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BRIDGING BRAZIL AND 
THE UNITED KINGDOM FOR 
SUSTAINABLE EDUCATION

The British Council works all over the world collaborating with 
international projects that promote more quality and equity 
in basic education. In addition to contributing to sustainable 
human development, our work is intended to contribute to 
peace and prosperity among people. This publication is in line 
with our aspirations.

During the years 2020 and 2021, teachers around the world 
migrated their continuing education activities to the online 
environment, given the limitations to face-to-face activities 
imposed by the COVID-19 pandemic. Educators around the 
world needed to review their practices not only to create 
remote and hybrid teaching models, but also to review the 
prioritization of the skills needed for their students to navigate 
the new times.

Scientifi c literacy and critical thinking were some of the skills 
that gained greater importance for students to understand 
the information related to the global health crisis that was 
circulating at the time. These skills are necessary for students 
to complete basic education with a worldview consistent with 
the reality. They are foundations of education for sustainable 
human development.

Ways to develop these and other fundamental competences 
at school are addressed in the publication Critical Pedagogies 

ALESSANDRA MOURA
Senior Manager of 
Basic Education and 
English Language
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in STEM Education created by specialists from Brazil and 
the United Kingdom. The book is an off shoot of the webinar 
“Challenges to Implement Critical Pedagogies in STEM 
Education”, held in June 2021, as part of the activities of the 
STEM Education Hub, an initiative of the British Council and 
King’s College London. It was yet another contribution to the 
ongoing training of teachers in Brazil in a delicate period for 
basic education in the country. Many more are published at 
www.stemeducationhub.co.uk.

Throughout the book chapters, despite each country and each 
educational system having its peculiarity, all co-authors fi nd 
value in the diff erences and similarities of their approaches. 
This work is the result of connections and building trust 
between experts who are, above all, educators, and also people 
willing to learn continuously.

Paulo Freire has said that there is no neutral education. Every 
educational action entail educators’ choices. Therefore, we 
hope that the reading of the chapters in this book will inspire 
the development of a science and technology education 
that is stimulating, engaging and sustainable. As well as the 
peaceful and collaborative worldview that is championed by 
our organization.
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This new publication of the STEM Education Hub is yet another 
collaborative activity between researchers from Brazil and 
the UK in Science, Technology, Engineering and Mathematics 
(STEM) Education. The STEM Education Hub is a project run in 
collaboration between the British Council and King’s College 
London. And in the collaborative and multicultural spirit of 
the STEM Education Hub, we are delighted that this book was 
co-edited by two Brazilian STEM educators from King’s College 
London and the University of Cambridge.

The focus of this book on critical pedagogy is timely. The 
international community of STEM educators has been making 
substantial theoretical and practical development on inclusive 
pedagogies. Gender inclusion, decolonisation and racism 
in STEM teaching and professional settings are some of the 
concerns that researchers in this book have. As a community 
of STEM educators, we endeavour to teach STEM subjects 
without losing sight of building a fairer and more just world. 
Understanding what the critical issues in STEM education are 

PRESENTATION
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HAIRA GANDOLFI
Assistant Professor
UNIVERSITY OF CAMBRIDGE
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is only the fi rst step for the necessary transformation towards 
those aims. We must close the gap between research practice, 
academic debate and classroom practice. And this book aims 
to contribute to close that gap, hoping that teachers will read, 
share and discuss it with colleagues and develop ways to 
implement critical pedagogies in their lessons.

We are very much grateful to the British Council for the 
strategic, administrative and fi nancial support to publish this 
book. And immensely grateful to the authors of the chapters: 
Bruno Monteiro, Haira Gandolfi , Cristiano Moura, Anna Benite, 
Clarissa Trajecto, Gustavo Faustino, Regina Vargas, Morgana 
Bastos, Thatianny Silva, Spela Godec, Meghna Chowdhuri, 
Ralph Levinson, Stephen Price, Paul Davies, Kostas Korfi atis, 
Olga Makoulides, Ruth Wheeldon, Edgar Miranda, Rita Vilanova, 
Vanessa Drago, Isabel Martins, Marcos Correa, Marcelo Rocha, 
Bruna Karl, Marcia Garcia and Yasmin Lanatte.

