programmes about science 164 29.5%
Visited a science centre or museum 270 48.6%
Played science games 169 30.4%

In sharp contrast to this, 91.4% of respondents indicated in the baseline survey that they
would like to do more of these kinds of activities outside of school. As a result, the data
from CRE in 2022-23 suggests that this programme is successfully targeting students with
very limited existing science exposure, but that are nevertheless eager to learn more about
science.

Ambition: Students' perceptions of who can be a scientist become more accurate

13
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From looking at the CRE 2022-23 data for students, we found that CRE drove statistically
significant improvements to the extent to which students thought they could become
scientists, if they wanted to, and an improvement in the diversity of words associated with
the term “scientist”.

@ Participation in the CRE programme was found to be correlated with a statistically
significant change in the proportion of responses to the question "If you wanted to,
could you become a scientist?” (p=0.009; baseline n=377, endline n=375) 67.9% of
respondents answered "Yes" at baseline, while 76.5% answered "Yes" at endline.
This suggests that a genuine change in students’ beliefs on this topic occurred over
the course of the CRE programme. It could plausibly be the case that scientists are
acting as role models for students in the CRE programme, which is in turn driving an
increase in students’ beliefs that they could become a scientist, if they wanted to.
However, further data collection and analysis is needed to confirm this hypothesis.

@ The first three words that students associated with the word ‘scientist’ changed over
the course of the CRE programme. The diversity of the words chosen stayed
approximately constant, with the number of words chosen ten or more times
increasing by 3% (Figure 2). It is interesting that the number of students associating
the word ‘labcoat’ to scientists increased during the intervention.

@ Students participating in CRE 2022-23 started off with an already very high level of
understanding that science was not just for boys or girls, but rather for any gender.
However, this did increase slightly over the course of the programme, with the
percentage of respondents indicating that they believed science was for "both” boys
and girls increasing from 94.4% to 96.0%.
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Figure 2 —“Scientist” word association baseline
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Ambition: Students' perceptions of what science is become more accurate, moving away
from ‘difficult’, ‘boring’, towards ‘cool’, ‘useful’, ‘inclusive’

Although student perceptions did change slightly over the course of the intervention, based
on the words they selected to associate with science, the overall changes in the distribution
of responses were not found to be statistically significant (p=0.423; baseline n=542,
endline n=561). As such, although there were small, attitudinal shifts in the intended
direction, these were not large enough for us to be confident that this was a genuine
change, instead of the result of random chance.

However, there were small, positive changes in the intended direction:

@ The number of “difficult” (-8) and “boring” (-3) responses fell over the course of the
intervention. However, these changes were only small: -8 and -3 respectively.

@ The number of “inclusive” responses increased slightly over the course of the
intervention. However, this increase was only small (+9).

@ Interestingly, the number of “fun” responses fell slightly (-3), so while CRE increased
the perception of science as useful and inclusive, it did not increase the perception
of science as fun.

However, CRE seemed particularly effective in increasing the number of students who
considered science to be 'useful’. The number of students who associated the word useful
with science rose by 24 over the course of the CRE programme, a change much larger than
the others observed. These trends are reflected in Figure 4.

15
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Figure 4

The first three words that students associated with the word “"science” also changed over
the course of the intervention. As can be seen in Figure 5 and Figure 6, many of the same
words occur in baseline and endline surveys. ‘Experiences’, ‘laboratory’ and ‘explosions’, are
among the highest frequency words at both timepoints. ‘Potions’, which occurs quite
frequently at baseline, appears less frequently at endline, which might represent a shift in
attitude away from a more magical or fantastical view of science.

It is also notable that the endline data simply contains a greater variety of high-frequency
responses. In the baseline dataset, 28 different words appear ten times or more. In the
endline dataset, this number has increased by 21.4%, with 34 different words appearing
ten times or more. In addition to this, the data is much less sharply clustered around a
single term. Whereas ‘experiment’ comprised 29.7% of all responses in these high
frequency words at baseline, the same word comprised only 11.8% of the high frequency
responses at endline. This might indicate that CRE is successfully helping students to
appreciate the highly diverse nature of science.

16
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Figure 5 = "Science” word association baseline
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Figure 6 — "Science” word association endline

Ambition: Students’ awareness of the diversity of career paths available to them increases

We asked students what their dream jobs were, both before and after the CRE programme.
We sorted these responses into ‘science-related’ (e.g. veterinarian, doctor, scientist) and

‘not science-related’ (e.g. actor, artist, football player), and calculated how the percentages
of these responses changed over the course of the intervention.
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Participation in the CRE programme in 2022-23 was associated with a small—but not
statistically significant—increase in the proportion of participants with ‘science-related’
dream jobs. At baseline, 36.1% of students had science-related dream jobs, whereas at
endline this had increased to 39.2% (p=0.369, n=380).

This might suggest that CRE helped some students in understanding the range of different
career paths available to them: some of those who had a non-science-related dream job at
baseline and a science-related dream job at endline may simply not have known about
scientific career paths. It is worth stressing that, as discussed in the demographics section
above, CRE students were on average 9.3 years old, and therefore may have only a very
limited understanding of careers in general.

Here, we explore the impact of the CNM programme on students. We summarise the main
findings from 2022-23, where we have matched pre-, mid-, and post-programme data, and
we compare the baseline scores from 2022-23 with the baseline scores for the 2023-24
programme where available. For more detail, see Interim Report 2.

Demographics

é )

Who are CNM students?

@ CNM students in the 2022-23 edition were 13.9 years old, on average.
@ CNM students were approximately evenly split in terms of gender:

o Inthe 2022-23 edition, there were 46% boys, and 51% girls. The other
3% of participants preferred not to indicate their gender.

o Inthe 2023-24 edition, there were 53% boys, and 43% girls. The other
4% of participants preferred not to indicate their gender.

@ CNM students in the 2022-23 edition came from 3 different schools in
Portugal. In 2023-24, CNM students came from 2 different schools in Portugal.

- J

Targeting
We saw consistent evidence in both 2022-23 and 2023-24 editions of CNM that the

programme was successfully targeting students with low pre-existing engagement with
science, and those who had not had the opportunity to meet a scientist before.

@ In2022-23, less than a third (27.4%) of students had met a scientist before starting
the CNM programme. This had fallen in 2023-24, to less than a quarter (22.3%). This
indicates that CNM is indeed working with students that have not had much
exposure to science and scientists, and that this targeting is improving with time.
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@ The percentage of students that disagreed or strongly disagreed with the statement
" have met a scientist with the same background as me"” stayed roughly constant
across the 2022-23 and 2023-24 editions of CNM. In the 2022-23 baseline data,
87.8% of students disagreed or strongly disagreed. In the 2023-24 baseline data,
85.6% of students disagreed or strongly disagreed.

@ In2023-24, we asked students about how often they did a range of science
engagement activities in the last year at baseline. This helped us to understand
whether CNM was targeting students with low science engagement successfully. In
three of the five options (talking to a scientist about science, reading books about
science, and visiting a science centre) the majority of students had never done these
activities. The percentage of ‘never’ responses for these options are shown in Table

3.
Table 3
Talked to a scientist about science 116 83.5%
Read a boolk about science 81 58.3%
Watched videos or TV programmes about science 49 35.3%
Visited a science centre or museum 93 66.9%
Played science games 63 45.3%

Ambition: Students have increased exposure to scientist role models from similar
backgrounds.

We asked students in the midline survey to indicate, using a 1-4 Likert scale, the extent to
which they agreed with the statement "l was able to relate to a scientist | met during the
workshops” at midline (after the workshops), and again at endline (after the mentoring).

From the 2022-23 matched baseline-midline sample, the modal response was ‘agree’
(43.9% of responses), followed by ‘disagree’ (36.8% of responses). On balance, slightly
more individuals either agreed or strongly agreed (51.8%) than disagreed or strongly
disagreed (48.2%). This is encouraging, insofar as it suggests that the majority of students
in the CNM programme are exposed to scientist role models to whom they can relate.

From the matched baseline-endline sample, a higher proportion of students were able to
relate to the scientist they had met during the workshop. The modal response at endline
was ‘agree’, compared to 'disagree’ for the same sample at midline. There was a dramatic
reduction—from 46.2% to 15.4%—in the percentage of ‘disagree’ responses between
midline and endline, which strongly suggests that the mentoring component of the CNM
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programme was very effective in building rapport between scientists and students: by the
end of the mentoring, students were much more likely to relate to the scientist than they
had been before the mentoring. It is worth noting, however, that this sample is small.

It is also interesting to note here that the positive change was wholly from female students’
change in scores (6 out of 8 female students’ scores increased). The average scores for
female students on this question increased from 2.38 to 3.25 whereas male students’
average scores decreased from 3.25 to 2.25 (Figure 7). This suggests that the mentoring was
mostly effective for increasing the extent to which female students related to the scientist,
and appeared to have had the opposite effect for male students. However, this may be
partially explained by the fact that the scientists were majority female.

CNM 2022-23 Students' midline and endline scores for "l could
relate to the scientist | met during the workshop" (n=13)

4

3.25 3.25
3
2.25 258
1
Male

Female

Score

m Midline average  m Endline average

Figure 7

Ambition: Students’ perceptions of who can be a scientist become more accurate.

CNM students in 2022-23 already believed that science was mainly for both genders at
baseline (93.9%), but there was still a small increase at midline, when 97.4% of
respondents now answered “both” (Figure 8)."

"It was not possible to determine whether this change, or the equivalent change for the matched
baseline-midline-endline sample, was statistically significant due to the fact the data violates the
assumptions necessary for the Chi-squared test and Fisher's exact test.
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CNM 2022-23 students baseline vs. midline response percentages
to the statement "Science is mainly for.." (n=114)
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Figure 8

When looking at the same data for the matched baseline-endline sample, we find a very
similar trend, albeit with a substantially smaller sample (n=13). Although no change
occurred between baseline and midline for this sample, by the time of the endline survey,
the one respondent who had originally said science was for girls had changed their
response to "both”. This is an encouraging trend, and again perhaps corroborates the idea
above that the mentoring sessions are especially powerful for changing participant’s
beliefs.

Although we do not have complete data for 2023-24, the baseline averages for this
outcome were similar in 2023-24 to 2022-3. 91.4% of students this year believed science
was for both boys and girls, compared to 93.9% last year.

In contrast, CNM students in 2022-23 strongly subscribed to the stereotype of scientists
needing to be clever: at baseline, nearly three quarters (71.1%) of the participants
indicated that they believed this to be the case. By the time of the midline survey, this
percentage had fallen by 10.5 percentage points (Figure 9).”

" Typically, one would use the Chi-squared test to analyse whether changes in data of this type were
statistically significant. However, because one of the categories has fewer than 5 individuals, the Chi-
squared test is not valid. In these cases, one can often use Fisher's exact test. However, while Fisher's
exact test is computationally straightforward for 2x2 contingency tables, here we have a 3x2
contingency table. As such, we did not conduct statistical significance testing on this data. It would

be possible to do so (either by calculating the test statistic for Fisher's exact test using a more
complicated method, or by using an alternative, more complex approach such as using the Wilcoxon
rank-sum test on timepoint pairs: baseline vs. midline, midline vs. endline, and baseline vs. endline)
but this analysis is outside the scope of the current report.
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CNM 2022-23 students' baseline vs. midline response percentages
to the statement "To have a job in science, you must be.." (n=114)
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Figure 9

In addition to this, we also asked CNM students which three words they first associated with
the word "scientist”. The responses at baseline and midline are shown in Figure 10 and
Figure 11.
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Figure 10 — CNM "Scientist” word association baseline
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Figure 11 — CNM “Scientist” word association endline

For the most part, the most prevalent words remained roughly constant between baseline
and midline: ‘experiments’, ‘laboratory’, and ‘animals’. There was an increase in the
prevalence of responses mentioning the words ‘difficult’, 'boring’ and ‘clever’, which is
disappointing since moving away from these stereotypes is an explicit aim of the RAISE
project and the CNM programme. However, more encouraging is the increase in the
prevalence of responses mentioning the words ‘cool’, 'interesting’ and especially ‘useful’,
which increased substantially.”

