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Scientist of the week: evaluating effects of a teacher-led STEM 
intervention to reduce stereotypical views of scientists in 
young children
Joe Shimwell , Jennifer DeWitt , Carol Davenport , Annie Padwick , 
Jonathan Sanderson and Rebecca Strachan

Faculty of Engineering and Environment, University of Northumbria at Newcastle, Newcastle Upon Tyne, UK

ABSTRACT
Background: Previous research into children’s perceptions of science 
shows that children like science but often hold stereotypical views of 
scientists and commonly do not see themselves with a career as 
a scientist. 
Purpose: The aim of this study is to examine if a carefully designed 
medium-term, teacher-led STEM intervention, ‘Scientist of the Week’ 
which showcased a diverse range of working scientists and the skills 
they need, can lead to a positive change in the perception of scientists 
among young people. 
Sample Design and Methods: Using a case-control approach, this 
research used a tracked sample of 118 young people from aged 7 to 
11 in a primary school in the North East of England. Words associated 
with scientists were collected before and after (directly, one month, 
one year) the intervention from the tracked sample and analysed to 
assess changes in stereotypical perceptions and any difference in 
responses between male and female participants. 
Results: Before the intervention, young children held many of the 
common stereotypes associated with scientists. Shortly afterwards, 
and one year following the intervention, the use of common stereo
types had fallen significantly across all children, with particular 
improvements in counter-stereotypical word usage for males. It also 
found that stereotypical images of scientists as highly intelligent were 
more difficult to counteract and that many of the positive changes in 
this view seen in the short term (weeks and months) diminished in the 
long term (one year later). 
Conclusions: This research has shown that with minimal expense and 
effort from teachers, negative stereotypes of scientists can be reduced 
through an intervention that does not require bringing scientists into 
the classroom. Some of the observed changes persisted in the longer- 
term, suggesting a lasting alteration in children’s perceptions of scien
tists following the intervention.

KEYWORDS 
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Introduction

Equality of access to and participation in STEM (Science, Technology, Engineering and 
Mathematics), including in STEM careers, is a significant and well-documented societal 
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challenge in the UK and internationally (Greenfield et al. 2002; House of Commons 
Science and Technology Committee 2014; Noonan 2017), with little change in the demo
graphics of the STEM workforce over recent decades. The STEM workforce – particularly in 
the physical sciences and engineering – is still predominantly made up of individuals from 
the same gender, racial and socio-economic groups that it has been for the past 40 years 
(National Science Foundation 2020; Morgan and Kirby 2016; Strachan et al. 2018; WISE 
2018). Although different stakeholders (e.g. policymakers, industry, educators) may be 
motivated by a range of concerns – from national economic competitiveness to social 
justice, the inequitable patterns in STEM participation are problematic not only in terms of 
who pursues science careers, but also for wider issues of scientific literacy and engage
ment with science more broadly.

In order to address these challenges, numerous interventions have been designed and 
implemented in recent decades (Morgan and Kirby 2016). Historically, STEM interventions 
have been targeted at secondary school pupils. Although these interventions may be well 
thought out, funded and executed (Vennix, Den Brok, and Taconis 2018), they appear to be 
insufficient to increase the number and diversity of those entering the STEM workforce. In 
more recent years, an increasing focus has been given to the importance of guidance and 
interventions aimed at younger children in primary levels of education (Archer et al. 2013a; 
Davenport et al. 2020; Morgan and Kirby 2016). Our work continues along this trajectory, 
focusing on the design, implementation and possible outcomes of a stereotype reduction 
intervention, with particular emphasis on gender, which was aimed at primary school students.

While the effectiveness of interventions focusing on younger children remains an area of 
research, the seemingly intractable nature of the lack of diversity in the STEM workforce has 
also spurred efforts to better understand the social and cultural contexts of STEM education 
(Archer et al. 2013a; Osborne, Simon, and Collins 2003). Multiple studies on children’s attitudes 
to science indicate that, from an early age, children like science (Clemence et al. 2013; Leonardi 
et al. 2019), but commonly do not see themselves as the sort of person who becomes 
a scientist (DeWitt and Archer 2017; Jenkins and Pell 2006; Tan et al. 2013). Research also 
highlights multiple, interacting reasons why this might be the case. For example, children from 
groups that are under-represented in STEM may be limited in who they know who works in 
science or STEM, preventing them from seeing science as a real possibility for individuals from 
their backgrounds (Archer et al. 2015; Girl Guides 2016). Teachers’ understanding of STEM 
pathways, and their own biases about the kinds of individuals who pursue science may also 
limit children’s aspirations and engagement with science (Keller and Whiston 2008; Mansour 
2015; McCarthy 2015; Leonardi et al. 2019). This limitation is compounded by the emphasis 
many science curricula place on knowledge and understanding, with little guidance regarding 
STEM careers (Newton and Newton 2011), although this situation in England may be starting 
to improve with the introduction of a careers strategy by the UK government (Department for 
Education 2017).

