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HOW MUCH DO PEOPLE KNOW ABOUT ENGINEEEF

Only 30% of parents know whatrofessional engineers do.
(Engineering UK, 2015)

A recentpoll revealed that 496 of engineering students asked -
their teachers for advice about engineering but only 17% of those |
students said subsequently they had found this alkdeipéul. ,,)[//
(Finegold, 2015% | -

Suitably qualified first year undergraduates who chose not to stu
engineering explained that they had poevious experience of , - _—
Oprofessional engineer | naoiside s '/
studying the subject at university. /

(Harris, 2014) / i ‘& »/




er suitably qualified first year undergraduates had somewhat more understanding and equat%it
DeS|gn and Technology ingeneralor t h 0 b u i | usingwagrious antikelywnaterials @arris, 2014).
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This | ack of an O01I magined identityd i n engli ne
|l mages and stereotypes as Tonso (2014) explai
tend to be considered (at least in the US) as socially inept sorts who are fascinated with gadgets anc
fixing things, more practical than scienti st:



XAI\/IINING THE ENGINEERIRELATED PAPEﬁE
THE SCREENING PROCESS: ((
I\

/98 papers In total ENGINEERING
157 STEMelated papers 39 papers

papers fromProquestSCOPUS, Web of ScienBsychinfdPubMed, JSTOR



Graph of maths anxietyrelated engineering papers
published each year by country
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Constructs/measures used in the engineezlated papers

maths anxiety
attitudes to maths

test anxiety
engineering test score

self efficacy

learning
engineering related

gender / stereotype
other anxieties

maths related

spatial ability
self-esteem
competence
identification with engineering
other test scoreq
students' retention intentio
perceived level of distractio
self regulation scal
perceived importance of mat
achievement emotions questionna
mentorship learning measu
parental attitudes
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THEMES IDENTIFIED IN THE ENGINEERRHNA EPAPERS

Engineering students and mathematicy Engineering students and maths anxiety:

A Attitudes to maths A Level of maths anxiety

A Maths test scores A Level of maths anxiety related to

A Motivation A Level of maths anxiety can be reduced
by é

A Other anxiety issues
ICT, pedagogy and financial support: | Gender and stereotype threat:

A Attitudes to ICT A Similarities and differences between m:
A ICT in teaching and learning and female engineering students:

A Pedagogy A Stereotype threat

A Financial Support A Retention

A Femaleoriented interventions




ENGINEERINGTUDENTS MIATHEMATICS

Attitudestowards maths
May be improved by:

A positiveclassroonenvironment,
especiallyin the early stages of
learningprocess.

(Nordinet al.,2015)

Attitudes towards maths can

have a negative effect on:

A undergraduate8learningof
maths

A theirpotential engagement wit
numerically focussedtivities

A theirachievement

(Tarig &Durranj 2012)

h

Maths testscores
May be improved by:

Logicalmathematical intelligence
(GonzalezNucamendet al., 2015

The lowering omathgest anxietyia
musicNlamwamba 2013)

May be made worseby:

Hightest anxiety
(Hayes &Embretsqr2013)

Lower score expectations (although

they obtained a better score than the

expected) Karjantq 2013)

»w

y

Motivation

Learners with hightrinsic motivatio
are very likely to pass thetourses.
(GonzalezNucamendi2015)

Perceiveccosts and identity
development playmportantrolesin
academiachoices.