In our qualitative research into this area, we saw mixed evidence of CNM's impact on
students’ perceptions of who can become a scientist. Some students, for instance, simply
stated that the programme had not influenced their beliefs about who could be a scientist.

However, one student spoke of how the visit to the Champalimaud Foundation had opened
their eyes to the diversity of science, and just how many different scientific disciplines
there were:

b When | went to Champalimaud, | thought there was only one thing about scientists; that
[they were] all the same. But then, inside, | saw various areas of other things, like the

"It is worth noting, however, the possibility of a priming effect here: the previous question was
"Which of the following words do you associate with science?” and the response options were
Difficult, Boring, Cool, Useful and Inclusive. Student responses to this previous question may have
informed their answers to this question, explaining the increase in ‘cool’, ‘interesting’ and "useful'.
However, this bias would be present in both baseline and endline responses, and so the increase
between timepoints is still likely to be indicative of impact.
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human body, the beer thing, the muscle thing. So scientists can do a lot. And it changed
my point of view—there are scientists for everything!

CNM Participant

Two other students spoke about how one of their main takeaways from the CNM
programme had been the importance of teamwork to an endeavour like science:

b [CNM taught me] that [science] was a lot of teamwork, a lot of dedication, a lot of effort.
That you don't have to be a very intelligent person, you just have to put effort into what
you want to do and what you want to be.

CNM Participant

&b /realised that [science] is a lot of teamwork. If you really wanted to be a scientist, you
had to have a lot of dedication. But if you really wanted to be a scientist, you could get
there.

CNM Participant

It is particularly encouraging to see one of these students directly combat the stereotype of
scientists being extremely intelligent. This suggests that CNM is helping students to
understand that science isn't just the domain of an intellectual elite, but can be accessible
to many more students if they are willing to work hard.

RAISE introduced new response options to this question in 2023-24, which makes a direct
comparison to the 2022-23 data difficult. However, ‘Intelligent’ was still the modal
response for the question "To be a scientist, one must be...”, suggesting that CNM is
consistently targeting students that do hold this stereotype (Figure 12).

24


http://www.impacted.org.uk/

.ImpactEd

www.impacted.org.uk

CNM students' baseline response frequency for "To be a scientist, one
must be.." 2023/24 (n=139)
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Figure 12

Ambition: Students’ perceptions of what science is become more accurate, moving away
from ‘difficult’, ‘boring’, towards ‘cool’, ‘useful’, ‘inclusive’

Students were asked to indicate which of these words they associated with science: ‘useful’,
‘cool’, ‘boring’, 'inclusive’ and 'difficult’. The modal response at both baseline and midline
was ‘useful’, followed by ‘cool’. The number of ‘useful’ responses increased 12.2%, from 74
at baseline to 83 midline, which is positive. However, the number of 'difficult’ responses
increased hugely, from 4 at baseline to 31 at midline. The other response options remained
approximately constant. This change was found to be statistically significant (p=0.0021;
baseline n=135, midline n=175), which suggests that CNM is effective at driving
improvements to students’ perceptions of science.
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CNM 2022-23 Students' baseline vs. midline response frequency for
"Which of the following words do you associate with Science?"
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Figure 13

It is worth noting that this question may appear to be an oversimplification of what science
is like, since any accurate description of science will require more nuance than these five
words could provide! This question is designed to probe whether the CNM programme is
effective in shifting students’ attitudes towards science away from less desirable
stereotypes like "difficult” or "boring”, and towards more positive attitudes. Of course, the
nature of science means that often it will be difficult, and, as with any job, there are parts of
a scientist’s work that will be boring. However, it is still reasonable to hope that the CNM
programme could shift students’ attitudes towards a truer, and more positive reflection of
science.

In 2023-24, RAISE changed the response options to this question which prevents
straightforward comparison with the 2022-23 data. However, in the 2023-24 baseline data,
the most popular selection when asked "Which of the following words do you associate
with science?” was “Interesting” (105 responses). Last year's most popular selection
("Useful”) was second this year (82 responses). Response frequencies are shown in Figure
14.
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CNM students' baseline response frequency for "Which of the following
words do you associate with Science" 2023/24 (n=139)
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Figure 14

In our qualitative research with the 2022-23 cohort, we saw a more positive picture. There,
we heard that many students’ perceptions of science had shifted away from negative
perceptions towards positive perceptions. A number of students indicated that before the
CNM programme, they felt that science was “boring”, repetitive (“experiment, after
experiment, after experiment”), or full of “mad scientists”. After the programme, these same
students said that they considered science “a lot of fun”, and “more interesting than [they]
thought”.

Some students’ perspectives changed so much over the course of the CNM programme that
they now wanted to pursue a career in science:

®b Science is good, actually! Now | want to be a scientist!

CNM Participant

Based on comments in the focus groups, CNM appears to have been particularly effective in
changing the attitudes of many students towards science. Several of the students were
explicit about just how much the CNM programme had affected their perceptions of what
science is like:

®b / used to think science was pretty boring. But in these sessions | liked it. | enjoyed it. |
learnt a lot of things. | liked it, it changed my outlook.

CNM Participant
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&b /didn't like science before. | hated science, but after CNM | liked it. | learnt a lot of
things, things | didn't know. | realised that science is more interesting than | thought!

CNM Participant

®b At first, | thought science was boring. Then, as | got to know it better, interacting with

scientists, | realised that it wasn't what | thought. It was really very different. We know a
lot of things that, if it wasn't for [scientists], we wouldn't know today and that's why my

mind takes science more seriously now than before.

CNM Participant

bbb /seem to have seen science differently before. How can | explain it? | never thought it
would be something like what's happening now [...] Exploring nature. | don't know how
to explain it [...] | think [their attitude towards science] has changed for the better. It's
changed a lot. There are things | didn't know that | now know and I'm happy to know.

CNM Participant

b What | thought science was before was just... chemicals, that sort of thing. | was like "I

don't understand anything!” Now, | know what science is. Science is fun.

CNM Participant

Many students stated that their visit to the Champalimaud Foundation had played a role in

this shift. Students repeatedly mentioned that using VR glasses to explore human organs,

extracting DNA from a banana, and observing regenerating fish had been exciting.

A minority of students said that their perspective of science had not changed over the
course of the CNM programme. For one of those respondents, that was because they had
already started with a positive perspective of science:

b The way | looked at it before isn't very different from the way I look at it now...from what

| see, science is important. And that's it.

CNM Participant

It is important to note, however, that although there was an increase in positive
perspectives of science, this did not necessarily mean that students developed a more

accurate understanding of what science is. Although some students understood that science

included physics and chemistry, some thought that physical chemistry was outside of
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science, and there was uncertainty from students around whether geography was part of
science.”

Similarly, when students reported what the world would be like without scientists, a large
majority focused on scientists being people who developed cures for diseases, and not
much else. This might suggest that students’ perception of what science is continued to be
limited after the CNM programme. It is plausible that this is a consequence of the fact that
all of the scientists involved in delivering the CNM programme are from life sciences or
biomedical research backgrounds. Because the link from science to medicine and health is
very obvious to many individuals, and because the scientist in front of them during CNM is
a life scientist, it may require greater effort to help participants to appreciate the full
diversity of scientific research. For future iterations of CNM, RAISE may wish to consider
how they can overcome this tendency for participants to immediately associate science
with biology, medicine and health research.

Ambitions: Students’ awareness of the diversity of career paths available to them increases
and Students’ perceptions of the barriers to certain career paths become more accurate

We asked students what their dream jobs were, both before and after the CNM programme.
We sorted these responses into 'science-related’ (e.g. veterinarian, doctor, scientist) and
‘not science-related’ (e.g. actor, artist, football player), and calculated how the percentages
of these responses changed over the course of the intervention.

In the CNM 2022-23 matched baseline-midline sample, 28.9% of students indicated that
their dream job was related to science at baseline. This rose slightly to 33.3% at endline
(Figure 15).

CNM 2022-23 students' baseline and midline responses to "My
dreamjobis.." (n=114)
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Figure 15

" The RAISE team have explained to us that this confusion likely arises from the fact that the
Portuguese curriculum includes topics from geography under “Natural Sciences”.
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In the matched baseline-midline-endline sample, 38.5% of students responded with
careers related to science at baseline and midline, but this rose to 53.8% at endline, which
might suggest that phase Il of CNM is particularly impactful in terms of driving student
interest in science-related jobs.

In the baseline data for CNM in 2023-24, we found that just 12.2% of students had
science-related dream jobs. This is a substantial decrease from 2022-23, suggesting that
CNM in 2023-24 was reaching students that were more disengaged from science than that
2022-23 cohort.

We also asked students in 2022-23 two questions from the STEM Learning Careers Student
Survey. These were "l know what qualification | need to get a STEM related job” and "l am
well aware what STEM career opportunities are available to me". The aggregate baseline
and midline scores for these items are shown in Figure 16, and the aggregate baseline,
midline and endline scores for the matched sample are shown in Figure 17. While there is a
minor decrease in the former group (which was not statistically significant: p=0.323,
n=114), there is a clear linear increase for the latter group. This suggests that for those
pupils who participate in all three components of the CNM programme, the intervention
results in minor, consistent increases in this score. However, it should be noted that this
was not found to be statistically significant using the Kruskal-Wallis test (p=0.170, n=13)."

CNM 2022-23 students' baseline vs. midline mean scores for items from the
STEM Learning Careers Student Survey (n=114)

2.46 2.39

Score

Baseline Midline

Figure 16

" Note that here we specifically use a non-parametric alternative to the ANOVA, since this is better
suited to small-n hypothesis testing.
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CNM 2022-23 students' baseline vs. midline vs. endline mean scores for
items from the STEM Learning Careers Student Survey (n=13)
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Figure 17

Again, in the 2023-24 baseline data, we saw that baseline scores were slightly lower than
those of the 2022-23 cohort. The 2023-24 baseline for these items from the STEM Learning
Careers Student Survey was 2.32. This might suggest that there is more room for
improvement in the 2023-24 cohort than there was in 2022-23.

Our qualitative research into this outcome did not clearly indicate whether the 2022-23
cohort of CNM students had developed a more accurate perception of the barriers to
certain careers paths, nor whether they had better awareness of what career paths were
available to them.

Many students spoke about how difficult they felt it would be to become a scientist. For the
most part, this perception was based on things like "not being intelligent enough”, the need
for “a lot of memorising”, or the focus on “grades”, especially in subjects like mathematics,
which seemed to be a source of anxiety for some students in the focus group:

®b Science involves a lot of maths, doesn't it? | don't like maths. | hate maths, so that's a
start that | wouldn't like. But | think it's also very complicated, you have to know a lot of
things. And | don't think I'd have much patience. Especially dealing with maths. No, it's
the maths that stops everything.

CNM Participant

Students also spoke about their perception of science as being too complicated, requiring
too much focus, or just generally being too difficult. One student identified that being
scared of animals might pose a barrier to them wanting to become a vet.

Other pupils were more optimistic. One student said that “nothing can stop anyone” from
becoming a scientist, while others told us that they felt that hard work and diligence were
the only requirements for becoming a scientist:
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®® /n my opinion, nothing can stop anyone. The only thing that can stop someone from
being a scientist is the bad things in their life. Bad ways, bad things, that's it. / It all
depends on each person's education.