Finally, young people and their parents/carers and other key influencers often hold narrow 
or stereotypical views of STEM and STEM workers (Archer et al. 2013b; Koren and Bar 2009), 
which can be communicated to young people, making it difficult for them to see themselves in 
such occupations. While some of these views, such as those around intelligence, can be 
regarded as positive, they are also limiting, an issue we explore in more detail in the following 
section. We also do not argue that everyone should aspire to scientific careers, however, seeing 
science as ‘not for me’ or scientists as ‘not me’ can act as a barrier to science literacy and 
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engagement across the lifespan, as well as contributing to unequal participation in science 
careers.

Images of scientists

The studies noted above give a flavour of the research attempting to understand and unpick 
the reasons young people come to see science as ‘not for me’, highlighting the multifaceted 
nature of the problem. They also converge on the central role played by images of science and 
scientists held by young people, their parents/carers and other key influencers play. We now 
turn to consider these images in more detail, as broadening children’s images of scientists was 
a key aim of the intervention that forms the focus of our study.

Substantial research suggests that young people, and adults, hold narrow, and often 
stereotypical, views of scientists and their work. For example, several decades of studies 
using the Draw-a-Scientist test, reflect that children continue to draw upon a very narrow, 
heavily stereotyped view of what a scientist is or does (e.g. Chambers 1983; Emvalotis and 
Koutsianou 2018; Finson et al. 1995Fort and Varney 1989; Hillman et al. 2014; Matthews and 
Davies 1999Mead and Metreaux 1957), and there is some suggestion that this tendency may 
be stronger for boys than girls (e.g. Huber and Burton 1995). Indeed, a recent meta-analysis of 
data collected on children’s gender stereotypes in 78 Draw-a-Scientist studies conducted over 
five decades found that although children’s representations of scientists have come to depict 
more female scientists over time, stereotypes of scientists as male still predominate. In 
addition, older children are more likely to draw male scientists than female, suggesting 
perceptions of science as being suitable more for males than females, become more 
entrenched as children get older (Miller et al. 2018).

Although Draw-a-Scientist studies can be subjected to critique (Losh, Wilke, and Pop 2008), 
young people often do seem to subscribe to a narrow view of scientists as white, male, and 
highly intelligent (using terms such as ‘smart’, ‘clever’ and ‘brainy’), with limited social skills and 
working long hours alone in a lab (Cleaves 2005; DeWitt and Archer 2017; Hillman et al. 2014; 
Scherz and Oren 2006). Moreover, even when scientists are considered in a positive light (e.g. 
as intelligent, or capable of ‘saving the world’), these perceptions often position scientists as 
‘other’, which makes it difficult for young people to consider them as ‘like me’ or as someone 
they could become (Archer et al. 2013b).

These images of scientists and their work would seem to form early in an individual’s life, 
with pupils in primary school often holding such stereotypical views (Avraamidou 2013; Bian, 
Leslie, and Cimpian 2017; Buck, Leslie-Pelecky, and Kirby 2002; Emvalotis and Koutsianou 2018; 
Hillman et al. 2014). Such perceptions are likely shaped by the numerous societal messages 
that children and their key influencers – their families and teachers – receive (Christensen, 
Knezek, and Tyler-Wood 2014). Indeed, research on public attitudes to science suggests that 
adults often hold images of science which, while positive (e.g. making a valuable contribution 
to society), are narrow (Ipsos MORI 2011; Losh et al. 2008), and that many adults do not 
necessarily have a clear understanding of what scientists do (BIS 2014; BEIS 2020).

That narrow images take root early is also not surprising, considering the portrayal of 
scientists in the media, which is the main way in which most children encounter science 
(Sharkawy 2012). For instance, on the CBeebies1 programme Biggleton (Langan 2019) which 
focuses on jobs various people do, the scientist character is introduced as ‘a clever, clever 
scientist, solving hard problems with her big, big brain’. While it is admirable that the scientist is 
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female, the show broadly reinforces the stereotype of scientists as exceptionally clever 
individuals who work alone in a lab-type environment. Other research highlights that such 
limiting, or even stereotypical, images of science are pervasive in popular media (Long et al. 
2010; Schummer and Spector 2008) and that such images do influence young people’s (and 
adults’) images of science and can be particularly problematic for girls (Steinke et al. 2009; Tan, 
Jocz and Zhai 2017). As Long et al. (2010) note, ‘the popular perception of scientists as being 
“unusually intelligent, socially inept, and absent-minded “geeks” or “nerds”” (Congressional 
Commission on the Advancement of Women and Minorities in Science, Engineering and 
Technology Development 2020) may work against girls’ identifying with scientist characters 
and perceiving science as a reasonable career path’ (p 359).

