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In 2021 the Association of Korean Woman Scientists and Engineers (KWSE) and
the International Network of Women Engineers and Scientists (INWdigled an
agreement thdaunchedthe INWES-KWSE Gender barrier perceptions In Science and
Engineering (GISE) project. The work was a continuation and expansion of the valuable
surveys carriedut by KWSE in Asia and the Pacific Natiofrem 2014 to 2018The
2021 project was a pilot study which developed a robust process for the tavesas
extended to an international audieridereover a proposed gender index for STEM based
on the gender barrier perceptisiwas a meaningful outcome. Thysear 6 s r epor t
continued effort based on the pilot stugkhich resulted in the completion of the GISE
index development, translation of the survey into 7 languages and a culminadiata of
made available to participating organizations

Foreword

The aim of KWSE in 2014 was initially to develop common indices to compare the
situation of women irScience, Technology, Engineering and Mathemat&EEM) in
countries across Asia and the Pacific islands, as discussed at the INWES Asia and Pacific
Nation Network (APNN) meeting in 2011 during ICWES1After 11 years of collective

efforts by INWES and KWSE, ik project now offers an international view of STEM. It
centers on the ideas underpinning the Unit
Arichnesd fefo, hwymamwtlh in choices and of <cou
(United Nations Development Programme, n.d.).

The approach taken by KWSE and adopted here is novel in the arena of gender studies:
we are assessing perceptions of gender barriers anchgedkivs from individuals
working in the sciences and engineering, rather than seeking tallies or comparing numbers
of men and women in STEM sectors. This approach is one that the World Economic Forum
and Data2X have suggested as pertinent and valuabldd\Economic Forum 2021,
Data2X 2020).

The GISE Indexpresented in this report is based on the initial index proposed in the
INWES-KWSE 2021 project. In 2022, the original proposal was adapted and modified.
The composite index reported in this documerttdsed on a twéactor approach and
initial analysis is very promising.

As acollaboratve effort of INWES, and acknowledging the inputs from many members
of INWES and in particular the early work by the APNN (INWES Asia and Pacific Nations
Network) countries, this project is now reaching maturity and we present heretestesdl
methodology that is pducing extremely valuable data on perceptions of gender barriers
in STEM, as well as some results from the 2022 survey.
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The longefterm aim of the work of INWES and INWES members such as KWSE is to
reduce gendebpasedjob segregation in the STEM sectordentified as a key issue by
many global organizations including UNESCO (UNESCO, 2021). It is hoped that the
out puts from this year 6 stribgeuto igeatifyingabarders,d at a
enabling effective @ion to reduce job segregation aridsing the worldwide gender gap
in STEM.

A significant outcomeof the GISE 2022 project include a tested methodology for
perceptionsbased gender comparisons in all areas of STEM, inclutim@sISE index

for a continued longitudinal studlyis with great anticipation tha®ISE studies are further
strengthened anglay a key role in building a policy road map for the balanced
development of future human resources worldwide.

We are most grateful to Dr. Sarah Peers for her passionate contributiorparinge
conducting and leading the GISE project. We are also thankful to our valuable
international group of advisors, disseminators and exgerts INWES and KWSE
Special acknaeledgments to Dr. Byundoo Min, Professor Konrdu-Bock Lee and Dr.
Yanghee Km who have laidthe foundation of the GISE project. And we must
acknowledge the scientists and engineers who have given their time to respond to the
surveys; without whom this report would not have been possible.

Jung Sun Kim, Ph.D.
INWES Presiden2021-2023
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Message from KWSE

Koreaods traditional emphasis on educati
academic accomplishment. When we turn our attention to economic activity, however, it
quickly becomes clear that we still have alongway tdd\gp.c or di ng Globalt he WET
GenderGap Repoggu bl i shed in 2021, South Korean wo
j ust 77% t hat of me n . Further mor e, Sout h K
is notably smaller than the global average of 0.62&0#ding to Credit Suisse Research
I nst iASuGeredér 300(ublished in 2019, the percentage of women in senior
management positions in Korea (3.1%) is far lower than even the notoriously low global
average of 20.3%. Both reports suggestthatourgobiet gl ass cei |l i ng r em:

Science and technology is mentioned as a crucial component of solutions to crises (e.qg.
global financial crises, side effects of the Fourth Industrial Revolution, climate change,
pandemics) as well as in the buildiafjcountries that are resistant to such crises. This is
leading to increased interest in cultivating and utilizing female workers in the sciences as
a means of combatting the declining economieafliive population and falling total
fertility rate.