CNM Participant

®b |/ don't think anything can stop you from becoming a scientist, as long as you're [...]
hard-working, and dedicated to what you want to be.

CNM Participant

A few of the students had more concrete concerns about what might stop them from
becoming scientists. One student noted that the level of education required to pursue
science might be unrealistically expensive for them:

®b | guess, like, universities [might be a barrier to becoming a scientist]? It's not difficult,
but it can also cost a lot.

CNM Participant

Another student, who said that they enjoyed science and who was particularly excited by
some of the practical demonstrations they had seen at the Champalimaud Foundation, told
the focus group facilitator that despite their interest, they just didn't know how to become a
scientist:

&b / don't know what | should do to get into this field. | don't know what choices | have to
make and where | have to go in order to become a scientist.

CNM Participant

Although CNM seems to be effective in helping children to understand that science is open
to everyone, there are still participants like this one who are interested in science, but that
who simply do not know how to pursue this interest.

It was not particularly clear whether students’ understanding of the career paths available
to them had improved over the course of the CNM programme. Many pupils stated their
dream jobs were footballer and actress. Some pupils said they would like to be dentists, or
police officers, but did not acknowledge that these careers could be perceived as being
related to science in some way. The interviewer had to flag to the students that these jobs
relied on science-related skills, too.
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Although the picture here is mixed, conspicuously there is no mention of common biases
like gender, race, or ethnicity. None of the participants said that they felt any of these
demographic characteristics would pose a barrier to them becoming a scientist.

Ambition: Students’ academic confidence improves.

We asked students the extent to which they agreed with the statements "l expect to get
good grades in science” and "Science makes me feel confused and nervous”. Both of these
statements were taken from the Attitudes towards STEM instrument, and we asked them at
baseline, midline and endline to understand the impact of CNM over time. In both the
matched baseline-midline sample, and the matched baseline-midline-endline sample, we
observed no change over the course of the CNM programme, suggesting that CNM has little
impact on students’ academic confidence. However, it is worth noting two trends in the
segmented data:

@ C(CNM resulted in a small positive change in academic confidence for female
students, but a small negative change in academic confidence for male students
(Figure 18). When the data is combined, these changes cancel each other out.

CNM 2022-23 mean academic confidence scores at baseline vs.
midline by gender (male n=46, female n=64)
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Figure 18

@ Counterintuitively, the impact on academic confidence is more pronounced for
those students that had met a scientist before (+0.14) than it is for those who had
not (-0.04) and those who did not know (-0.07) (Figure 19).
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CNM 2022-23 mean academic confidence scores at baseline vs.
midline by whether the respondent had met a scientist before
('Yes'n=31,'No' n=61, 'l don't know' n=22)
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Figure 19

Throughout the qualitative data, however, there was a strong sense that this programme
had improved students’ confidence in their academic abilities. When asked whether their
confidence in science lessons had improved, a number of students answered ‘yes’,
emphatically, and one of the students added: "/ think I've become more confident. | can work
better in science.”

Some of the students expressed that they already found science quite easy at school, but
that the CNM programme had improved their confidence and aptitude for science further:

bbb Ah, science is easy. It used to be easy, but now with this project I think it's even easier.

CNM Participant

®b Science is fun. Science was always easy. | like science, | always have, haven't I? But now
it's even easier.

CNM Participant

However, some students expressed more uncertainty around whether the programme had a
positive impact on their academic confidence. One student said that their confidence in
science-related subjects “depends on the subject” and that whether they're able to

understand a subject “depends on [their] tastes". “If you tell me something about, for example,
marine biology, I'll get it.", this student said, “Geology? No."

Another student noted that although they did not feel that the CNM programme had
positively impacted their academic confidence, they nevertheless felt that the programme
had been a very positive learning experience:
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®b This experience hasn't really affected my confidence in those subjects, but in what ['ve

studied I've been able to certify myself and I've learnt a lot more from what I've studied
than I could have learnt in a class, sitting in a chair.

CNM Participant

&

Who are ERN students?

@ ERN students in the 2022 edition were 15 years old, on average. In the 2023
edition, we did not collect specific ages, but had students indicate which age
bracket they belonged to. The majority (66%) of students at ERN 2023 were
under the age of 15, with the remaining 34% being in the 15-18 age bracket.

@ ERN students in the 2022 edition were slightly more likely to be female than
male: 56% were girls, and 39% were boys. The remaining 5% chose not to
indicate their gender. This was similar at the ERN in 2023, where 58% of
students were girls and 41% of students were boys. 1% chose not to indicate
their gender.

@ ERN students in the 2022 edition came from 19 different schools in Portugal.
We did not collect this data in the 2023 ERN survey.

J

3.4.1 ERN 2022

Our evaluation of the impact of the ERN 2022 on students found four key findings. These
key findings related to biases that students had regarding who could be a scientist, and
their perceptions of science as a subject.

@ Students at the ERN 2022 showed little to no gender bias towards participation in

science. When asked to complete the sentence "Science is mainly for..."” using one of
the words "girls”, "boys”, or "both”, 97.4% of respondents chose "both"”. This this
trend was further corroborated by responses to a series of pictorial questions, which
asked students to identify which of a series of pictures might depict scientists. The
three pictures that students overwhelmingly chose (Figure 3) were of scientists in a
lab setting, many of whom were women or groups of mixed gender. This strongly
suggests that the students did not perceive gender to be a barrier to participation in
science.

Students at the ERN 2022 appeared to be much more strongly influenced by setting
than by gender when assessing whether someone was a scientist. Using a series of
further pictorial questions, we found that students were overwhelmingly likely to
think that pictures in non-laboratory settings could not be depicting scientists. This
suggests that students at the ERN 2022 strongly subscribed to the stereotype of
scientists being labcoat-wearing individuals that work in a lab.
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@ Students at the ERN 2022 were strongly biased towards thinking that scientists had
to be clever. Over two thirds (68.8%) of student respondents at the ERN 2022 said
that scientists had to be clever, compared to 30.3% who believed that it didn't
matter. This suggests that most students at the ERN 2022 subscribed to the
stereotype that scientists are highly intelligent.

@ The majority of students at the ERN 2022 considered science ‘interesting’ (74.0% of
respondents). Many students considered science ‘difficult’ (29.8% of respondents),
and only a few students associated the word ‘inclusive’ with science (13.2% of
respondents).

More detail on the impact of the ERN programme on students in 2022 can be found in
Interim Report 1.

3.4.2 ERN 2023 Pre-Event Summer Camp

RAISE shared with us baseline and endline data from students that attended a one-week
summer camp before the ERN event, in Summer 2023." The group comprised approximately
25 students from 11 schools, and was approximately evenly split with respect to gender.
The mean age of the summer camp students was 10.5 years old. Although over half (52.0%)
of students at the summer camp said they had met a scientist before, this is likely due to
the circumstances of the summer camp—these students had interacted with the RAISE team
in the previous weeks.

Ambition: Students’ perceptions of who can be a scientist become more accurate.

At baseline, just over three quarters of the attendees thought that science was for both
boys and girls, and one fifth believed that science was mainly for boys. By endline, after the
summer camp, these percentages had changed, with nearly 90% of students now thinking
that science was for both boys and girls (Figure 20). This change was not statistically
significant (p=0.22).

" In this dataset, there were 25 baseline respondents and 19 endline respondents. Using the name
codes provided, the matched sample is only 12, but RAISE have informed us that because the group
stayed the same over the course of the intervention (this was a summer camp) this is likely to be due
to errors from students inputting their name codes. As such, here we report on the unmatched
sample, with the assumption that it is actually a matched sample.
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Summer Camp students' response percentages at baseline and
endline for "Science is mainly for.." (baseline n=25; endline n=19;
mean age in years = 10.5)
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Figure 20

Similarly, the summer camp changed students’ perceptions about the stereotypical
intelligence of scientists. At baseline, 80.0% of students believed that you needed to be
clever to become a scientist. At endline, this had decreased to 68.4%.

The majority of students indicated that they related to the scientists they met at the camp.
At endline, 68.5% of respondents either agreed or strongly agreed with the statement "
was able to relate to the scientist | met at the workshops”. Similarly, over the course of the
camp, the percentage of students that agreed or strongly agreed with the statement "l have
met a scientist with the same story as me"” increased from 28.0% to 47.3%.

Ambition: Students’ perceptions of what science is become more accurate, moving away
from ‘difficult’, ‘boring’, towards ‘cool’, ‘useful’, ‘inclusive’

Interestingly, student perceptions of science appear to have become more negative over
the course of the summer camp. Although 44.4% of respondents at baseline thought
science was cool or useful, this had fallen to 30.0% and 23.3% respectively by the end of
the summer camp. There was an increase in the percentages of students describing science
as "boring” or “difficult”. The number of students describing science as “inclusive”,
however, rose nearly 20 percentage points, from 3.7% at baseline to 23.3% at endline
(Figure 21)."

" The data here does not satisfy the assumptions for a Chi squared test (because there are empty
cells in the contingency table). In this situation, one would normally use Fisher’s exact test. However,
this becomes computationally difficult for anything larger than a 2x2 contingency table. As such, we
have not calculated p-values.
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Summer Camp students' baseline vs. endline response frequency for
"Which of the following words do you associate with Science?" 2023/24
(n=25 pupils' baseline responses, n=19 pupils' endline responses)
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Figure 21

Ambitions: Students’ awareness of the diversity of career paths available to them increases
and Students’ perceptions of the barriers to certain career paths become more accurate

We asked students two items from the STEM Learning Careers Student Survey and
aggregated these scores to understand how student awareness of STEM careers was
changing. The summer camp was associated with a minor increase in scores on this scale,
from 2.44 to 2.74 (Figure 22). However, this change was not statistically significant (p=0.23).

The impact of the summer camp on students perceptions of the barriers to becoming a
scientist was quite mixed (Figure 23). However, one highlight was the fact that the largest
improvement was seen in "l don't know how to become a scientist”. At baseline, 37.0%
thought this would be a barrier to them becoming a scientist. This had fallen to 20.0% at
endline, suggesting that the summer camp is successfully demystifying the process of
becoming a scientist for some students.

Summer Camp students' baseline vs. endline mean scores for items
from the STEM Learning Careers Student Survey 2023/24 (n=25
baseline responses, n=19 endline responses)
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Summer Camp students' baseline vs. endline percentages for "Which of
the following might stop you from becoming a scientist?" 2023/24
(n=27 baseline responses, n=25 endline responses)
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Figure 23

Ambition: Students’ academic confidence improves.

The summer camp had no discernible effect on students’ academic confidence. Mean
aggregate scores for the two items relating to academic confidence ("Science makes me
confused and nervous”, and "l expect to get good grades in science”) stayed approximately
constant, from 2.94 at baseline to 2.92 at endline (Figure 24).

Summer Camp students' baseline vs. endline mean academic
confidence 2023/24 (n=25 pupils at baseline, n=18 pupils at endline)
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3.4.3 ERN 2023

ERN 2023 data collection used a single feedback form that did not differ between student
and adult attendees. To understand the targeting and popularity of the ERN 2023 for
students, we segmented the data by age and looked only at attendees under the age of 18.

@ 345 of the 878 survey responses (39.2%) were from students (those under the age
of 18). Of these, 57.8% were female, and 41.1% were male, with the remaining
1.1% identifying as another gender or preferring not to say.

@ Students at the ERN 2023 displayed relatively high levels of science engagement,
with many respondents indicating that they had done one or more of the five
science-related activities we asked about multiple times in the last year (Figure 25).
"Never” was the least common response option to all five activities. However, rather
than indicating poor targeting by RAISE, this may instead reflect the fact that many
of the ERN student attendees are students who have been involved in other RAISE
activities (including CNM or CRE).