Not surprisingly, research highlights that such perceptions can be difficult to shift. For 
example, one intervention which brought female scientists into primary school class
rooms, where they introduced themselves as scientists and led discussions about their 
work, failed to change 9- to 11-year-old students’ stereotypes of scientists. Indeed, most 
students insisted that the visitors could not be scientists and were likely teachers (Buck, 
Leslie-Pelecky, and Kirby 2002). In a more recent study, ‘resident scientists’ were placed in 
classrooms for ten hours a week, over most of an academic year. This intervention led to 
decreased stereotypes among secondary school age children (middle and high school 
students) but not among children in primary school (Hillman et al. 2014).

In contrast, other research reflects that it may indeed be possible to counter stereotypical 
images and shift perceptions of scientists (Cakmakci et al. 2011; Painter et al. 2006; Schinske 
et al. 2016; Sharkawy 2012; Woods-Townsend et al. 2016). For instance, stories about scientists 
from diverse backgrounds were presented to young primary school students over a period of 
approximately 5 months. Qualitative analysis suggested that participating children extended 
their perceptions of scientists to individuals from non-dominant backgrounds, as well as began 
to gain an appreciation of scientists’ work as collaborative in nature (Sharkawy 2009, 2012). 
Another project involving four interventions, introducing slightly older students (ages 12–13) 
to scientists and presentations on scientists’ lives, reported an increase in students’ perceptions 
of scientists as ‘ordinary people’ with families and social lives (Cakmakci et al. 2011). Other 
research has also highlighted the way in which relatively brief face-to-face interactions with 
scientists can help shift perceptions of secondary school students towards regarding scientists 
as ‘normal’ (Woods-Townsend et al. 2016). Broadly, then, while it may be possible to broaden 
or shift young people’s images of scientists, this would seem to perhaps be particularly 
challenging with primary school students. Nevertheless, the early formation of such narrow 
views highlights the importance of attempting to challenge them sooner rather than later, 
which further informed our decision to implement our intervention with primary school 
students.

Possible selves in science

We regard broadening students’ images of who does – and can do – science as a precursor to 
many students being able to imagine themselves in a science-related career, whether this 
breadth is represented in background characteristics (e.g. gender, ethnicity, social class) or 
others more aligned with personality attributes (e.g. curious, observant). Thus, our work draws 
upon the notion of ‘possible selves’ as a conceptual frame. Possible selves reflect individuals’ 
ideas of what they might become and would like to become, as well as what they are afraid of 
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becoming (Markus and Nurius 1986) or images of the self that are desired/hoped for and those 
that are feared (Oyserman and Fryberg 2006). Possible selves are important because they play 
a motivational or self-regulatory role in shaping choices and behaviours, including those 
related to participation in science.

Possible selves are inherently social, shaped by specific others, such as family members, role 
models and media images, as well as social contexts more broadly, all influencing the ‘creation 
and maintenance of possible selves’ (Oyserman and Fryberg 2006). Individuals learn who 
people like them and not like them can become. In the case of science (often associated with 
‘not me’ or who people ‘not like me’ can become), then, it becomes particularly important to 
highlight ways that scientists might be ‘like me’ (might possess shared desired attributes), in 
order to be able to start to see a scientist role as a possible self. Moreover, when social contexts 
do not have images of possible (science) selves for individuals ‘like me’, adopting science as 
a possible self is challenging. We are not arguing here that everyone should see science as part 
of their ‘possible self’, nor that every child should aspire to become, or grow up to become, 
a scientist. We simply hope to increase the possibility that a wider range of individuals can 
come to see scientist as a possible self.

The use of the construct of possible selves as a conceptual lens in the current study aligns 
well with the focus of our intervention on challenging stereotypes associated with scientists. 
That is, the intervention draws attention to non-stereotypical attributes of featured scientists, 
characteristics which students may feel they possess or could come to embody in future 
careers. Indeed, previous research suggests that as students make decisions about whether or 
not to pursue science, they may compare themselves with a prototype (and attributes 
possessed by that prototype) of a person in that role (Hannover and Kessels 2004).

It should be noted that the focus of this study was primarily on attributes that any child 
could feel they possess or could come to possess (e.g. curious, observant), regardless of 
background characteristics such as gender, ethnicity or social class. Such characteristics 
are very important influences on individuals’ possible selves – being completely inter
woven with identity, but they are generally less malleable, at least during childhood. 
Additionally, because of the under-representation of women in STEM particular attention 
was paid to how girls’ responded to the study. Intelligence as a characteristic was also 
a focus, as previous research highlights that intelligence or cleverness, while a broadly 
positive characteristic, can also lead girls in particular to position careers that require it – 
or possible selves that possess it – as unattainable and thus ‘not for me’ (Betz and 
Sekaquaptewa 2012; Archer et al. 2017).