Major countries of the world have carried out programs since the 1980s to support women
scientists and engineers under the goal of securing a diverse labor pool in science and
technology. In the United States and EU, discussions in the political sphere mhngrov
equal opportunity to men and women are accompanied by the creation of statistical
evidence, systemic improvements made via social consensus, and activities to raise social
awareness actively undertaken by universities and corporatahgor the efective
implementation of gender equality policies.

To strengthen the capabilities of women in and contribute to the advancement of science
and technology, South Korea enacted the Act on Fostering and Supporting Women
Scientists and Technicians in 2002 eTBasic Plan for Fostering and Supporting Women
Scientists and Technicians, which is drafted in-frear increments, was established in
2004. Over the course of four Basic Plans, the number of women in science and
engineering has increased. We shouldfoiget, however, that this must be accompanied

by consistent efforts toward achieving qualitative growth and realizing hidden potential:
specifically, by doing away with gendezlated prejudices in science and engineering (e.g.
gender imbalance, glass loag, gender barrier) and replacing such prejudices with a
culture of gender equality.
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From 2014 through 2018, the Association of Korean Woman Scientists & Engineers and
International Network of Women Engineers and Scientists (INWES) conducted
international surveys focused on the gergriersperception in science and engineering

in the AsiaPaci fi c. Based on five years of pol i
expanded in 2021 and 2022 to include all regions of the world. Focus was placed o
guantifying the perception of the gender barrier. Currently, we have completed the basic
preparations necessary to derive a GISE (Gender perception In Science and Engineering)
index. | hope that our efforts contribute to improving gendefrghgted issas in science

and engineering at the government policy level.

Finally, | would like to express my gratitude to everyone who worked so tirelessly to help
conduct international poliekelated initiatives from 2014 to 2022.

Seongd wli.m.

1 YKWSEPr esi dent
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The Association of Korean Woman Scientists & Engineers (KWSE) in collaboration with
International Network of Women Engineers and ScientiBi$/ES) ran the pilot project
for the GISE International survey in 2021,

Summary

In 2022, the GISE project focused on:

9 seeking to reduce the barriers to dissemination to harder to reach areas,
which include countries in Afra

1 further work on the GISE Indeto solidify the foundation set argtoposed in
2021.

About the 2022 Project and Survey
The project ran from February to November 20@2 purpose of the survey is

i to continue to gather statistical data on gender percepitiothe STEM fields
by country, gender, and age

i to provide a robust methodology forcantinued longitudinal studgn gender
in STEM.

1 and to play a key role in building a policy road map for the balanced development
of future human resources worldwide

The key outputs from this yearés project

1 a survey based on past KWSE questionnaires for multiple langtiegesill be
made available to INWES membéosmake their own analyses.

1 GISE indexdevelopedo act as an indicator of the progress towaetsder equity
in STEM.

I survey questionnaires translated to two new languages: Chinese (Traditional
Mandarin) and Portuguese to add to the existing versions in Korean, French,
SpanishJapanesand Englishmaking7 language versions available

1 significantdifference of gender barrier perceptions between women and men has
been revealed

1 multiple dissemination events, particularly in Africa,rease thevisibility of the
issues of gender barriers and of the GISE project

1 strengthened visibility of GISE wittNESCQ

1 as gen access policy set up for GISE data to INWES members and partners
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The questionnaire for the survey asks respondents for their views on gender barriers in
STEM education, research and the work environment. In 2022, the survey was
dissenmated across the world, targeting all genders of working age, and all STEM
specialisms.

An overview of the survey in numbéassshown below.

7 STEM Clusters
based on

32 STEM
Specialisms + a
category for
“other STEM”

STEM Areas of Focus

* By the closing date of the survey, which was set to allow analysis to take place, just undexsp2d8es

had been received. Of these just under 280 were not completed or were from respondents who did not fit the
criteria of the survey or contained several inconsistencies. After the official closing date, a further 676
responses were received, maifriym Africa. These were not included in the main phase of data analysis. Of
the 676, 515 were considered for some limited secondary analysis specific to Africa and results are also
included in this report. All data is being kept for future analyses,dimduongitudinal comparisons.