@ Students rated the ERN 2023 highly, giving the event 4.55 out of 5 stars on average.
The most well-attended events were the "Workshops / Demos / Games”, the
"Science Stands” and the "RAISE Showcase”. The first two of these were also those
mostly commonly described by students as their favourite.

ERN 2023 Students response percentages to "How many times in the
last year have you..." (n=345)
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Figure 25

3.5 Conclusions

Students are the principal beneficiaries of the RAISE programme. In this section, we have
seen evidence of RAISE's impact on this group over the last two years. In addition, we have
also seen evidence that RAISE's programmes (particularly CRE and CNM) are well-targeted,
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providing science engagement opportunities to a wide range of students from backgrounds
that are underserved or have low levels of science engagement.

@ Participation in CRE was associated with a nine percentage point increase in
students’ beliefs that they could become scientists, if they wanted to. This change
was statistically significant. It was also associated with small (but not statistically
significant) increases in the belief that gender was irrelevant to becoming a scientist,
and shifts in the words that students associated with the word "scientist” towards
diversity. We also saw evidence that CRE drove small (but not statistically
significant) changes in students’ perceptions of science, primarily away from
negative terms like "boring” and towards terms like “useful” or “inclusive”. Finally,
we saw that CRE drove a small (but not statistically significant) increase in the
proportion of participants whose dream job was related to science.

@ We saw compelling quantitative and qualitative evidence that CNM has an impact
on students’ stereotypes of who can be a scientist, and on student perceptions of
science. We saw some evidence that CNM can make students more aware of the
STEM career options available to them (particularly phase Ill of the CNM
programme), but overall the evidence here was limited. The qualitative research in
this area was similarly inconclusive. And while we saw limited quantitative evidence
that CNM improved the academic confidence of students overall, we did see some
interesting trends that suggests it does so for female students, and those who have
met a scientist before. In addition to this, we heard through our qualitative research
that students felt more academically confident after CNM than they had done
before.

@ Throughout the ERN events, we saw a mixture of evidence relating to the targeting
of the ERN events and their impact on students.

o Students at both the ERN 2022 and ERN 2023 events had relatively high
levels of science engagement before the event. However, we also know that
many of the students at the ERN were also participants in the CRE or CNM
programmes. Their high pre-existing levels of science engagement may be
partly due to RAISE's efforts.

o Inthe 2022 event, we also saw evidence that although the students
displayed little gender bias about scientists, they subscribed to the
stereotype that scientists all wore white labcoats, and that science was
something that only happened tucked away inside laboratories. This suggests
that the ERN events are successfully reaching students with stereotypical
views of science.

o Inthe Summer Camp (an ERN pre-event), we saw evidence that children'’s
perceptions of who could be a scientist shifted over the course of the camp,
and that the summer camp had plausibly demystified what the process of
becoming a scientist looks like.
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Students’ left the camp with a better understanding of the STEM careers

pathways available to them, and fewer reported that a barrier to becoming a

scientist was simply not knowing how to.

However, we saw no impact that the summer camp affected academic
confidence, and in some cases it seems to have shifted perceptions of
science towards the negative ("difficult”, or "boring”). This may be a useful
area for RAISE to investigate in future summer camps.
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4. Impact on Scientists & Providers

4.1 Sample, Reach and Targeting

Over the two editions of the RAISE programmes, RAISE reached an approximate total of 464
scientists and providers. Responses from a total of 143 scientists and providers were
collected and included in this study. The breakdown of these numbers from each
programme is shown in Table 4, along with the percentage of the population each of these
samples comprise.

Table 4
Programme | Year No. of Scientists / No. of Scientists / Sample
Providers Providers Percentage
Participating Surveyed
2021-22 9 - .
CRE 2022-23 35 12 34.3%
2023-24 44 - .
2021-22 34 - .
CNM 2022-23 66 27 40.9%
2023-24 53 4 7.5%
2022 230 68 29.6%
ERN
2023 230 0 0.0%

Each sample is a convenience sample: we administered surveys as widely as possible, but
without specific targeting to ensure the result was representative. However, the high
percentages of the total populations give us confidence that the trends here are indicative
of the trends in the wider population for each programme.

There were no specific targeting criteria for scientists and providers. However, below we
report on the confidence or perceived importance that each group of scientists assigned to
science communication, since this is one of the intended aims of RAISE. Where possible, we
also characterise the demographics of the scientists involved in these programmes.

4.2 Outcomes for Scientists from CRE

Demographics

One of the core aims of the CRE programme is to connect underserved students and
scientists from a similar background to them. This essentially means that CRE's reach is
constrained by the range of backgrounds that CRE scientists have: a more diverse range of
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backgrounds means the ability to connect a greater range of underserved students to
scientists with similar backgrounds or hometowns.

We analysed demographic data from a range of scientists that were involved in the delivery
of the CRE programme in 2021-22, 2022-23 or 2023-24 to better understand their
backgrounds. The key figures for the three years of the CRE programme are indicated in

Table 5.
Table 5
No. of Gender Schools Municipalities Institutions
Year L.
scientists represented represented  represented
Female Male
2021-22 9 67% 33% 9 8 9
2022-23 35 60% 40% 35 27 31
2023-24 44 61% 39% 44 24 27

Highlights from the 2022-23 data include

@ CRE scientists in 2022-23 came from 27 different institutions, both academic and in

industry.

@ These scientists came from 29 different Portuguese municipalities. This represents
only 9.4% of Portugal's total municipalities.

@ In 2022-23, CRE scientists were majority female. 61% of scientists in 2022-23 were
female, and 39% were male.

@ In2022-23, CRE scientists were at various stages in their career (Figure 26). The
most well-represented career stages were doctoral students (25%), assistant or
associate professors (23%) and those working in industry (23%).
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@ Although a variety of subject specialisms were represented among CRE scientists in
2022-23, biologists and engineers dominated (Figure 27). Biology was the most
common subject specialism (48%), followed by engineering (23%).

Subject Specialisms of CRE Scientists 2022-23 (n=44)
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Ambition: Scientists’ awareness of how practice is essential to communicate their work to
non-specialist audiences improves.

To understand the impact on scientists’ attitudes towards this topic, we asked participating
scientists to rate the extent to which they agreed with the statement "practice is essential
to develop effective science communication skills” using a 1-4 Likert scale from "Strongly
Disagree” to "Strongly Agree”.

Over the course of the intervention, scientists' responses became slightly more favourable:
the mean baseline score was 3.83, and the mean endline score was 4.00, with 100% of the
respondents strongly agreeing with the statement by the end of the intervention (Figure
28). This change was found not to be statistically significant (p=0.167, n=12) though it
should be noted that this is a small sample size, and so the test will have limited statistical
power. It should also be noted that the starting baseline value is already very high here, so
we may not expect to see a huge change given that there is comparatively little ‘room for
improvement'.

When scientists were asked if they agreed or disagreed with the statement "Science
communication is a skill that someone is naturally either good or bad at” scores increased
marginally, from an average of 2.33 at baseline to 2.42 at endline (Figure 28). This increase
suggests that the extent to which scientists believe that science communication is an
ingrained skill, rather than something that can be practiced and improved, stayed
approximately constant over the course of the intervention.
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Average baseline and endline scores for questions relating to
scientists' beliefs about the importance of practice for good science
communication (n=12)
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Figure 28

The qualitative data that was collected for CRE corroborated the idea that scientists became
more aware of the importance of practice for science communication, with multiple
scientists saying that they strongly believed practice was necessary, even for those who are
‘naturally’ good at communicating:

&b Some people are, of course, better at communicating. Not only communicating science,
but communicating. Some people are more shy, some people are less shy. Some people
talk too fast. Some people got slower, that's communicating, not communicating science.
And for better communication we can learn techniques. We can learn, we should learn,
and every scientist should learn how to communicate science, both to scientists and non-
scientists.

CRE Scientist 1

Another scientist noted that it was particularly important to practice communicating with
children, as a lot of science communication can be aimed at adults:

&b |/ think it's useful to have a gift for communication with children. That is, it's a natural gift that
you have and you can use it for that. However, | also think that skills can be developed to
achieve that. And if you have the natural gifts better, if not, you can try and we'll get there
also with practice. It's possible but | think that as a scientist it is very important to
communicate my work for children.

CRE Scientist 2

Ambition: Scientists have a greater understanding of the importance of outreach work

Scientists were asked to score, using a 1-4 Likert scale, the extent to which they agreed with
five statements taken from the Outcome Expectancy for Public Engagement with Science
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(PES) scale. These statements were "It is important for me to understand how people
perceive the kinds of work scientists do”, "It is important for me to understand concerns
about science among the wider community”, "It is important for me to understand people's
misconceptions about science”, "It is important to me to help people understand what | am
trying to accomplish with my work”, and "It is important to me to improve understanding of

scientific practice among the broader community.”

When aggregating these scores to calculate baseline and endline averages on the Outcome
Expectancy for PES scale, we find that scientists’ average scores decreased from 3.73 to
3.58 over the course of the CRE programme (Figure 29). This change, however, was not
statistically significant.”

Baseline vs. Endline aggregate scores on the Outcome Expectancy for
PES scale (n=12)
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3.58

Score
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Figure 29

Although this is a small decrease, CRE scientists had already shown very high scores at
baseline for their belief in the importance of science communication. This was corroborated
by our qualitative research:

&b [CRE] did not change my view, concerning the needs of science communication to
children, because | already knew that it's really, really important.

CRE Scientist 1

However, some noted that it was refreshing to be reminded of how important this work is:

" An item-level breakdown of the impact of CRE on this scale is available in Interim Report 2. None of
the items saw an increase; and of those that decreased, none of the decreases were statistically
significant at an item-level.
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&b foraslong as | can remember, I've known the importance of communicating science. But
this was a chance to remind me of that as | was in the middle of it, because | usually
don't do this with kids.

CRE Scientist 3

Two scientists gave real examples of how important this work had been for them. One used

the example of how interest in science was dying out in their home island in the Azores, and
the other spoke of how children had spoken to them after the workshop and asked whether
they could really become scientists without needing to be incredibly intelligent:

®b The kids this year were already expecting for the scientists to come to the school because
they've seen it. The ones that were in the third grade last year were super excited and
super hyped to these activities. So | think these initiatives are super, super important
because at least in the in Santa Maria | noticed that the interest for biology, for science,
for the natural world was being lost a bit.

CRE Scientist 4

&b Two kids at the end of the session asked me "is it really true that it's not so difficult to
be a scientist and you have not to be so clever?” So, you know, you feel your heart
beating this way. And you feel that your mission was accomplished at that moment.

CRE Scientist 2

One scientist, reflecting on the importance of science communication, summed up its
immense power for change in a very moving way:

&b | think most of us want to change the world, even if just a little bit, and | think we can
change much of the world in the impact that we have when you communicate what we
do or what we know. And | think the best way to scale our work is to communicate it and
share it.

CRE Scientist 5

These qualitative findings speak strongly to the impact that CRE is having on scientists, in
helping them to feel empowered to revive interest in science where that interest is
declining, and helping them to remove barriers to young people who might be interested in
pursuing science as a career one day.

Ambition: Scientists’ ability to communicate with a wider range of audiences improves

To measure impact against this outcome, we asked scientists to indicate using a 1-4 Likert
scale the extent to which they agreed with 8 statements taken from the Self-Efficacy for PES
scale.” Although on an aggregate level, there was no change between baseline and endline
(2.95 mean score at baseline vs. 2.96 mean score at endline), the item-level picture is more
mixed (Figure 30). Although only one item remains constant, with the others changing, only

" “PES"” or "Public Engagement with Science” activities are science outreach activities.
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one of these changes was found to be statistically significant: "l am good at finding ways to
approach difficult topics” (p=0.039, n=12). This suggests that the CRE programme drove a
statistically significant, 12.0% increase in scientists’ perceptions of their ability to find
good ways to approach difficult scientific topics when doing science outreach work. The p-
values for the other items are shown in Table 6, with statistically significant p-values in
bold.