Previous research has also utilised the theory of possible selves to explore aspirations, 
career self-concepts and perceptions of science careers (DeWitt and Bultitude 2018; Mills 
2014; Packard and Nguyen 2003; Steinke et al. 2009). For instance, a study investigating 
young people’s academic self-concepts related to science found that a brief intervention 
involving viewing televised scientist characters seemed to support a positive change in 
adolescents’ future academic science self-concepts (Steinke et al. 2009).

The aim of this research study, then, was to examine if a carefully-designed stereotype 
reduction intervention, ‘Scientist of the Week’ could lead to a change in the perceptions of 
children about people who work in science-related careers. The study investigates whether 
using a school-based, medium-term, teacher-led intervention can improve children’s knowl
edge and understanding of scientists and other people in STEM-based jobs by replacing the 
common stereotypes or limiting images with a more nuanced, accurate and varied vocabulary. 
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It also seeks to ascertain the longer-term impact of this intervention on the stereotypical 
viewpoints of scientists often held by young children.

Materials and methods

Context

The Scientist of the Week (SotW) intervention was created as part of the offer of a University 
STEM Outreach Group in England. This Outreach Group aims to broaden the diversity of young 
people studying STEM subjects and choosing STEM careers. The group does this by supporting 
young people and their key influencers (families and teachers) to widen their aspirations and 
perceptions of STEM, helping them make informed choices about their future particularly with 
respect to STEM pathways and careers.

This paper presents the analyses of the impact of the SotW intervention on children in 
one primary school in England. The school has two classes in each year group and caters 
for children from Nursery to Year 6 (ages 3 to 11), with 482 children on roll (January 2016). 
The school serves children from a community which is within the top 20% most deprived 
neighbourhoods in England (Department for Communities and Local Government 2015) 
with 20% of its pupils in receipt of Free School Meals, above the national average of 14.5% 
for English schools in 2016. The school serves communities that are in the top 10% of the 
most deprived areas in the United Kingdom (Department for Communities and Local 
Government 2015). The ethnic makeup of the school mirrors the local area, with the 
majority of pupils coming from predominantly white British backgrounds. The school had 
been working closely with the University Outreach Group for 2 years prior to the SotW 
intervention.

SotW is comprised of teaching resources, teacher CPD, and pupil resources. During 
the intervention, each week a new scientist was introduced to the children using three 
different resources: presentation slides for teachers, postcards for the children to take 
home, and posters for display on classroom walls for teachers to refer to throughout 
the week. During the week teachers also encouraged pupils to demonstrate the three 
key attributes linked to that scientist in their science lessons. The children were 
regularly encouraged to refer to their copy of the postcard of the scientist which 
contained the description and an explanation of the 3 linked attributes. For each week, 
classroom discussions in science (and wider STEM lessons) were contextualised 
through the scientist, their work and their attributes. Praise given by the teachers to 
the students was also framed in terms of the attributes; so rather than being praised 
for completing a worksheet or getting a questions right, praise was given for showing 
tenacity, being well-organised, or communicating a scientific idea well (see Table 1 for 
the full list of attributes).

SotW described five science role-models working across different disciplines. The scientists 
were chosen to represent the diversity present in the STEM workforce whilst countering the 

Table 1. The fifteen STEM attributes.
Observant Creative Resilient Curious Tenacious
Open-minded Imaginative Communicator Self-motivated Collaborative
Committed Patient Passionate Hard-working Organised
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common stereotypes about scientists that are common in children’s media. Three female and 
two male scientists were chosen and two of the scientists were from black or ethnic minority 
backgrounds. For each scientist, a photograph was selected accompanied by their name and 
job title. A short paragraph was written to describe the work of that scientist. Embedded within 
the paragraph were three key attributes that allow each person to be successful within their 
science discipline (Figure 1). Although the term ‘scientist’ was used in the project, the role 
models chosen were from a broad range of STEM careers.

The fifteen descriptive attributes (Table 1) were used as counter-stereotypical vocabu
lary and were drawn from discussions with scientists and academics working in STEM- 
based fields, and from attributes used in projects such as ‘People Like Me’ (MacDonald 
2014) and the Royal Academy of Engineering’s ‘Engineering Habits of Mind’ (Lucas, 
Hanson, and Claxton 2014).

Research question and methodology

The SotW intervention was designed to change children’s perception of scientists through 
the introduction of counter-stereotypical descriptive vocabulary (See Table 1). The 
research attempted to answer the following question:

● Does a medium-term teacher-led intervention change reported stereotypical word 
association with scientists amongst young children in the long term?