The GISE index for the 2022 study are:

Factor 1
Clgggit?r,]/ INGIIDSEE( (Absolute) Factor 2 (Comparative) Index
Index
Africa 0.00 0.00 0.00
India 0.16 0.14 0.16
Taiwan 0.42 0.45 0.32
Japan 0.70 0.72 0.56
EuropearlUnion 0.73 0.95 0.33
Rest of the World (as a comparisor,  0.81 0.79 0.70
South Korea 0.87 0.65 1.00
South America 1.00 1.00 0.83

* Index of1.00 means low perception of gender barriers@@@ means highest perception of gender barriers
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The United Nations continues to highlight the gender gaps in science, technology,
engineering, and mathematics (STEM) and makes explicit mention of this in the Gender
Snapshots publication for 2022:

Introduction

i Wo me n h 2ih eleryol@ dcignce, engineering and information and
communi cati on t ec hn Gtediedg gway frorh STEN, Igidsbnsd | y 0
opportunities in tech and innovation ( UN Women and DESA,

It is still a major concern to many that women still it take full part in all areas of
science and engineering. The concerns have increased in thisgyas$tvorld: the global
Human Development Index (HDI) decreased (UNDP, 2022) and women have been most
affected as they are ovegpresented in the sectorost impacted during the pandemic,

and by the closure of schools and childcare facilities. In addition, in many regions, women
in research and innovation, particularly in science and the digital technologies, have found
inflexible workplaces combined withcreased family and caring responsibilities have had

a negative impact on their ability to be as productive. Post pandemic, this may lead to a
widening gap in the career progression of women compared to men in STEM.

The purpose of the Gender perceptibnScience and Engineering Project (GISE) in 2022
is to:

9 to continue to gather statistical data on gender perceptions in the STEM fields
by country, gender, and age

9 to provide a robust methodology for a continued longitudinal study on gender
in STEM.

9 andto play a key role in building a policy road map for the balanced development
of future human resources worldwide.

This longitudinal approach may potentially also offer a view of whether women in STEM
feel they have been further disadvantaged as compapgdvious years.

The project had a requirement to reach at least 15 countries from around the world,
with a request to focus on reaching a wider audience in Africa, and a target of 1500
responses.

The GISE 2022 project continues the work carried outhey Association of Korean
Woman Scientists and Engineers (KWSE), initially in South Korea and then across several
Asian countries, followed by the project run by KWSE in collaboration with INWES:

GISE Report 2022 © 2022 INWES & KWE& 1
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1 The 2021 Report on International Perceptions of GenderdBsrim STEM-
Outputs and outcomes of the INWVEKSWS E pi | ot survey fAGende
Science and Engineeringo (GISE) (Kim &
1 The 2014, 2016 and 2018 Policy Reports on Balanced Development of Human
Resources for the Future (summarized im{k& Park, 2019))
1 The Glass Ceiling for Asian Women in STEM (KWSE, 2015)

The series of surveys from 2014 to 20&kprovided much valuable information and data

on perceptions of gender barriers in STEM. Reports on the 2021 GISE project can be found

on the | NWES Resources page (https:// www. i
own website (https://www.kwse.org/infoation/brocherReport) which also houses the

reports up to 2021.

Gender inequality is not just an issue of individual rights and freedom. Many
comment ator s, researchers and t he Uni ted
empowerment to social improvementasustainability. In business, gender equality and
reduced joksegregation leads to higher levels of innovation. As noted in the Gender
Snapshots report for 2022, it is estimated that by not having women taking part in the
digital technologies, there ishaige loss to the global economy and to innovation.

Data2X has commented on the data gaps for m
including subjective measures of -rdpatadp o we r me
metrics, and the World Bank makeseuof perception data to assess availability of
engineers and scientists (Data2X, 2020; Buvinic, 2017; World Bank, 2017). The approach

in the GISE project to consider individual ¢
that they see others facenisvel to gender data in STEM and addresses the data gaps noted

by Data2X.

Measuring Gender Equality in STEM

As noted in the 2021 report, there are many measures and indices for gender equality in
existence: such as the Gender Development Index (GDI) delatethe Human
Development Index (HDI), and the Gender Inequality Index (Gll) (United Nations, 2021

& 2022). These, although useful, do not provide a metric for gender in STEM. The gender
equality scorecards reportedly being proposed for science and emginéHolloway,

2021), and the UN SAGA Toolkit and Indicator Matrix (UNESCO, 2017) are also valuable
for policy making at the highest levels, but they may also be cumbersome for general use.