Table 6
ltem Change p-value
| find it difficult to remove scientific jargon when 0.00 1

talking with non-scientists.

| have a hard time finding Public Understanding of 0.08 0.75
Science topics that people connect with.

| have a hard time finding the right words to -0.17 0.44
convey my message during PES activities.

| have a hard time communicating about scientific 0.08 0.67
results with non-scientists.

| am able to engage in critical discussion about 0.08 0.72
science topics with non-scientists.

| am good at finding ways to approach difficult 0.33 0.04
topics.
| have a hard time answering questions from non- -0.25 0.19

scientists in ways they understand.

| am able to explain a scientific idea in many -0.08 0.67
different ways.

49


http://www.impacted.org.uk/

.ImpactEd

www.impacted.org.uk

Average baseline and endline responses to items from
the Self-Efficacy for PES scale (n=12)

| am able to explain a scientific idea in many _ 3.25
different ways 3.17
I have a hard time answering questions from non- _ 2.92
scientists in ways they understand 2.67

I am good at findings ways to approach difficult 2.8%
topics 3.17

| am able to engage in critical discussion about _3.08
science topics with non-scientists 3.17

I have a hard time communicating about scientific _2.83
results with non-scientists 2.92
I have a hard time finding the right words to _ 2.92

convey my message during PES activities 2.75

I have a hard time finding PES topics that people _2.83
connect with 2.92
| find it difficult to remove scientific jargon when _ 2.92
talking with non-scientists 2.92

1 2 3 4

Score

m Baseline mEndline

Figure 30
Ambition: Scientists have a greater awareness of science communication as a career path

To understand the impact that CRE was having on scientists’ awareness of science
communication as a career path, we asked two custom questions. These asked scientists to
indicate, using a 1-4 Likert scale, the extent to which they agreed with the statements "l am
aware of science communication as an independent career path (not just as something to
do on the side of scientific research)” and "l am the kind of person who could pursue a
career in science communication”.

For both statements asked within this outcome there was no change in scores from baseline
to endline. The average score for both statements remained exactly constant over the
course of the intervention (3.42 and 3.25 respectively), and no respondents changed their
score between baseline and endline. This strongly suggests that CRE does not have an
impact on scientists’ awareness of science communication as a career path, but this may not
be surprising given that the baseline scores were already very high: most scientists were
already keenly aware of the existence of science outreach as an alternative career pathway
that was available to them, were they to choose it.
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General Feedback from Scientists

In post-programme feedback collected after the CRE programme in 2022, we saw very
positive evidence around scientists’ experiences of delivering the workshops:

@ 100% of participating scientists said they thought the organisation of programme
by the RAISE team had been ‘good’ or ‘very good".

@ 100% of participating scientists said they thought the activities delivered as part of
the programme were ‘good’ or ‘very good'.

@ 100% of participating scientists said that they would like to repeat the CRE
programme in a subsequent year.

Further post-programme feedback can be found in Section 3.2.1 of Interim Report 1.

4.3 Outcomes for Scientists from CNM

Ambition: Scientists’ awareness of how practice is essential to communicate their work to
non-specialist audiences improves

To understand the impact of CNM on scientists’ attitudes towards this topic, we asked
scientists to rate the extent to which they agreed with the statements "Practice is essential
to develop effective science communication skills” and “"Science communication is a skill
that someone is naturally either good or bad at” using a 1-4 Likert scale. The mean scores
for each question at baseline and endline for the 2022-23 CNM group are shown in (Figure
31).

Mean baseline vs. endline scores for items related to scientists'
awareness of the importance of science communication practice
(baseline n=27, endline n=12)

Practice is essential to develop effective science 3.59
communication skills 3.8%
Science communication is a skill that someone is 2.93
naturally either good or bad at 317

Score

[N
N
W
~

m Baseline mEndline

Figure 31

The average scores for both questions improved slightly over the course of the
intervention, which suggests that CNM may have a minor positive affect on scientists’
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understanding of the importance of practice for good science communication. However,
neither of these changes were statistically significant (p=0.354, p=0.180 respectively;
baseline n=27, endline n=12). As such, we cannot be confident that this change was not
simply due to sampling error.

However, this trend towards improvement was corroborated in the qualitative data, with
many scientists expressing a firm belief that practice was essential for good science
communication. However, it was not clear whether this was something that had changed
over the course of the programme, or whether they had believed this all along.

A number of scientists expressed very directly that they believed practice was a key part of
science communication: “With anything in life, the more the more you do something, the better
you get above it, you're getting better at it.” one said. Another said: “You can learn it, you can
test it, you can definitely improve it.” Two scientists noted that the experience had given
them a newfound appreciation of the importance of adaptability when communicating
science:

&b Another thing is that you may need to be flexible also to adjust to different people. So
maybe you are very good at communicating with one type of person and there are other
type of persons you need really to train and to find what they are interested in or how to
reach them. And without practice, | think it's very hard to reach all audiences.

CNM Scientist 1

&b You also learn a bit about adaptability. You might go out with what already worked last
year, but this year is not working. This is just not going in the same direction. And it's
okay to change and follow what is of more interest for the conversation happening
between the mentor and the mentees.

CNM Scientist 2

bb [The students the scientist had this year] were younger than the ones | had last year.
And so | noticed a bit the difference in the maturity of the conversation and of the
knowledge that they have, in terms of how they were understanding. So | notice from
the beginning so that | could not apply what | did last year was not the same that was
going to happen this year.

CNM Scientist 3

In the 2023-24 baseline data, we see that scientists score more highly on this scale,
suggesting that the 2023-24 scientists are already more firmly convinced of the importance
of practice for good science communication (Figure 32). As such, we might expect to see
less change on this scale in the endline surveys for CNM 2023-24. However, we should bear
in mind the substantially smaller sample size in the 2023-24 group. We should also bear in
mind that some of the scientists participating in the 2023-24 programme will have taken
partin the 2022-23 programme. This will lead to some upward bias in the baseline data for
2023-24.
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CNM Scientists' mean baseline scores for items related to scientists'
awareness of the importance of science communication practice
(2022/23n=27;2023/24 n=4)

Practice is essential to develop effective 3.59
science communication skills.
3.75
m2022/23
Science communication is a skill that m2023/24
someone is naturally either good or bad
at.
1 2 3 4

Score

Figure 32

Ambition: Scientists have a greater understanding of the importance of outreach work

Scientists were asked to score, using a 1-4 Likert scale, the extent to which they agreed with
five statements taken from the Outcome Expectancy for Public Engagement with Science
(PES) scale. These statements were "It is important for me to understand how people
perceive the kinds of work scientists do”, "It is important for me to understand concerns
about science among the wider community”, "It is important for me to understand people's
misconceptions about science”, "It is important to me to help people understand what | am
trying to accomplish with my work”, and "It is important to me to improve understanding of
scientific practice among the broader community.” Figure 33 shows the mean aggregate
scores at baseline and endline for the 2022-23 group of CNM scientists. It should be noted
that here we report on the unmatched sample, since the matched sample was extremely
small (n=4). The aggregate score for items on this scale increased slightly, from 3.61 at
baseline to 3.72 at endline. However, this was not statistically significant (p=0.432; baseline
n=27, endline n=12).”

" An item-level breakdown of this scale is available in Interim Report 2 (Section 4.4, Figure 54).

53


http://www.impacted.org.uk/
https://journals.sagepub.com/doi/10.1177/1075547017738018
https://journals.sagepub.com/doi/10.1177/1075547017738018

.ImpactEd

www.impacted.org.uk

Mean aggregate baseline vs. endline scores for the
Outcome Expectancy for PES scale
(baseline n=27, endline n=12)

4
361 3.72

Score

Baseline Endline

Figure 33

In the qualitative data, something that emerged repeatedly was that many scientists were
already strongly convinced of the importance of outreach work. This corroborates the high
baseline measures above. One scientist said "/ have always thought outreach work was
important”, and another agreed: "l already thought that science communication was very
important. | just never did it directly with a less privileged community.” Another noted that "No,
| don't think | saw a change... From the start, you need to know that it's really important so |
just knew it was.”

However, many scientists reflected on how the experience had convinced them of science
outreach even more strongly, and especially its value to underserved communities:

®b | think there's a lot of value in “demystifying science”, just building bridges between our
community and outside communities. Even if it's just raising self-esteem in that
community and getting them more like they feel that education in general can be an
interesting and exciting experience. For me, that ended up being the biggest motivator. |
think it did increase my belief in the power of bringing a scientist into spaces when we
don't usually end up in and maybe the successes can be in places that we don't
necessarily expect from start.

CNM Scientist 1

Reflecting also on what this value specifically is, several scientists reflected on how
outreach work was important to inspire young people or to encourage more scientific ways
of thinking (e.g. forming and testing hypotheses about the world):

b [The CNM Programme has] reminded me of how important it is to inspire others about
science, and about the scientific world.

CNM Scientist 2

®b | would say that the impact has been that | value [science outreach] more. | think this
kind of science communication is really effective, and I think a lot of the projects were

54


http://www.impacted.org.uk/

.ImpactEd

www.impacted.org.uk

really helpful. Especially projects that got people to think about a hypothesis, forming a
hypothesis, testing a hypothesis.

CNM Scientist 3

In 2023-24, scientists had lower baseline scores on the Outcome Expectancy for PES scale
than their 2022-23 counterparts (3.25 vs. 3.61). This suggests that the 2023-24 cohort are
slightly less convinced of the importance of science communication (Figure 34).

Mean baseline scores on Self-Efficacy for PES and
Outcome Expectancy for PES (2022/23 n=27,2023/24

n=4)
4 3.61
3.25

3 266 2.75
g
o
(&)
wn

| I I

1

Self-Efficacy for PES Outcome Expectancy for PES

m2023/24 m2022/23

Figure 34

However, this was a clear area of focus for the 2023-24 scientists. In the feedback on what
they hoped to get out of the CNM programme, scientists told us that they primarily hoped to
have a positive impact in the life of children and young people through conveying to them
the interesting aspects of science and inspiring them to follow a career in science.

Ambition: Scientists’ ability to communicate with a wider range of audiences improves

To measure impact against this outcome, we asked scientists to indicate using a 1-4 Likert
scale the extent to which they agreed with 8 statements taken from the Self-Efficacy for PES
scale. These statements were "l find it difficult to remove scientific jargon when talking
with non-scientists”, "l have a hard time finding PES topics that people connect with”, "I

" \\|

have a hard time finding the right words to convey my message during PES activities”,

"o

have a hard time communicating about scientific results with non-scientists”, "l am able to

"o

engage in critical discussion about science topics with non-scientists”, "l am good at finding
ways to approach difficult topics”, "l have a hard time answering questions from non-
scientists in ways they understand”, and "I am able to explain a scientific idea in many

different ways”.
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In the 2022-23 CNM programme, the aggregate score for items on this scale increased from
2.75 at baseline to 3.02 at endline (Figure 35)." Furthermore, this was found to be
statistically significant (p=0.023; baseline n=27, endline n=12), suggesting that there was a
genuine improvement in self-efficacy for science communication over the course of the
programme. Note that, since the matched baseline-endline sample size was only n=4, here
we again report on the unmatched baseline and endline data.