This book was funded by the STEM Education Hub and by the 
Faculty of Education - University of Cambridge and is an open 
access book.
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Abstract: Our article explores how 16-17 year old school students discuss contemporary scientifi c 

research and how they use their current school science knowledge in thinking through open 

research problems in biomedical science. Contemporary research problems (somewhat simplifi ed) 

were presented to school groups of six participants who were tasked with discussing possible 

solutions. More specifi cally, they were asked to devise testable hypotheses and experiments to 

account for cell movements that form the embryonic spinal cord. An experienced researcher 

presented the problem and was available to answer student questions and to prompt them when 

they became stuck. Our analysis shows that fruitful discussions have the following three features: 

authoritative scaff olding encouraging elaboration, explanation and use of pupil knowledge; 

willingness of participants to problematise and revise suggestions; and collective elaboration of 

ideas suffi  cient to stimulate new questions. Students drew on knowledge through dialogue which 

problematised their school knowledge and opened-up its diffi  culties in application to a research task. 

We suggest that an openness to new ways of thinking and uncertainty in learning science rather than 

the STEM ‘pipeline’ might attract more young people from minority groups into studying science at 

university and open up new pedagogic possibilities in addressing science research in schools.

INTRODUCTION

Much eff ort has been devoted to 
recruiting young people to the 
‘Science, Technology, Engineering and 
Mathematics/STEM pipeline’ (van den 
Hurk et al., 2019), deemed important 

for societal benefi t. Pipelines convey liquids, usually 
petrochemicals, from one place to another; which is 
not the most congenial term to use throughout a time 
of climate crisis. This curious phrase also conjures 
up extreme passivity, that it is a good thing of itself 
to enable young people to be pumped like a liquid 
towards STEM careers..

Over the years there have been a number of 
attempts to fi ll this pipeline with people who are often 
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excluded from the STEM marketplace, 
for example Women Into Science and 
Engineering/WISE, and boosting young 
Black researchers in STEM (Gewin, 2020). 
The ASPIRES research (Archer et al., 2015), 
also part of this book, has demonstrated 
the influence of social capital and habitus 
in supporting young people to take up 
STEM study and careers.

One of the problems of the transition 
between school science and science in 
higher education is that a whole new way 

of thinking and being has to be developed 
to engage in scientific research. Chinn 
and Malhotra (2002) have demonstrated 
many of the differences between science 
as gleaned from school textbooks and the 
realities of research, some of which are 
listed in Table 1. Of course, many science 
lessons are innovative and challenging so 
we have included only those aspects of 
scientific research that school students 
might find unfamiliar.

TABLE 1: DIFFERENCES BETWEEN RESEARCH SCIENCE AND SCHOOL SCIENCE  
(ADAPTED FROM CHINN & MALHOTRA, 2002)

1 Research questions Generate or adapt own 
research questions

Research questions provided

2 Variables Select variables to investigate out 
of many possibilities

Investigate and report on 
prescribed variables

3 Planning measures Typically incorporate multiple 
measures of independent,  
intermediate and dependent  
variables

Focus on one  
outcome variable

4 Transforming  
observations

Often repeatedly transformed 
into other data formats

Drawings or straightforward 
graphs (if transformed)

5 Indirect reasoning (i) Observations related to research 
questions by chains of inference

Observations directly related 
to research questions
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Number Process Research science School Science

6 Indirect reasoning (ii) Observed variables not directly 
related to variables of interest

Observed variables are those 
of interest

7 Generalisations Need to judge whether to  
generalise from the experimental 
situation to other situations

Only generalise to  
similar situations

8 Types of reasoning Employ multiple forms 
of argument

Simple contrastive, inductive 
or deductive reasoning

9 Level of theory Construct theories postulating 
relevant mechanisms

Either uncover empirical  
regularities or illustrate  
theoretical mechanisms

10 Co-ordinating results 
from multiple studies

Frequently do this Usually single experiment, 
range of observations 
or demonstration