Data collection methods and analysis

Children were asked to ‘Write down 6 words you would use to describe a scientist’. These 
data were collected from all pupils in the school (ages 5–11) who were present at four 
data collection points: one week before the SotW intervention began (t0), one week after 
the intervention had ended (t1), and then 3 months (t2) and 1 year (t3) after the interven
tion. Data collection took place in the classroom by the research team. Using the child’s 
name and their class name, a matched sample of individuals was identified for use in the 
analysis (n = 118). These were individuals that were present at all four data collection 
points. The children in the oldest year group (age 11+) were removed from the sample as 
they could not form part of the long-term matched sample due to their transition to 
secondary school before t3. The matched sample of individuals was anonymised.

The open question ‘What 6 words would you use to describe a scientist?’ generated 
qualitative data in children’s own words. A qualitative methodology was selected for this 
study for the value it places in generating knowledge grounded in human experience, and 
in answering questions about meaning and perspectives from the standpoint of the 
participant (Hatch 2002). This study employed inductive thematic analysis to explore 
the concepts and themes that make up children’s understandings and perceptions of 
scientists. Thematic analysis is a method used for identifying, analysing, organising, 
describing and reporting themes that emerge within a data set (Braun and Clarke 2006). 
Thematic analysis was additionally used in this study to identify 8 distinct categories that 
could be used to measure children’s perceptions of scientists.

Following anonymisation, an Excel spreadsheet was used to log all raw data. During 
this process it was decided to exclude data collected from the youngest year group 
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(aged 5) due to difficulties in transcribing the children’s written answers to the question. 
Frequency analysis of the Excel spreadsheet was undertaken to identify the frequency 
each unique word that occurred within the data set. The unique words and their 
frequencies were printed out onto cards for manual analysis by the research team. This 

Figure 1. An example of the scientist of the week resource.
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analysis was undertaken by five researchers during research meetings, to ensure 
researcher triangulation and enhance the credibility of the analytical procedure (Lincoln 
and Guba 1985). In the first stage of analysis, researchers individually familiarised them
selves with the data, documenting their thoughts about potential codes and themes that 
could be returned to in subsequent phases (Braun and Clarke 2006; Lincoln and Guba 
1985). The second stage of analysis began to generate initial codes. In a series of research 
meetings, the team met to systematically work their way through the data set grouping 
words of similar meaning (i.e. intelligent, clever, genius, smart), and identifying initial 
codes for these groupings. ‘In-vivo’ codes were used where possible (Nowell et al. 2017). 
Once all data had been grouped and coded, phase three involved sorting, clustering and 
condensing all relevant coded data into larger categories (Braun and Clarke 2006; Nowell 
et al. 2017). Categories were derived inductively from the data, rather than trying to fix 
a pre-existing coding frame or any preconceived ideas within the research team. During 
this process diagramming was used to make sense of and display the connections and 
relationships between the categories. In this hierarchies were explored, and some initial 
codes began to form main categories (e.g. stereotypes), and others became their sub- 
categories (e.g. intelligence stereotypes) (Nowell et al. 2017). A miscellaneous category 
was created to accommodate codes that did not seem to fit within the main themes. In 
phase four, the emergent categories were reviewed among the research team and further 
refined (Braun and Clarke 2006). In this process the coded data extracts within each 
category were reviewed to ensure each was distinct and determine whether the category 
encapsulated the meanings evident in the data set as a whole (Nowell et al. 2017). As an 
additional check, two further researchers were invited to review the categorisations and 
flag up any apparent inconsistencies or areas of confusion. These were discussed among 
the research team and revisions were made where necessary, for example, an initial 
category was created for words that fell into gender stereotypical patterns regarding 
scientists, however only two children wrote words that fell into these categories so they 
were removed. In phase five, the categories and subcategories were finalised and docu
mented. Table 2 documents the eight final categories alongside some of the ‘in-vivo’ 
codes from within this category.

Table 2. Categories of words produced.
Category Description/Sub-category Indicative examples

Stereotypes Stereotypical words divided into General and 
Intelligence sub-categories. 
Further sub-categorisation of Intelligence into High 
Level, and General

White coat; curly hair; explosions 
Brain box; genius; smarty pants 
High level: Genius, brainbox, 
extremely clever 
General: Clever, intelligent, smart

Positive attributes Words that describe positive qualities that were not the 
Target Attributes

Fascinated; energetic; accurate

Target attributes The 15 attributes used in the SotW resources See Table 1
Positive sentiments Words that described feelings of positivity towards 

science
Tremendous; nice; life-saving

Science Words Words that described things that scientists might know 
about

Plants; fingerprints; nature

Science Jobs Careers Chemist; engineer; scientist
Negative sentiments Words that were non-stereotypical and negative Stupid; bossy; annoying
Miscellaneous Any word not deemed to fit in categories 1–8 Ravenclaw; pink
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The ‘Intelligence’ subcategory of ‘Stereotypes’ was further thematically analysed to 
differentiate between high levels of intelligence (genius, brainbox, etc.) and a more 
general, positive understanding of intelligence (clever, intelligent, etc.).