Mean aggregate baseline vs. endline scores for the Self-
Efficacy for PES scale (baseline n=27, endline n=12)

3.02

3 2.75

Score

Baseline Endline

Figure 35

This trend was strongly corroborated by qualitative research via focus groups with
participating scientists. Participants in these focus groups repeatedly indicated that the
CNM programme had enabled them to practice, and become more adept at, communicating
with non-specialist audiences:

&b |/ think it was refreshing having to communicate to a wider audience. And it was great to be
with younger kids, as they often lack the knowledge of scientific terms in biology that we
often use in our work. So it was a great experience, to learn how to communicate our
science in simply small, simplistic terms, and still convey the important messages.

CNM Scientist 2

®b | think it was a good experience of understanding the kind of things to get kids excited
versus the kind of things that don't, and how to keep them motivated and stuff. That
was particularly challenging at the start.

" An item-level breakdown of this data is available in Interim Report 2 (Section 4.4, Figure 56).
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CNM Scientist 1

&b |t was a different kind of challenge because | had to study before explaining things to
them and, yeah, so | think | always improve with different concepts, of these activities.
And | feel more comfortable now than | used to before starting CNM, speaking in a
more simple language.

CNM Scientist 4

&b [Communicating about] science with people that are not your peers, you end up
developing, or at least trying to adapt or adjust your communication skills, and trying
to level things for that age and interest and cultural aspects of the community.

CNM Scientist 5

The programme also clearly gave scientists an opportunity to develop new strategies for
communicating to audiences that they might not have tried before:

&b | would agree to especially breaking down concepts, but then and coming up with
analogies or stories in order to explain some textbook concepts. That was a really fun
experience.

CNM Scientist 6

®b | found the process quite creative actually! Trying to think of ways to fit to keep them
interested.

CNM Scientist 7

These quotes speak loudly to the impact of CNM on giving scientists an opportunity to hone
their communication skills. Scientists also noted that, even when they had found it difficult
to communicate effectively with this wider audience, the experience had made them realise
that they needed to work on those skills. One scientist said "I/t made me realise that we have
to diversify the techniques that we use to reach [these wider audiences]”. Another scientist was
optimistic about how challenging the experience had been: “There’s always something that
we learn—at least how not to do things next time...”

In 2023-24, the CNM scientists we surveyed had lower baseline scores on the Self-Efficacy
for PES scale than the 2022-23 group (Figure 34). This suggests that they are less confident
in their ability to communicate with non-specialist audiences, and may in turn lead us to
expect that they will benefit more from the opportunity to practice that CNM provides.
Indeed, in their feedback about what they hoped to get out of participating in the CNM
programme, scientists told us that they hoped to improve their science communication
skills and connect with like-minded people.
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Ambition: Scientists have a greater awareness of science communication as a career path

We asked scientists to indicate using a 1-4 Likert scale the extent to which they agreed with
the statements "l am aware of science communication as an independent career path (not
just as something to do on the side of scientific research)” and "I am the sort of person that
could pursue a career in science communication”. The average baseline and endline scores
for the unmatched sample in 2022-23 are shown in Figure 36.

Mean baseline vs. endline scores for items related to scientists'
awareness of science communication as a career path (baseline
n=27, endline n=12)

| am aware of science communication as

an independent career path (not just as S48
something to do on the side of scientific 250
research). ‘

m Baseline
m Endline

| am the sort of person that could pursue

3 career in science communication
1 2 3 4

Score

Figure 36

As can be seen, there were negligible increases in both items over the course of the
intervention. Neither change was statistically significant (p=0.794, p=736 respectively;
baseline n=27, endline n=12).

In 2023-24, scientists on the CNM programme actually scored more highly on the item "l am
the kind of person who could pursue a career in science communication”, but lower on the
item "l am aware of science communication as an independent career path” (Figure 37). This
might suggest that the 2023-24 cohort are more interested in pursuing science
communication, but might lack the opportunities to do so.
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CNM Scientists' mean baseline scores for items related to
scientists' awareness of science communication as a career path
(2022/23 n=27; 2023/24 n=4)

| am the kind of person who could
pursue a career in science
communication.

m2022/23
| am aware of science communication 344 m2023/24
as an independent career path (not just ’
as something to do on the side of 5
scientific research). 3.25
1 2 3 4

Score

Figure 37

4.4 Outcomes for Providers of the ERN

Since ERN 2022 data collection was during the event only, the findings focus on existing

levels of confidence with science communication among providers.

@ Providers felt confident communicating to non-specialists. Providers at the

European Researchers Night 2022 felt effective in communicating complex scientific
ideas to non-specialist audiences, demonstrating a high level of engagement and
adaptability in their presentations.

Providers were able to tackle tricky concepts in a number of different ways. They
reported competence in sparking critical discussions and explaining scientific
concepts in various ways, highlighting their efforts to make science accessible and
engaging.

However, some providers did not feel confident in their ability to present science in
a non-technical or jargon-free way. There was noticeable variability in confidence
about avoiding technical jargon and selecting topics that resonate with the general
public, pointing to areas for improvement in communication strategies. Similarly,
some providers felt more adept than others at presenting technical results clearly
and answering questions in an understandable manner, suggesting a range of
effectiveness in public communication skills.
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The findings from the ERN 2022 underscore the importance of targeted support and
training for providers to enhance their ability to communicate science effectively, indicating
a need for ongoing development in science communication practices.

More detail on the impact of the ERN programme on providers in 2022 can be found in
Interim Report 1. No deliberate data collection was conducted with the ERN providers in
2023.

In this section, we have explored the impact of the RAISE programmes on the scientists
involved in delivering the CRE and CNM programmes, and the providers involved in
delivering events as part of the ERN in 2022 and 2023. In all cases, the ambition of RAISE is
to leave scientists and providers with an improved appreciation of the importance of
science communication, an improved ability to communicate with non-specialists, and an
improved awareness of science communication as a potential career path for them.

@ In the CRE programme, although the wide-ranging demographics of participating
scientists was a strength, there was limited evidence of impact against the outcomes
of interest.

o Firstly, we saw from demographic information that CRE has succeeded in
fielding a diverse range of scientists from a variety of hometowns,
institutions, career stages and subject specialisms, and that this has
improved year-on-year.

o We also saw that CRE drove a small, but not statistically significant, increase
in scientists’ awareness of how important it was to practice communicating
with non-specialists.

o Although we saw a small decrease in the importance that scientists in the
2022-23 programme attached to science communication, over the course of
the programme, these scores remained very high, and this was corroborated
by qualitative research.

o Similarly, CRE appeared to have little effect on scientists’ confidence doing
science communication. However, the small scale of many of these changes
may be due to the already high baseline scores across all outcomes. At an
item level, however, one statistically significant impact was observed: CRE
drove a 12% increase in scientists’ confidence in their ability to find good
ways to approach difficult topics.

o The overall picture here suggests that CRE attracts scientists who are already
confident in their ability to communicate, and may therefore have limited
room for improvement.
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@ In the CNM programme, we saw consistent improvements across every outcome of
interest.

O

Scientists on the CNM programme saw improvements to their awareness of
how important practicing science communication was; their belief in the
importance of science communication; their confidence communicating with
non-specialists; and their awareness of science communication as a career
path. Not all of these were statistically significant, but this is nevertheless
encouraging.

The 2023-24 baseline scores, when compared to the 2022-23 baseline
scores, are quite mixed—on some outcomes they are lower, and so we might
expect to see more improvement in 2023-24. For others, they are higher, and
so we might expect to see more limited improvement in 2023-24.

@ Inthe ERN 2022, we saw a similar picture to the previous two programmes, with
providers largely feeling confident in their science communication, but identifying
some areas for improvement.

O

In particular, providers noted that they would benefit from more practice
trying to communicate their topics in a way that was less technical and free
of jargon.

Due to the one-time nature of the data collection at the ERN, we did not see
any evidence of impact over the course of this event.
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5. Impact on Other Participants

5.1 Sample, Reach and Targeting

Although the primary beneficiaries of the RAISE programmes are students and scientists, it
is clear from the RAISE ToC that there is the potential for other groups to benefit from these
programmes, too. Teachers exposed to the CNM or CRE programmes, and adult attendees of
the ERN events are two such groups. Here, we refer to those groups as ‘other participants'.

Over the two years of the RAISE programme, the CRE and CNM programmes reached a total
of 213 teachers, plus a large number of adult attendees at the ERN events. Over the course
of our evaluation of RAISE, we have examined data from 40 teachers involved in the CRE
and CNM programmes, and 589 adult attendees of the ERN. The breakdown of these
numbers from each programme is shown in Table 7, along with the percentage of the
population each of these samples comprise.

Table 7
Programme Year No. Other No. of Other % of Total Other
Participants Participants Participants
Surveyed
2021-22 18 - -
CRE 2022-23 65 26 40.0%
2023-24 94 0 0.0%
2021-22 6 - -
CNM 2022-23 18 5 27.8%
2023-24 12 9 75.0%
2022 - 67 -
ERN
2023 - 522 -

Each sample is a convenience sample: we administered surveys as widely as possible, but
without specific targeting to ensure the result was representative. The percentages in Table
7 vary quite substantially, and where these are low, we have less confidence about the
ability of this sample to be representative of the wider population.

There were no targeting criteria for other participants of the RAISE programme. As such, we
do not report on targeting in the sections below.
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5.2 Outcomes and Feedback from Other Participants of RAS

5.2.1 Teacher Feedback on CRE

For CRE 2022-23, RAISE provided us with 26 completed teacher post-workshop feedback
forms. These had been designed by the RAISE team and asked a range of questions about
the implementation of the CRE programme, rather than its impact. An overview of some of
the key themes is provided below.

@ When asked which aspects of the workshop had gone best:

o 10 teachers (38.5%) said the interaction between the children and the scientist.
o 7 teachers (26.9%) said the practical activities.
o 4 teachers (15.4%) said that “everything” about the workshop went best.

@ When asked which aspects of the workshop could have gone better:

o 14 teachers (53.8%) said that there was nothing that didn’t go well.

o 5teachers (19.2%) mentioned the duration of the workshop, and that they
would have preferred it to be longer.

o 6 teachers (23.1%) said that they would have preferred more emphasis to be
placed on the practical activities, and less time on the theoretical explanation,
which had been less captivating for the children.

@ 25 teachers (96.2%) said that they would repeat the experience in future years.
@ 25 teachers (96.2%) said that they would recommend the experience to a colleague.

When asked to rate specific aspects of the workshop on a scale of 1 (negative) to 5
(positive), teachers were almost universally positive about every aspect of the workshop.
The breakdown of responses for each question is shown below (Figure 38). As can be seen,
the responses are overwhelmingly positive. However, ‘format and duration’ and ‘positive
impact on the students’ had slightly less positive responses.”

Frequency of responses to the question "On a scale of 1-5, with 5 being good and 1 being
bad, how would you rate the following in relation to these workshops?" (n=26)

Scientist's approach (vocabulary / language) e ——— ———
Positive impact on the students  ———— —O m>
Children-scientist interaction 22 — 4

Scientist's performance ) —

. m3

Student rea CiO NS S/
Activities deve[oped L e SR u2
Format and duration m—— "l

Organisation e

Figure 38

" Note that this is self-reported teachers’ assessments of impact on students, so there is no objective
definition of what constitutes a "positive impact” on a student, for this question.
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5.2.2 Teacher Outcomes and Feedback on CNM

Teachers are not the primary beneficiaries of the CNM programme, and mostly enable the
process for students, rather than participating directly themselves (particularly in phase |l
and phase Il of the CNM programme, which are exclusively student-facing). However,
during the evaluation planning phase, the RAISE team identified a number of ways in which
teachers might stand to benefit from the CNM programme. Here, we present an outcome-
by-outcome analysis of change against the teacher outcomes in the RAISE Theory of Change
for the teacher data provided to us for CNM 2022-23

Ambition: Teachers’ awareness of real-world scientific research improves

To understand how CNM affected teachers’ awareness of real-world scientific research, we
asked them to indicate, using a 1-5 Likert scale, the extent to which they agreed or
disagreed with the statements "I can give examples of research currently being carried out
by scientists” and "l know very little about the topics scientists work on".