(Perez et al., 201X




ENGINEERING STUDEMNIEATHS ANXIETY

Level of Maths Anxiety Level of Maths Anxiety is related to:
Has a significant negative impact on
S t u dneathdscores
(GonzalezNucamendet al., 2015

Student sd perfor man
electromagnetics

(Ulaby &Hauck2000; Leppavirta,

2011)

Can be interpreted as moderate
among diploma engineering students
(Jamil et al.2011)

A the feelingthat maths is difficult
A always failing in maths

A always writing in maths

A lack of understanding

A loss of interest in maths

Is similar for men and women with the (Vitasariet al.,2010a)

average scores being just beyond the
uncertain/undecided range

(Whigham, 1998) Studentsodo overall{ a

end of their first year (Maree,
Pretorius &iselen2003)
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\0 ENGINEERING STUDEMNISATHS ANXIETY C/

Level of maths anxiety can be
reduced by:

Music
(Namwamba2013)

Students engaging in critical thinking '

(Villavicencio, 2011)

Lecturers/tutors emphasizing and
alleviating mathematics anxiety
(Kargar, Tarmizi& Bayat 2010)

Other anxiety issues: C(

There is a risk in isolating mathematics
from its use iengineering.
(Alves et al.2016)

Campugnvironment was found to be
a contributing factor to social anxiety
potentially affecting alktudents.
(Vitasariet al., 2010)

A course that contains a high level of
applied maths content improves
interest, level of anxiety and maths
skills.

@©oBrien, 2011)



ENGINEERING STUDENIGT, PEDAGOGY & FINANCIAL SUPPO

Attitudes to ICT

There were neutrdttitudes

towardseducation robots and

reluctancdo learn withthem.
(ReichStiebert& Eyssel
2015)

|

Student involvement in
designing/developinggames
improved their perceptioof
the conceptsf graphics.
Learning became passion
rather than aburden.
(Dawn, 2013

ICT in teaching andearning

New computesoftwareenabled student
to obtain highescores than those using
traditional/collaborativelearningonly.
(Khalid et al., 201

Onlineinstructioenabled highschool

studentso master challenging new STE

and technology literacy skills.
(Piliouraset al., 2013)

Incorporating computassisted
instruction assisisidentso adjustto the
pace and depth of the work involved ir
maths.

(Weatherby, 2002)

Developing systematimcethods for
Improving computer assisted learning
materials supported the students.
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Pedagogy

Maths diagnostic testadividualized
learning programmes and fade-face
study support can combine significantly
to increasaindergraduate pass rates
(Pate & Little2006)

Active learning and action research
provided a basis for structuring a new
supportcourseThe strategiewere
then integrated into the curriculum of
other first year engineeringpurses.
(Steyn & Steyr2002)

(Sakamoto et al.1979)

Financial support

Recruitment of Hispanic-gisiheration
economically disadvantaged students
tripled with scholarship funds and
academic success initiatives.
(Martinez et al.2010)




GENDER & STEREOTYPE THREAT

Similaritieshetweenmale and femalestudents

Women are equally as capable at performing wse
in maths(Ball, 2019

Students attribute their own performance as
reflective of the academic competence of their r
and/or gender group. (Beasley & Fischer, 2p12
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Differences between male and female students

IEngi neering identif
(rather than menods)
(Jones et al., 2013
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Women who implicitly associated maths with male were less

Cikely to identify with maths, especially if they were strongly

identified with being femaleNpsek& Smyth, 2011)

Stereotype threat:

Retention

Women were negatively affected by the negative stereotype i.e. they | Engineering identification was found m

were not as capable as men in matfiall, 2015)

hel pf ul I n predic
likely persistence in their

Women who have higher s€lbnfidence in their cognitive abilities programmegJones et al., 2013)

and/or lower trait anxiety, are more likely to perform better in a testing
situation in which a negative gender stereotype exists. (Hausmann,

Some women who face stereotype threat on a daily basis, via
engagement in countstereotypic domains, are able to thrive in spite

: k of graduating majors in STEM fie
IS not due solely to a lack of initial
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fduring the course of collegBeasley &

negative performance expectanciggirisp, Bache &laitner 2009) Fischer, 2012)

Interest, but rather occurs through attrit
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FEMALEORIENTED INTERVENTIONS

Quadcopter Challenge 2017, reproduced with kind permission of Raytheon UK

It is Important to identify factors and interventions that might increase
engineering identification, especially for womglones et al., 2013)