The European Commission data on women in research and innoigatigefuli for
Europe and for academiabut does not pretend to include women in STEM in industry
(European Commission, 2021). But globally the data gaps for women participating in
STEM are real: the World Bank calls for more sksaggregated data f@TEM, and
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comments on the issues of a lack of common agreement of what STEM is (World Bank,
2020).In this projectwe have taken STEM to include the broadest interpretation to reduce
the numbers of gaps in categories of STEM.

One of the hopetbr outcomedrom the extended surveys by KWSE was to identify a
metric that would measure gender equality in STEMperceived by the scientists or
engineers themselveé so-called composite indexwhich encapsulates many variables
and metrics in one, would provid@ easyeference point to highlight if a country, region
or even STEM sector is progressing towagdsderequality. Such anindex could be
included in international toolkitdor examplethe Composite Indicators & Scoreboards
Explorer (europa.eu) (available attps://compositéndicators.jrc.ec.europa.e)/

The GISE Index first proposed in 2021 was the first step in cgeatioh an index. It has
undergone some development and a more complete GISE Index is presented here. Initial
data analysis is promising.

GISE Report 2022 © 2022 INWES & KWE& 3
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The 2022 KWSEINWES Global Survey on Perceptions
of Gender Barriers in all areas of STEM
The purpose of this survey is to evaluate how scientists and engineers across the
worl d perceive fAgender barrierso experienc
barrierso is used thelmrdleshandsobstadles wgmentiroSTEM s c r i |

experiencen their educational and professional lives because of their biological and social
identity as women.

The survey was open to all who:

9 aged 18 or more and still working
1 was studying/working or had studied/worked in STEM

Responses from all areas of STEym all over the world, and from all genders were
welcomed. This is the first truly gl obal S
gender barriers in STEM.

As for 2021, where respondents were not sure about their STEM specialism, they were
encalraged to submit a response with an explanation of their specialism.

The process, ethics & confidentiality, and timelines
The process followed in 2022 included the following:

1. Adapt the 2021guestionnairavhere necessary, including referring to regional
leads and requests for additional regipecific questions

2. Manage translations of the questionnaire into more languages, including Chinese
(traditional Mandarin) and Portuguese

3. Confirm same approach &thics and confidentiality as for 2021 (refer tthe
2021 report) which address the strict requirements of the European Union which
are stricter than those of Canada and the rest of the world (European Commission,
2018; Kardash & Kossaim, 2018; European Union, n.d.; Office of the Privacy
Commissioner of Caraka)

4. Seek and recrudnassistant consultant for Africa

5. Conduct surveythrough dissemination among$NWES membersand to
extended groups in Africa through the assistant consultant.

6. Coding and cleaning up of data

7. Statistical analyses comparing by courgng/ or by continent

8. Draft technical report

9. Publishing and disseminate of this report

GISE Report 2022 © 2022 INWES & KWE& 4
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This final printed report willbe posted on the homepagaef KWSE and INWES. Reports
will also be distributed to members and related organizations including UNESCO, and UN
ECOSOC. We will be sharing this final report and summary to all senior contacts in Africa
approached during promotion and dissemination isfioject.

Meetings and consultation

As noted in the 2021 report, the most productive meetings were the smallet and 1
meetings with advisors and stakeholders. In 2022, we focused on those smaller meetings
to add value to the process.

Meetings were hdl with KWSE representatives, consultants, advisors and country
representatives:

1 25 February- Opening meeting for the 2022 proje&etting timelines and
expectations.

1 20 April - Meeting with GISE advisors and country representatives, including
guests fron Africa. Promotion of GISE to extended groups in Africa.

9 Through April and May Informal meetings with volunteer translators to update
guestionnaires. This includedmeeting with INWES member TWIST (Taiwan
Women in Science & Technology) to discuss suppoovided for professional
translation into Chinese Mandarin for Taiwan.

1 4, 11 May - Meetings with Latin American representatives, to explore
requirements for additional regi@pecific Section A questions.

9 Through May- Supporting INWES webinars andsdemination of GISE through
these webinars.

1 5, 11, 15 July- Explorative discussions with Africa consultants on reaching
relevant groups and networks in Africa including action plans.

1 19 July- Meeting with representatives of INWES Africa Regional Netw@iRN)
and Middle East and Northern Africa (MENA), and the consultant in Africa, to
discuss plans for dissemination, including social media and press conferences in
Central Africa.

9 Through July Informal meetings with country representatives to note any issues.

1 30 August- Meeting withstatistics team (Numea teano) define timelines and
outline requirements.