Accounting for the reversed polarity of the second question, we aggregated these scores to
give an overall measure of awareness of real-world scientific research. This changed only
marginally over the course of the intervention, increasing from 4.1 to 4.3 (Figure 39). This
tentatively suggests that CNM has a minor positive impact on teachers’ awareness of real-
world scientific research, but the small sample size and the fact that we could not conduct
statistical significance testing makes this inconclusive.

Mean scores at baseline and endline for teachers'
awareness of real-world scientific research (n=5)

4.3

Score
WN

Baseline Endline

Figure 39
Ambition: Teachers’ ability to draw upon real-world science in their pedagogy improves.

To understand whether the CNM programme had impacted teachers’ ability to draw upon
real-world examples of science when teaching, we asked them to indicate, using a 1-5
Likert scale, the extent to which they agreed with the statement "In my teaching, | can draw
examples from real-world science to illustrate abstract scientific principles”.
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The average score for this question increased from 4.4 to 4.6 over the course of the
intervention (Figure 40). Again, this tentatively suggests that CNM has a minor positive
impact on teachers’ ability to draw upon real-world examples of science in their pedagogy,
but fact that we could not conduct statistical significance testing on samples this small
makes this inconclusive.

Mean scores at baseline and endline for "In my teaching, |
am able to draw on real-world science examples to
illustrate abstract scientific principles" (n=5)

5
4.6
44

Score
W

Baseline Final

Figure 40

We also asked teachers how satisfied they were with the CNM programme in 2022-23. 14
out of the 15 (93.3%) teachers that responded indicated that they were either satisfied or
very satisfied (Figure 41). No teachers indicated that they were dissatisfied with the
programme. More information about the specific aspects of the programme that teachers
enjoyed can be found in Interim Report 2.

"In general, how satisfied are you with this programme?"

(n=15)
10 9
w 9
X 8
C
; .
< s X
° o4
(]
o 3
£ )
=1 0 0
. L
Very Satisfied  Satisfied Neither Dissatisfied Very
dissatisfied Dissatisfied

nor satisfied

Figure 41
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At the time of this report, only baseline data is available for CNM 2023-24. This means that
we cannot directly compare the impact of the two years of the programme on these
outcomes. However, we can compare the baseline averages for the two years with a view to
speculating about the potential impact we might see at a later date.

@ In2023-24, CNM teachers' awareness of real world scientific at baseline was 3.83,
compared to 4.10 in 2022-23. This is a 7% decrease.

@ In2023-24, CNM teachers’ ability to draw on real-world science examples in their
teaching at baseline was 3.44, compared to 4.40 in 2022-23. This is a 22%
decrease.

Both of these figures suggest that the teachers of students participating in the CNM
programme in 2023-24 have lower science engagement than their 2022-23 counterparts.
This could lead us to expect greater impact over the course of the intervention, since
teachers with lower scores simply have more room for improvement than teachers with
higher scores.

It is also, in conjunction with the findings in Section 3.2, indicative of improved targeting in
the CNM programme this year. Not only were students less engaged with science overall,

their teachers were too. CNM 2023-24 appears to have more successfully targeted schools
at which the entire school ecosystem has lower engagement than was the case in 2022-23.

5.3 Outcomes for Other Participants of ERN

5.3.1 ERN 2022

Since ERN 2022 data collection was during the event only, the findings focus on existing
levels of stereotyping and science engagement among attendees. We know that many of
the adult attendees of ERN 2022 will likely have been scientists themselves, and this
should be considered when interpreting the findings below.

@ Adult attendees of the ERN 2022 showed little to no gender bias about science
participation. 95.5% of adult respondents at the ERN felt that science was best
suited to both men and women. 4.5% believed science was best suited to women,
with none indicating it was best suited to men.

@ Just over half of adult attendees of the ERN 2022 did not agree with the stereotype
that scientists need to be clever. 41.8% of adults thought one needed to be clever
to be a scientist. 58.2% believed it didn't matter, suggesting a recognition that
intelligence isn't a strict requirement. This contrasts with children's views, where a
majority believed scientists had to be clever.

@ Many adult attendees of the ERN 2022 were familiar with the kinds of topics
scientists currently work on. 46.3% of adults strongly agreed they could provide
examples of current scientific research. When asked if they had very little
knowledge about topics real scientists work on, 28.4% strongly disagreed, and
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37.3% disagreed. The discrepancy in responses suggests a need for more precise
question wording, as respondents may differentiate between providing examples
and having comprehensive knowledge.

More detail on the impact of the ERN programme on adults in 2022 can be found in Interim
Report 1.

5.3.2 ERN 2023

Data collection at the ERN 2023 was via a survey that was the same for all attendees. Here,
we count ‘Other Participants’ as any attendee of the ERN that indicated on the feedback
form that they were over the age of 18. Many of these attendees will themselves be
scientists, we should bear this in mind when interpreting the below data.

@ Arange of adults attended the ERN 2023, but particular demographics dominated.
60.2% of total attendees were adults, with most being in the 31-50 age bracket
(29.0% of total attendees). Gender was not evenly represented, with 67.7% of adult
attendees being female, compared to 31.3% male attendees and 1.0% who
declined to answer.

@ Adult attendees of the ERN 2023 showed a high level of science engagement. We
asked attendants how many times they had done a range of science related
activities in the last year. For adults, the modal response to every one of these was
‘More than twice'.

@ Adults were overwhelmingly positive in their feedback on the ERN 2023. The
average rating was 4.45 out of 5 stars. However, this is marginally lower than the
student rating, which was 4.55.

5.4 Conclusions

Although the primary beneficiaries of the RAISE programmes are students and scientists,
there are a range of benefits for other participants, too. Primarily, these are teachers that
have experienced aspects of the CRE and CNM programmes throughout the course of
delivery, and adult attendees of the ERN events in 2022 and 2023.

In this section we have explored the evidence we've seen of impact for these beneficiaries,
and examined feedback received from these groups about the RAISE programmes.

@ In the CRE programme, although there was no evidence available to explore the
impact on teachers, we did find that nearly all teachers were positive about the
experience. 96.2% of teachers said they would repeat the CRE programme, and
96.2% of teachers said they would recommend the CRE programme to a colleague.
In addition to this, we found that over half of the teachers surveyed (53.8%) said
that "everything” about the programme was good. 19.2% of teachers said that the
CRE workshop could have been longer, and 23.1% of teachers said that the
workshop would have been improved by placing more emphasis on the practical
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activities, rather than the theoretical material. It is clear that CRE is a popular and
well-implemented programme, according to teachers.

In the CNM programme, we saw evidence of small positive improvements against
the two teacher outcomes of interest, and high rates of satisfaction. The CNM
programme was correlated with a small improvement in teachers’ awareness of real-
world scientific research, and a small improvement in teachers’ ability to use
examples from real science in their pedagogy. We also saw that 93.3% of teachers
were satisfied or very satisfied with the programme in 2022-23. In 2023-24, we saw
that their had been improvements to targeting, with the teachers surveyed scoring
lower than the previous cohort, suggesting more room for improvement via the CNM
programme.

In both ERN 2022 and 2023, the adults that attended showed low levels of bias
around the gender and intelligence of scientists, and showed high levels of pre-
existing engagement with science. Although the ERN is clearly very enjoyable for
these adults, there is, perhaps, limited benefit to this group. This is not surprising,
given that many of them will be involved in science to some extent already.
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6. Conclusion

Over the past two years, the RAISE programme has fostered positive impacts on students,
scientists, and teachers through its various initiatives, notably the CRE and CNM
programmes, as well as events like the ERN. A particular highlight of this evaluation has
been the clear evidence we've seen for the strong targeting of all three of these component
programmes. CRE, CNM and the ERN all succeeded in reaching individuals with low prior
levels of science engagement, and when scaling, care should be taken to ensure that this
remains the case.

As we saw in Section 3.2, In the CRE programme, students experienced a notable increase in
their belief that they could pursue a career in science, evidenced by a nine percentage
point rise. Moreover, participation in CRE led to subtle but positive shifts in students'
perceptions of scientists, moving away from stereotypical views and negative associations
towards diversity and inclusivity. These changes indicate a positive influence on students'
attitudes towards science and their potential career paths.

Similarly, the CNM program has shown consistent improvements across various outcomes
for scientists. Participants reported enhancements in their awareness of the importance of
science communication, confidence in engaging with non-specialist audiences, and
consideration of science communication as a viable career option. Although not all
improvements were statistically significant, the overall trend suggests that CNM effectively
cultivates a culture of effective science communication among scientists.

Reviewing evidence from 2022 allowed us to see how events like the ERN have
successfully engaged students with stereotypical views of science, effectively broadening
their perceptions of scientific careers and demystifying the process of becoming a scientist.
The data we collected for the ERN in 2023 was more focused on targeting, rather than
impact, but the associated Summer Camp has shown promise in increasing awareness of
STEM career pathways. However, further investigation into its impact on academic
confidence and perceptions of science may be warranted.

Furthermore, teachers involved in the CRE and CNM programs expressed high levels of
satisfaction, with nearly all indicating a willingness to repeat or recommend the programs.
Notably, over half of the teachers surveyed reported that "everything" about the programs
was good. Additionally, the CNM program correlated with small but positive improvements
in teachers' awareness of real-world scientific research and their ability to incorporate
examples from real science into their teaching practices.

Overall, the RAISE program has demonstrated significant positive impacts on students,
scientists, and teachers alike, fostering a culture of science engagement, communication,
and diversity. Through its various initiatives, RAISE continues to make strides in promoting
STEM education and empowering future generations of scientists. In the final section of this
report, we make some recommendations for how RAISE might approach improving its
impact, scaling its programmes, and approaching future evaluation work.
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7. Recommendations

Here, we make recommendations for how the RAISE team could use the findings above to
improve their impact, their programme delivery, and their evaluation work in the future.

7.1 Impact Recommendations

Impact Recommendations for CRE

@ We suggest that more emphasis be placed on challenging the stereotype that
scientists need to be highly intellectual (where the evidence suggests that many
CRE students hold this stereotype).

@ We suggest that CRE focus on challenging the perception that science is something
that happens only in a laboratory setting. Although student perceptions of science
and scientists did become more accurate over the programme, these perceptions
remained quite laboratory-centric (with words like "microscope” and “labcoat”
appearing more at endline). Highlighting scientific work that is not lab-based might
help further challenge this perception, and help students understand the wide-
ranging nature of scientific jobs.

@ We suggest that CRE emphasise to participating scientists that practice is essential
for good science outreach. One option, if the programme does not already do this,
would be to frame CRE as a science communication practice opportunity for
scientists, emphasising how the principal benefit is not limited to just helping
underserved children, but also the opportunity to practice new ways of
communicating technical topics. Keeping the idea of 'practice’ central, all the way
from recruitment to delivery, might help scientists to understand this idea.

Impact Recommendations for CNM

@ Rather than scaling the entire programme up, we recommend exploring whether it is
feasible to scale the later stages (phase Il and phase Ill) of the CNM programme.
Here, we saw a number of interesting impacts, especially around perceptions of
science and science careers (from phase Il especially). However, these are resource-
intensive parts of the programme, so it would be worth carrying out some more
targeted evaluation activity around each phase before committing to this (see 7.3).