Those who master the ways in which 
success in science studies is measured, 
through school examinations, might 
not be best suited for the uncertain 
and serendipitous world of research. 
Conversely, those who have struggled with 
providing the “right” answer, and hence 
under-achieved in examinations, might just 
be the students who can best deal with 
research problems. Wheeldon et al (2012) 
found in the context of learning about 
chemical equilibrium that, when faced 
with solving a problem where an algorithm 
could not help, some lower attainers were 
more successful than their high-achieving 
peers because they had thought beyond 

the received wisdoms. Taken together, 
these works by Chinn & Malhotra (2002) 
and Wheeldon et al. (2012) suggest that 
current educational practices might be 
suboptimal in recruiting talented people to 
the research endeavour.

While most investigations on students 
learning authentic science practise has 
focused on laboratory-based activities, 
our intention was to study the way 
students elaborate explanations behind 
mechanisms, removing the possible 
distractions of a laboratory environment. 
Millar and Abrahams (2009) have 
researched practical work in school 
and shown that far too often pupils are 
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following the teacher’s instructions rather 
than reflecting upon the underlying 
scientific ideas that inform the practical 
work. Addressing this problem is central 
to the aim of our research. Linking the 
knowledge and ideas to understanding the 
complex natural world is surely a central 
educational goal.

The initiative for the research we 
discuss in this article was a chance 
opportunity. An enthusiastic biology 
teacher (Olga Markoulides) had 
approached Stephen Price (a Bioscience 
researcher) and asked him to talk about 
his research to her year 12 (17-18 year old) 
biology students from a socially diverse 
and disadvantaged area of London. These 
students were keen and interested so, 
subsequently, they and students from 
other schools were invited to the University 
College London (UCL), where Stephen 
Price works. We built into these visits an 
opportunity for students themselves to 
develop and formulate their own ideas in 
contemporary scientific research.

Although there has been little 
research done with pre-university 
students discussing mechanisms in 
scientific developments, there were some 

indications that this might be a fruitful way 
for students to gain a nuanced view of 
scientific research. Epstein (1970) reported 
that the use of primary research papers 
in undergraduate biology programmes 
in the United States stimulated interest 
in all students. Epstein identified four 
features for this success: students should 
be new to research; focus should be on 
the researcher’s work rather than their 
scientific content; class sessions should 
be based on student questioning; and 
there should be no pressure on students 
to participate. We thus grounded our 
empirical research on Epstein’s approach.

Roth & Bowen (1995) also allude to 
five significant features of open inquiry 
learning: participants learn through 
ill-defined problems; they experience 
uncertainties, ambiguities and “the social 
nature of scientific work and knowledge” 
(p.1); learning is based on what they 
already know; participants take part 
in shared discourses; and participants 
can draw on the “expertise of more 
knowledgeable others” (p.1), i.e. a research 
scientist or teacher. These features are 
present in the episodes we describe here.

APPROACH
The basis of our research was to focus 

on the development of ideas through 
discussion and on how students might 
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draw on what they already knew; in this 
case cell division and diff erentiation at 
A-level standard. We wanted them to 
talk through ideas of a contemporary 
research problem prompted by a research 
scientist. The research problem we asked 
them to consider was the mechanism 
behind post-mitotic cell movements 
in the developing spinal cord of the 
chick embryo. As any multicellular living 
organism develops, cells divide and move 

FIGURE 1: SIMPLIFIED MODEL

in particular patterns. But what drives this 
process? How come the pattern is faithfully 
repeated each time?

We asked students to work in groups 
of six. We also made it clear that this was 
ongoing research, and that there were no 
right or wrong answers. We encouraged 
speculation: i.e., at fi rst the students 
were told the nature of the problem and 
presented with a simplifi ed model (Figure 1) 
to stimulate initial discussion.