1 30 August- Meeting with INWES Africa Regional Networkupdate on survey
responses andxploring future events. Conference in Africa proposed; funding
proposal to be developed with INWES African Regional Network committee
supported by the consultant in Africa.

1 30 September Meeting with the data analyst at Numea to confirm details of
analyss requirements.

GISE Report 2022 © 2022 INWES & KWE& 5
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1 1 October Meetings with consultants to update on data and issues. Decision made
to extend for another 10 days and possibly longer the closing dates to allow late
responses from new supporters across Africa including UNESCO groups.

1 Through October Informal meetings with ARN committee members and the

consultant regarding a possible conference. A new proposal adopted to include

GISE sessions in existing ARN events planned for 2023.

26 Octobeii Progress and Next Stepebting withKWSE and GISE advisors.

1 9 November Update and progress of initial set of data analysis results meeting
with Numea data analyst.

1 24 Novembei Initial analysis results interpretation and discussion meeting with
Numea data analyst. Discussion included #&gh of GISE Index.

1 November Closing meetings with consultants.

1 The late responses received from Africa were analyzed in a secondary phase in
early 2023.

=

In addition, periodic meetings were held with the INWES President, and discussions held
at INWES quarterly Board Meetings.

The questionnaire

The questionnaire was kept as close to the 2021 GISE questionnaire as practically
possible. The main changes related to Sectiarefegarding personal informatios aell
ascircumstances (theonfounding variales).

For 2022 there was work on defining countries or regions and STEM specialisms.
Additional questions to assess the career stage of the respondent were alss addled a
asa new question on whether they considered leaving STEM.

The list of countriesincluded in the questionnaire was based on the UN list
of member states (refer tadhttps://www.un.org/en/abowts/membestatey but
made use of a practical list of the countries in English alphabetical order:
https://www.listofcountriesoftheworld.com/

The list of STEM sectors or specializations wassddl on the UN SAGA STEM
classifications. This was adapted to include all areas of STEM in industry. This list was
used as a menu of options for both subjects studied and current sector/specialization. In
the cleaning of the response data, it was noted tiot everyone understood the
classifications and some adaptation of responses was needed.

For ease of coding, the STEM Clusters were assigned letter asdd®wn in Table 1

(NB. these were automatically assigned by the statistical analysis software in alphabetical
order of STEM Cluster name).
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Table 1. STEM specializations and STEM Clusters for GISE

STEM Specialisms

STEM Cluster Name

Letter Code

1 [Mathematics and statistics Maths/Numerical Sciences d
2 C_ompqter and informat!on sciences Maths/Numerical Sciences d
(including software design & development)

3 |Other numerical sciences Maths/Numerical Sciences d
4 |Physical sciences Natural Sciences e
5 |Chemical sciences Natural Sciences e
6 |Earth and related environmental sciences Natural Sciences e
7 |Biological sciences Natural Sciences e
8 |Other natural sciences Natural Sciences e
9 |[Civil engineering (including construction) Engineering b
10 | formaton engineenns, tslecommuntcatong. _|EN9INeerng b
= ?{Inecclgdair::;argﬁ?ggizgggé, industrial) Sy ®
12 |Chemical engineering Engineering b
13 |Materials engineering Engineering b
14 |Medical engineering Engineering b
15 |Environmental engineering Engineering b
16 |Environmental biotechnology Other Tech and Architectural f
17 |Industrial biotechnology Other Tech and Architectural f
18 |Nanotechnology Other Tech andvrchitectural f
19 |Architecture and town planning Other Tech and Architectural f
20 |Other engineering and technology Other Tech and Architectural f
21 |Basic medicine, pharmacy Medicine and Health €
22 |Clinical medicine Medicine and Health G
23 |Healthsciences, nursing, healthcare Medicine and Health G
24 |Medical biotechnology Medicine and Health €
25 |Other medical science Medicine and Health G
26 | including sgrcultral engineering Agricultural, Animal 2
27 |Animal and dairy science Agricultural, Animal a
28 |Agricultural biotechnology Agricultural, Animal a
29 |Other agricultural sciences Agricultural, Animal a
30 |Psychology and cognitive sciences Social Sciences, Psychology, Econon g
31 |Economics antbusiness science Social Sciences, Psychology, Econon g
ap Qe s cences (e ecnutment i STE| oo siences, eycroigy Ecoron 9
33 |Other field of STEM Other Tech and Architectural f
34 |Other field not in STEM

GISE Report 2022

© 2022 INWES & KWE&




The key questions on perceptions of gender barriers (Sectibidsi described ifable

2 (subdivided into 5 tables 2.1 to 2t6gether with the required interpretation of responses

for the GISE Index. Responses were on the Likert SceBg td assess the degree to which

the respondent agreed or disagreed with the statement/ confirmed the experience or did not
have that experi@e as in the statement.