Within the t0 dataset, the proportion of the total words across the sample in each of the 
eight categories was compared across the year groups and genders. This was then 
compared at t1, t2 and t3 to explore changes in the tracked dataset over the time period 
following the intervention.

Proportional word usage between the collection points was tested for significance 
using the Chi Square Test Statistic with a 95% confidence interval. All statistical analyses 
were completed using the R statistical Software package (R Core Team 2013).

Results

Baseline data (t0)

At the initial data collection (t0), 674 words were used by respondents (N = 118). A comparison 
of the proportion of the total words used across the entire sample for each category (Figure 2) 
showed that 47% of the words were aligned with stereotypes.

33% of the words used were positive in nature (combining the categories ‘Positive 
attributes’, ‘Target attributes’ or Positive Sentiments’). Females were more likely to use 
words that were categorised as ‘Positive sentiments’ than males. Of all the words used by 
females, 24% were categorised as ‘Positive sentiments’, compared with 15% of all the 
words used by males χ2 (2, N = 118) = 10.009, p < .01. Although males used proportionally 
more words classed as ‘Stereotypes’ than females, this difference was not statistically 
significant.

Further analysis within the ‘Stereotypes’ category (Figure 3) reflected that stereotypes 
that specifically referred to intelligence (e.g. brain box, genius, clever) made up a greater 
proportion of the total sample of words (29%) compared with ‘General Stereotypes’ (e.g. 
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Figure 2. Types of words used to describe scientists, by gender.

10 J. SHIMWELL ET AL.



lab coats, explosion, crazy hair), at 18%. Although males seemed more likely than females 
to use words in these categories, the differences were not statistically significant.

Post-intervention (t1, 2, 3)

At t1 (one week post-intervention), there was a change in the types of words that children 
were using to describe scientists (Figure 4).

There was a significant association between time (t0 to t1) and the proportions of words 
in the ‘All Stereotypes’ category, χ2 (2) = 117.732, p < .001 and between time and the 
proportions of words in the ‘Target Attributes’ category, χ2 (2) = 64.010, p < .001. That is, 
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Figure 3. Use of stereotypical words, by gender.
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Figure 4. Types of words produced, pre-post (t1) intervention.
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from t0 to t1 the words children produced in the ‘All Stereotypes’ category decreased from 
47% to 23%, and those in the ‘Target Attributes’ category increased from 7% to 35%.

Further analysis of the ‘All stereotypes’ category confirms a significant association 
between time and the proportion of words in the categories ‘Intelligence Stereotypes’, 
χ2 (2) = 37.116, p < .001, and ‘General stereotypes’, χ2 (2) = 28.832, p < .001 (Figure 5). The 
proportion of total words children used that were categorised as ‘General Stereotypes’ fell 
from 18% to 8%, and for ‘Intelligence Stereotypes’ fell from 29% to 15%

At t3 (one year post-intervention), a significant association remained between time 
point (t0 to t3), and the words in the categories: ‘All Stereotypes’ χ2 (2) = 71.722, p < .000, 
and ‘Target Attributes’, χ2 (2) = 17.792, p < .000 (Figure 6). The proportion of the total 
words used that were categorised as ‘All Stereotypes’ decreased from 47% to 29%, and for 
‘Target Attributes’ there was an increase from 7% to 12%.
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Figure 6. Types of words produced, over time.
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Figure 5. Sub-types of stereotypical words produced, pre-post (t1) intervention.
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Further analysis of the ‘All Stereotypes’ sub-categories (Figure 7) shows a significant 
association between time period (t0 – t3) and the proportion of words categorised as 
‘General Stereotypes’, χ2 (2) = 40.831, p < .000. The proportion of total words that were 
categorised as ‘General Stereotypes’ decreased from 18% to 5%. However, although the 
use of ‘Intelligence Stereotypes’ was lower than at t0, a decrease from 29% to 23% of the 
total words used, this was not statistically significant.

The ‘Intelligence Stereotypes’ category was further analysed through sub-categorisation 
into words that portrayed an extreme level of intelligence (genius, brain box, etc.) and those 
that described a more general level intelligence (clever, intelligent, etc.). Neither of these 
groups saw a statistically significant change from t0 to t3, either across the whole study, or 
within the male or female subgroups.