@ We suggest exploring more subgroup-level trends in the CNM data to understand
whether there are differences in impact across different schools. This was a request
of the RAISE team that was not within the scope of this work. Nevertheless we agree
that this is extremely valuable, especially for scaling the programme’s impact.
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Impact Recommendations for the ERN

@ Due to the short-term nature of the ERN event, we did not focus on its impact in this
report, since this is likely to be limited. However, the evidence we saw around
targeting was encouraging. Our recommendation would be to ensure that this data
collection continues, to ensure that any future ERN events are also reaching the
individuals that they are designed for.

7.2 Programme Recommendations

Programme Recommendations for CRE

@ |If possible, we recommend increasing the duration of the CRE workshops. One of the
most common pieces of feedback from teachers was that they would have preferred
the workshop to be longer. This represents an alternative scaling opportunity: rather
than scaling the reach of the programme, could CRE increase the volume of the
programme by making the workshops longer?

o If thisis feasible, we suggest delivering both models in parallel. Keeping
some workshops the original length, while making others longer, would allow
RAISE to see if there was more impact observed in the longer workshops.

@ We recommend encouraging scientists to devote more time in the workshop to the
practical activities, and less time to the theoretical material. This was a clear piece of
feedback from teachers, and could help to keep younger students engaged.

o One further option could be for scientists to deliver a more practical-focused
workshop, and then to provide teachers with some theoretical material (e.g. a
lesson plan) to do with their students after the workshop.

o This may have the dual benefit of (a) making sure that students still receive
both the practical and theoretical material; and (b) providing an opportunity
for teachers to deliver stimulating material that might not be on the main
curriculum.

Programme Recommendations for CNM

@ We recommend, if possible, increasing the duration of the seminars (phase 1) and
the workshops (phase Il). This was a piece of feedback we saw from teachers in
Interim Report 2. Although the majority of teachers were satisfied or very satisfied
with the duration of these activities, there were a greater number of neutral
responses than in other questions. As such, it could be worth exploring whether
these activities could be extended.

@ We recommend that CNM solicit recommendations from teachers and scientists for
how to make students more engaged during phase | and phase Il of the CNM
programme. This was a clear piece of feedback from scientists, some of whom
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expressed dissatisfaction in how engaged the students were during these phases.
Partly, this is a consequence of working with students with low science engagement!
But teachers and / or scientists may have ideas for how to make the CNM
programme more engaging for these students. A targeted focus group or roundtable
discussion with teachers and scientists over the summer could be a useful activity.

Programme Recommendations for the ERN

@ We suggest scaling the ERN Summer Camp activities. This was one of the areas in
which we saw some of the most pronounced student impacts, and for that reason it
is worth considering whether this could be scaled up to reach more students.
However, it would be important to bear in mind that the impact observed could be
due to the longer-term nature of the event, and the small-group nature of the
intervention. Both of these might be compromised at larger scales.

@ We recommend that RAISE reflect on the feedback from participants on which were
the most popular events at the ERN 2023, and use this to target specific kinds of
provider activities at future ERN events. There were clearly some events that were
not particularly popular (e.g. the RAISE showcase) and this time could be repurposed
for higher-impact events.

@ We recommend keeping the data collection approach from ERN 2023, rather than
that of ERN 2022. Although the data was less in-depth, and we did not do a separate
survey for students and adults, it allowed us to collect a much higher volume of
data, and this data was still useful for understanding the targeting and feedback
aspects of the event.

7.3 Evaluation Recommendations

@ We recommend that the RAISE team use the end of this evaluation as an
opportunity to revisit the Theory of Change.

o In particular, we would recommend (a) reviewing the existing outcomes and
deciding whether to keep them, remove them, or adjust their current
wording. A theme in this report has been consistently high baseline scores
across many measures, and this often suggests that the outcomes identified
are perhaps not the best ones against which to measure the programmes’
impact. Revising the Theory of Change would help with this.

o We would also recommend revisiting the prioritisation exercise (Appendix
A2), since for CNM in particular, it seems as if some of these priorities might
have changed since 2022.

o Another option for reviewing the Theory of Change would be to develop
three smaller sub-Theories of Change; one for each of the RAISE
programmes. Alongside this, the RAISE team could develop a less granular
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RAISE Theory of Change that demonstrates how the RAISE programmes come
together to deliver impact.

@ Alongside this, we recommend reviewing the quantitative measures used to assess
impact of the CRE and CNM programmes. During this evaluation, we sometimes had
to change the wording of questions as our understanding of RAISE's needs changed.
While this was necessary, it prevents high-quality year-on-year comparisons.
Reviewing the measures would allow the different RAISE programmes to agree on
measures that suited all of their needs, and would avoid these changes.

® We recommend conducting more qualitative research, and to use this to probe more
deeply into some of the quantitative trends seen in this report. For example, why did
CNM phase Il mentoring affect female students’ academic confidence differently
than male students’ academic confidence? Or why do students persistently believe
that scientists need to be extremely intelligent? Ensuring that participants’ voices
are heard will allow RAISE to be more deliberate in the way they improve the
programmes going forward. This is particularly true for CRE, where only a small
amount of qualitative research was conducted. Focus groups with participating
students and their teachers may yield useful further insights.

@ For multi-phase programmes such as CNM, we recommend conducting short,
targeted pre- and post-activity data collection around each phase. This would mean
doing a short survey both before and after phase |, a short survey before and after
phase I, and a short survey before and after phase Ill. This would be useful to test
the hypothesis that phases Il and Il are particularly impactful, since RAISE would
want to be confident that this is the case before scaling these more resource-
intensive parts of the programme (such as the mentoring sessions).
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Stakeholder Outcome Priority  Priority Primary Quantitative
Group (CRE) (CNM) Measure
Students have increased exposure to scientist . : Custom surve
Students . P High High . y
role models from similar backgrounds to them. questions
Students’ perceptions of who can be a . Custom surve
Students Jaents p P Low High . y
scientist become more accurate questions
Students’ perceptions of science become Custom survey
more accurate, moving away from “boring”, . questions
Students e . Low High
"difficult”, "complicated” and towards “fun”, &
“useful”, “inclusive”
Students’ perceptions of the barriers to certain STEM Learning Careers
Students career paths become more accurate (for - High Toolkit
science and other subjects)
Students’ awareness of the diversity of career . . STEM Learning Careers
Students . . Y High High &
paths available to them increases Student Survey
Students’ academic confidence improves . Attitudes towards
Students P - High
STEM
Teachers’ perceptions of who can be a Custom survey
Teachers scientist and what science is become more Low - questions
accurate.
Teachers’ awareness of real-world scientific . Custom survey
Teachers . Low High .
research improves. questions
The number of connections between schools . . Delivery data
Teachers C o High High y
and scientific organisations increases.
Teachers' ability to draw upon real-world . . Custom surve
Teachers . . . Y p High High . Y
science in their pedagogy improves. questions
Scientists’ awareness of how practice is Custom survey
Scientists  essential to communicate their work to non- High High questions
specialist audiences increases.
I Scientists have a greater understanding of the . . Outcome Expectanc
Scientists | & & High High P y
importance of outreach work. for PES Scale
I Scientists’ ability to communicate with a wider . . Self-Efficacy for PES
Scientists y High High y

range of audiences improves.

Scale

Where appropriate, outcomes were probed in qualitative research with students and
scientists as well.
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A3. Further Reading

Table 8 indicates where further information can be found for each stakeholder group of
each of the RAISE programmes. Interim Reports 1 and 2 are not publicly available; please
email info@nativescientists.org to obtain copies.

Table 8

Programme

www.impacted.org.uk

Stakeholder Group
Students Scientists Other Participants
Interim Report 2 Interim Report 1 | @ Interim Report 2
w o Section 3.1 o Section 3.2 o Section 3.4
5 (pp.9-12) Interim Report 2 (pp.26-28)
o Section 3.2 o Section 3.3
(pp.12-19) (pp.19-26)
Interim Report 2 Interim Report 1 | ® Interim Report 2
o Section 4.1 o Section 3.3 o Section 4.3
= (pp.28-30) (pp.41-42) (pp.51-53)
Section 4.4
30-51 ©
(pp ) (pp.53-60)
Interim Report 1 Interim Report1 | @ Interim Report 1
_ o Section 3.1.1 o Section 3.1.3 o Section 3.1.2
= (pp.16-23) (pp.27-35) (pp.23-27)
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Impact

The below infographic has been produced by ImpactEd to provide an overview of the
evaluation.

ImpactEd jve Fundagdo —-—
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ralse

. RAISE is a collaboration between scientific institutions and science outreach
organisations working together to promote inclusivity in science

. RAISE has had a variety of impacts

CHM Participant

CHM Participant

GNM Participant
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Academically validated scales

These are scales to measure social and emotional skills linked to academic achievement
and long-term life outcomes that have been developed and peer reviewed by academic
researchers within the fields of education and psychology. These have been developed to
ensure:

» Predictive validity. These skills have been shown to be closely related to desirable
life outcomes such as educational achievement, employability and earnings
potential, or long-term health and life satisfaction. (In psychometrics, predictive
validity is the extent to which a score on a scale or test predicts scores on some
criterion measure. For example, the validity of a cognitive test for job performance is
the correlation between test scores and, say, supervisor performance ratings.)

» Construct validity. The measure tests for the skill that it says it does, as defined in
the literature.

» Test-retest validity. The results stay the same when tests are repeated.

Baseline

The initial assessment of pupils' attainment or social and emotional skills, at the start of an
evaluation.

Change over time

The difference between a pupil's baseline result and their final result, either for attainment
or social and emotional skills. This indicates progress made during participation in the
programme. This will begin to indicate whether the programme has had an impact on pupils,
though we must also account for other factors that could lead to this change, which is why
we recommend the use of control groups and qualitative analysis.

Control Group

A control group is composed of students who do not participate in the programme and who
closely resemble the pupils who take part in the programme in attainment and
demographic traits. It is used to get an indication of whether a change in results over the
course of the programme can likely be attributable to the programme itself, or whether
results were likely to change over time in any case. Also known as a comparison group.

Endline

The final assessment of pupils' attainment or social and emotional skills at the end of an
evaluation.

Evaluation

An evaluation is set up to measure the impact of a particular programme. This will involve
monitoring the programme over a specified period, for one or more groups, in order to
evaluate the progress participating pupils make. One programme can involve multiple
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evaluations, and we recommend gathering data across multiple time points to ensure valid
and reliable results are generated.

Matched Sample

The matched sample is the sample of participants who completed out both a baseline and
an endline (or midline) assessment. It can be useful to consider results from the matched

sample only, because this means only including those individuals who participated in the
full duration of the programme, and because this helps to control for differences between
individuals.

Midline

An assessment of pupils’ attainment or social & emotional skills part way through the
programme/evaluation. Typically completed roughly halfway through the evaluation.

Outcomes

We use outcomes to refer collectively to any social and emotional skills and academic
attainment scores that are being measured over the course of an evaluation.

Participants

The group of individuals participating in the evaluation, and not forming part of a control
group.
P Value

A p-value is the probability of getting the results in question, if it were the case that the null
hypothesis was true (i.e. if there was no connection between intervention and outcome).
The lower the p-value, the greater the statistical significance of the observed difference.
Typically a p-value of < 0.05 indicates that the change was statistically significant. A p-value
higher than 0.05 (> 0.05) is, by convention, deemed not statistically significant and this
indicates that there is inadequate evidence to reject the null hypothesis; i.e. that we cannot
be confident that this change did not occur due purely to chance.

SEND

A child or young person has special educational needs and disabilities if they have a
learning difficulty and/or a disability that means they need special health and education
support; this is usually shortened to SEND.

Statistically significant

A statistically significant result is one that is essentially very unlikely to have occurred given
the null hypothesis. Given that our null hypothesis will always be that there is no
connection between participation in an intervention and impact against an outcome, this
means that if a result is statistically significant, it is unlikely to have occurred due purely to
chance.
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