1 For Sections B, E, F, G and H: 1 = Strong agreement with the statement and
5 = Strong disagreement.

1 For Sections C and D, 1 = Never seen /Never experienced, and 5 = Experienced
myself/ Withessed someone experience this.

A note on Sections C (Direct Experience of Gender Barriers) and D

(Indirect Experience):

In 2021, there was no attempt to compare responses to sections C and D when all
genders were included in the analysis: as men responded to Section D and womén (and al
nortbinary) to Section C, it was felt that it would not be possible to compare.

This year it was noted that the two secti
section D are the statements in C but rephrased for indirect experiences. An a#tempt

been made this year to compare responses to Section C for women dgainst
corresponding responses to Section D for menTdhle 2-2, C/D represents the two
statements combined: where gender has been given as female-finaryrand tending
towards experiences that are |i ke womenb6s)
where gender was given as male, then the response is as given to Section D.

Table 2: Subtables ofSurvey Questions on Gender Barriers andoding for Gender
Equality

*|n the subtables overleafndicator of GE column shows either 1 or 5. For statements with indicator of GE
as 1, 1 is most gender equal while 5 is least gender equal. For those with indicator of GE as 5, 5 is most gender
equalwhile 1 is least gender equal.
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Table 2-1: Survey Questions on Gender Barriers and Coding for Gender Equality
for section B

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* | Potential Further notes
for GE
B1 Girls andboys are equally Section B: It may be that i
encouraged to choose any major/field 1 there is gender agreemer
stuc_;lydin STEM during their education for each of these then the
period. is high or potential for
B2 Female students in STEM receive gender equality. In the
equally fair assessments and appraisa GISE Indexcalculations
for their work, task, or project results, 1 however, we took Sectior
compared to their male counterparts ir B to indicate GE.
the same programs and levels.
B3 Womenin STEM receive equal worl F““he,“ we should check
distribution and work appraisals 1 to see if men respond mor
compared to men of the same negatively to these
qualifications and level. statements, i.e., with 4 or !
] - compared to women! This
B4 It is equally dlff!cult_ for a woman as will remove the bias that
for a man to get a job in the STEM fiell 1 .
, e has been introduced (refe
with the same qualifications. ) _
to subsectiossumptions
B5 Being promotedr becoming and biasebelow).
a tenured professor or a principal 1
investigator is equally difficult for
women in STEM as for men in STEM.
B6 Women in STEM generally receive FUTURE:
equal pay for equal work, compared In countries/regions where
with their equally qualified male there is data, we may
el 1 compare actual gender pg
gaps in the STEM sectors
with the responses to this
question.
GISE Report 2022 © 2022 INWES & KW& 9



Table 2-2: Survey Questions on Gender Barriers and Coding for Gender Equality
for section CD

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* Potential Further notes
for GE
CD1 Women in STEM being If M&E
disadvantaged in receiving )
promotions, grade appraisal, researc 1 agree. | If men (M) do not see
funds or scholarships because she it pfotenna women (F) experience
female. or GE barriers, is that because
CD2 Women in STEM being If M&F they don't recognize sexis
disadvantaged in participating or 1 agree: barriers? Or because thos
leading a research/work project or potential events have truly not
team because she is female. for GE occurred?
CD3 Women in STEM being sexually If M&E '
harassed (linguistical or physical) or . . .
treated unfairly by their 1 agree: I For section C/D: If there is
colleagues/peers (in class, laborator' pfotentla gender agreement fpr eag
team, at work, etc). or GE of these then there is higt
CD4 Women in STEM being sexuall or potential fo_r fl.Jture
ST . gender equality; and
harassed (linguistical or phigal) or If M&E conversely, if men and
treated unfairly by their senior ] 7
classmate, lalnate or professor (in 1 agree. | women glr:/e d|f:‘;3rentth
university laboratory or project group potentia ! espor;ses_ ere, " en A %
etc), or senior colleagues or manage for GE IS gender inequa ity. (An
as for Section B, a check
eI should be made to see if
C_DS Women in_STEM be_ing If M&F men set higher response
disadvantaged in accessing 1 agree: than women, i.e., if they
research/work equipment or potential see more &rriers for
information because she is female. for GE women than women do
CD6 Women in STEM being in If M&F themselves.)
trouble or leaving study/work/researc 1 agree:
project due to her marriage, pregnan potential
or childcare. for GE
GISE Report 2022 © 2022 INWES & KW& 10