The fall in participants’ use of ‘General stereotypes’ seemed to be maintained over time, 
while their use of words consistent with intelligence-related stereotypes was not. This finding is 
further supported by an examination of the numbers of words children produced in these 
categories at the beginning and end of the study for the ‘General Stereotypes’ (Figure 8). In 
particular, more children (110) used one or no words in the ‘General Stereotypes’ category at 
the end of the study, compared with the number of children doing so at the beginning (86). 
Likewise, fewer children (8) produced two, three or four words in this category at the end of the 
study, compared with the beginning children (31).

Changes in word usage from t0 to t3 by gender

One year post-intervention changes in the word usage by males and females show different 
responses to the intervention. Both groups had changes in the percentage of stereotypical 
words used, however, males were twice as likely to have reduced the numbers of stereotypes 
they used (a decrease of 19% for males, compared to 9% for females). Males were more likely to 
be using fewer ‘Intelligence Stereotypes’, however this was not statistically significant.

Further analysis of data from males (Figure 9) showed a significant association between time 
(t0 – t3) and the proportion of words categorised as ‘Positive Attributes’, χ2 (2) = 7.585, p < .01; 
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Figure 7. Types of stereotypical words produced, over time.
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‘Target Attributes’, χ2 (2,) = 14.161, p < .000; and ‘Positive Sentiments’, χ2 (2) = 4.734, p < .05. 
More specifically, ‘Positive attributes’ increased from 7% to 13%, ‘Target Attributes’ increased 
from 7% to 15% and ‘Positive Sentiments’ increased from 15% to 20%. While trends for ‘Positive 
attributes’ and ‘Target attributes’ were similar for females, these differences were not significant.

Discussion

This study sought to examine long term changes in stereotypical associations with scientists 
made by young children achieved through a medium-term, counter-stereotypical role 
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model intervention, ‘Scientist of the Week’. The results suggest that the intervention seems 
to have been able to effect change in the stereotypical views of scientists held by the 
participants. The effect was more pronounced among male pupils compared with female 
pupils. Analyses also found that stereotypical associations related to high-level intelligence 
changed significantly in the short-term, but not in the longer term.

The baseline data is consistent with much of the previous literature exploring 
stereotypes of scientists held by children and young people (Bian, Leslie, and Cimpian 
2017; Emvalotis and Koutsianou 2018; Finson 2002; Hillman et al. 2014; Miller et al. 
2018). This research highlights that young children’s understanding of scientists is 
narrow and is also aligned with commonly portrayed stereotypes (Christensen, 
Knezek, and Tyler-Wood 2014; DeWitt and Archer 2017). However, one key difference 
between the baseline data in this study and previous research was the omission of the 
‘male’ stereotype from the data. This may be in part because children were asked to 
provide descriptive text rather than a drawing and thus did not have to pick a gender 
for their scientist. At the same time, substantial research (beyond that using the Draw- 
a-Scientist-Test) has highlighted the pervasive association of science – particularly 
engineering, physics and technology – with masculinity (Archer et al. 2017; Kessels, 
Rau, and Hannover 2006). Although it would be unwarranted to assume that the 
omission of ‘man’ or ‘male’ from the words provided means the stereotype is shifting, 
it is nonetheless encouraging that, perhaps, the strength of this association may be 
starting to fade. On the other hand, existing research is not definitive about how early 
the associations between science and masculinity begin (Buck, Leslie-Pelecky, and Kirby 
2002; Hillman et al. 2014).

This study found that the perceptions of scientists by males and females were broadly 
similar at baseline, with one exception. Females were more likely to describe scientists using 
positive sentiments, and are more aligned with the non-stereotypical view of scientists. 
Previous research has suggested that stereotypical descriptions of scientists may be correlated 
with media consumption, such as video games, the use of which is more prevalent amongst 
males (Tan, Jocz and Zhai 2017). The impact of the intervention was more significant for males, 
with significant changes maintained after one year in three categories.

The results show diminishing returns over the year after the intervention took place. 
One-week (t0) and three months (t2) post intervention there had been statistically sig
nificant changes in almost all categories, however after a year had passed only ‘general 
stereotypes’ and ‘positive attributes’ categories remained changed significantly. Of parti
cular note is the return of the ‘intelligence stereotypes’ category to pre-intervention 
levels. This suggests that there are some stereotypes that are more prevalent with the 
highest proportional usage at baseline (Figure 2), and therefore more difficult to influence 
than others; intelligence being possibly the most difficult. Of course, given the pervasive
ness outside of this intervention of impressions of scientists as particularly clever, such 
shifts back towards the baseline are not surprising.