Table 2-3: Survey Questions on Gender Barriers and Coding for Gender Equality
for sectionE & F

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* Potential Further notes
for GE
E1 | believe things will turn out fine This question appearsto b
in the future career for women in absolute: 1 implies both the
STEM. 1 the future for GE in STEM
is secure and that there is
place for women in STEM.
E2 It is crucial to have strong policy If M&F
support to solve gender inequality ir agree: If respondents do not
the STEM field. } potential believe pol|c_|es or quotas
for GE are needed, is that becaus
E3 It is appropriate to introduce a Fmer | thereis gender equality? C
quota system or affirmative actions | agree: because they do not
solve gender inequality in the STEN - potential recognize the need for
field for GE gender equality
F1 In a relative sense, men are
rational while women are emotional Section F is a strong
and thus they ought to complement 5 indicator of expectations fo
each other t_)y carrying out roles thai GE in a region. It could be
are appropriate for their gender. .
: : argued that if women
F2 Primary breadwinners (who take believe in gender roles, the
care of financiabbligations) of 5 there is little gender
households should be men. .
equality in that area.
F3 Women are born to be, or Strong disagreement here
naturally able to care for children in 5 on the other hal would
way that men are just not as capabl correspond to strong
F4 In order to maintain the order an disagreement with
peace of a family, the husband shot statement B1, say, in that
have greater powemnd authority thar 5 those who perceive
the wife. inequality in how boys and
: : : girls are treated in STEM,
F5 | believe gender equality will be are also likely to disagree
fully achieved only if women are - with gender roles.
given equal opportunities as men.

1

correlation between responses to section F and Section B.

GISE Report 2022
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Table 2-4: Survey Questions on Gender Barriers and Coding for Genddgquality
for section G

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* Potential Further notes
for GE
G1 Women are equally granted or If M&F
entrusted equal roles for their resear agree:
or project or work performance at the 1 potential
laboratory and at work. for GE
G2 Women equally receive the If M&F
appraisal or award for the outcome ¢ 1 agree:
their project or research or work. potential
for GE
G3 The strictness, objectiveness anc
importance of the research or task If M&F
outcome are equally respected 1 agree.
regardless of the sex/gender of the potential
person in charge. for GE
G4 Dealing with funders ( those
providing funding for research
projects or those providing the budgg If M&F If both men and women
for a work project), in terms of agree: | Seegender inequality (i.e
administrative or budget process, is 1 potential | respond with 3 to 5) but
equally fair regardless of the for GE they agree on levels of
gender/sex of applicant or project inequality, then there is a
leader. strong potential for future
G5 Women receive the same social gender equality.
evaluation and respect as men in the
roles as scientists or engineers (by If M&F
their colleagues, professor, manager 1 agree.
funding donors, academic associatio potential
scientific society, professional for GE
institution, etc.)
G6 Marriage, pregnancy or childcare
have the same effect on If M&F
scientist/engineer regardless of their 1 agree.
gender/sex on their study, research ¢ potential
work performance. for GE
G7 Femalestudents in STEM are If M&E
intimidated in the laboratory or in agree:
classes or in the workplace because S potential
they are female. for GE
GISE Report 2022 © 2022 INWES & KW& 12




Table2-5: Survey Questions on Gender Barriers and Coding for GendegEquality
for section H

Coding for Gender Equality (GE) FACTORS
Indicator
Indicator of
Statements of GE* Potential Further notes
for GE
H1 On balance, my STEM career h{ If M and It can be argued that our
progressed well so far. F respond belief for why our own
similarly STEM career has not
H2 | am considered by colleagues t progressed, or whether an
be either a leader in STEM, or on one of us are considered
track for leadership. leaders, might have nothin
to do with gender equality.
If M and But if the samples of men
F_re_spond and women agree on how
similarly their career is progressing
this means they are
experiencing the same an
this implies GE.
H3 | have not been personally If there is gender agreeme
affected by gender barriers in STEN For F, 1 for each of these then ther
is high gender equality, an
H4 My family /partner /friends are, conversely, if men and
on the whole, supportive of my ForE. 1 women give different
STEM career. ' responses here, then there
high gender inequality
H5 My current colleagues, managel (assuming men have
professors, are asipportive of me responded positively, i.e.
and my STEM career as of others ir with 1 or 2, and women
the same environment. have responded witha 4 o
5). It would be interesting t
ForF, 1 checkif men responded
negatively, i.e., 4 or 5, to
H3-5, meaning men feel
more disadvantaged than
women.
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Regionally specific questions and language issues

This year, seven versions of the questionnaire were disseminated in different
languages identified to reach outkey parts of the worldT{able 3.