This is particularly the case for the association of science with intelligence – the image of the 
‘clever scientist’ is one that has proven to be particularly deeply entrenched (Kessels, Rau, and 
Hannover 2006; Varelas, Kane, and Wylie 2011). Finally, this reversion to more stereotypical or 
limiting views also serves as a reminder of the importance of extended interventions (rather 
than one-off experiences) and of looking for change after more extended time periods.
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In sum, this research has shown that with minimal expense and effort from teachers, 
negative stereotypes of scientists can be reduced. The intervention does not require 
bringing scientists into the classroom, nor changing the curriculum, nor taking pupils 
on trips out of the classroom, as effective as these types of experiences can be. Moreover, 
some of the observed changes persisted in the longer-term, suggesting a lasting altera
tion in children’s perceptions of scientists as a result of the intervention. The intervention 
has even been shown to mitigate against intelligence stereotypes, although only in the 
short-term. However, in this way the study is also consistent with research highlighting 
the strength and persistence of the stereotype of scientists as very clever. If this type of 
intervention was more common in a child’s schooling, occurring on an annual basis, for 
instance, then it could offer more promise for a mitigating effect even on this stereotype.

The findings are also encouraging from the perspective of research and theorisation 
around possible selves. By portraying a range of attributes among the featured scientists 
in the intervention, we hoped to increase the likelihood a student could find attributes 
that they desired or valued, related to both how they see themselves now and/or who 
they would like to be in the future, thus scaffolding the development of possible selves by 
making them more ‘thinkable’. Moreover, by highlighting varied attributes or character
istics of scientists, the intervention aimed to enable students to see someone in science 
they already resemble, or to see their possible selves reflected in a scientist, an approach 
which stands in contrast to portraying scientist role models who represent the people 
students would be expected to change into. The shift in the attributes used by students to 
describe scientists following the intervention suggests that these young people may now 
be using vocabulary that is more similar to the way that scientists themselves would 
describe their role and work. It is also encouraging that this shift was seen in primary 
school students, an age at which some studies, at least, have found it challenging to shift 
stereotypes (e.g. Buck, Leslie-Pelecky, and Kirby 2002; Hillman et al. 2014).

Limitations and future research

The study reported here has a number of limitations, such as its focus on one school in one 
region of the country. The method of data collection, the six-word association with the word 
‘scientist’, is relatively novel in terms of its use in this line of research, with the Draw a Scientist 
task more often utilised; it could therefore warrant further exploration as to its efficacy. There 
is also a challenge with interpreting a child’s meaning from a single word; future studies may 
wish to use focus groups to gain a better understanding of this. Lack of a comparison group is 
also a limitation. Although it is unlikely that the changes observed would have happened in 
the absence of an intervention, utilisation of a comparison group would strengthen con
fidence in the findings. Analysis of possible effects of repeated SotW interventions over 
a number of years with a single group would also deepen our understanding of the 
effectiveness of this intervention, addressing questions around whether effects are cumula
tive, whether there is a ceiling effect, and even whether with repeat interventions, the ‘clever 
scientist’ stereotype could be effectively mitigated.

The intervention is due to be delivered by teachers in a number of other schools in the 
future and the authors would welcome studies by researchers using this approach in 
other educational contexts.
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Conclusions

The evidence presented in this study suggests that a medium-term, teacher-led interven
tion can influence stereotypical word association with scientists amongst primary-aged 
children for up to a year. Some common science-related stereotypes, such as those 
involving appearance (e.g. lab coats) can be changed amongst children, and that change 
seems to remain stable over the long term. Even the stereotype that scientists require 
high or genius level of intelligence can be changed in the short term, although over time 
this stereotype makes a return into a child’s view of who and what scientists are.

Although this intractability of the ‘clever scientist’ stereotype is broadly consistent with 
existing research, there have also been studies, particularly with secondary school students, 
suggesting that this stereotype too may be amenable to intervention, particularly when young 
people have the opportunity to get to know scientists as ‘normal people’ (Woods-Townsend 
et al. 2016). Although students did not have the opportunity to meet scientists in person in the 
Scientist of the Week intervention, its focus on non-stereotypical, attainable attributes has 
some potential to give students similar insights. Moreover, not only does this focus on 
attributes such as observant or curious help to flesh out students’ mental pictures of who 
can do science but it is also ‘true’ to science. That is, some interventions that aim to challenge 
stereotypes of science and scientists try to portray fields such as physics and engineering as 
diverse and welcoming, which runs the risk of providing a misleading view of the STEM 
workforce. By focusing on diverse yet relatable attributes (many of which the young people 
may already feel they possess), Scientist of the Week offers a way to address this tension 
between the need to challenge stereotypes yet also not portray science (or some areas of 
science) in a way that sets unrealistic expectations of what might be encountered should 
a young person pursue a career in the field. The balance between providing a realistic view of 
science and increasing and diversifying the number of young people who can find a possible 
self in it is a delicate one, and one in which the approach offered by Scientist of the Week has 
promise in reaching.

Note
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