While finalizing the questionnaire, it was noted that there was the possibility of confusion
with the long lists of countries used to identify origins and current place of residence or
work of the respondent. The countriesre listed in alphabetical order in English and
numbered. When translated, the countries were still listed by number order which meant
that they were no longer in alphabetical order in the translated language. There were some
concerns about this, andist proposed that in future long lists, such as country lists, are
always ordered alphabetically, but keeping a numeric code to enable easier decoding of
responses.

Table 3: GISE Questionnaire Versions- Languages and regiorspecificquestions

Language Principally disseminated in Comments on variations

Complete questionnaire with all variation
For India, additional questions include
caste and religion, as is usual in Indiar

surveys.

English All countries

Additional questions requested
Korean South Korea information on where in Korea the
respondent was based.

Included extended questions on family
French Frenchspeaking Africa, Europe circumstances for African Regional
Network respondents.

Japanese Japan No additionalquestions.

For Europe: additional questions on
disabilities and ethnicity as is usual in
European surveys.

Spehls” Latin America, Europe For Latin America: questions on length ¢
time in training, level of university
education.
Chinese Taiwan No additional questions.

Europe and Africa

FORIENESE (NB no responses to this versior

No additional questions.
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As the questionnaire was to be distributed further into South Amieriz@22 the Latin
American group requested some additional datgdibered on respondents from the
region including:

1 Length of time that the respondent took to complete their university studies: In
many South American countries, students can postpone and take breaks from their
studies. It is suspected that women are likely to be supported financially and
practically by their families etc. during their studies, hence may take longer to
complete their degree programs.

9 If the respondent has a doctorate, the region where they obtained their doctorate:
It is quite usualdr Latin Americans to travel to other Spanish speaking countries
or Canada and the US to complete higher studies. In addition, knowing if the
respondent has a doctorate will allow estimations of the percentages of women
versus men with doctorates.

1 Whetheror not the respondent has a decigioaking post in government or is a
teacher: This will allow future analysis to consider the gaps in leadership and if
women are more likely to become teachers.

Dissemination and promotion and information

The webpage seip in 2021 on the INWES website continued in 2022 to provide a
central point of information on the projectvww.inwes.org/gise As for 2021, the
guestionnaire was distuibed online using Google Forms (Figure 1).

K‘!
EHOW can you take part?

@ + Gotowww.inwesorglgise for the survey!

7 » ~ A

\" h\ (] l S l‘J ,) . « Please SHARE informally with all your
v contacts. Aim for +10!

+ Suggestions for networks and groups:
please email sarah.peers@inwes.net with
contact names.

= Have you ever had to explain what it is like to be a women in STEM?

= Someissues are

¢ common across countries and STEM sectors « Volunteers: we will be very pleased to hear

4 Butsome are not. from anyone whe wishes to

= We need data on perceptions. We need to know how people, men and » disseminate the project (for which you
can be rewarded with a GISE certificate!)

women, feel about gender in STEM. SURVEY in ENGLISH ] SURVEY in KOREAN
« taking partin future GISE meetings to

share connections with international
® Where people feel valued, there are potential solutions to share. data organisations

¢ Where perception gaps are small, there is potential for change.

Figure 1: Example slides used in dissemination

The questionnaire was again distributed by INWES volunteers, to INWES membership in
the INWES Regional Networks. Contacts were strongly encouraged to extend the
invitation to takepart to networks outside INWES. In addition, the consultants for Africa
and for Europe carried out much more work to reach groups not associated in any way
with INWES and KWSE.
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The GISE survey and project was promoted and disseminated at multiple evénts bo
hosted by INWES and by others. The following are some of the key events:

T I NWES series of webinars AfRei magining
webinars were held from April to June 2022 for four regions: Africa, Latin
America, Europe and Asia and the Had\ations. The GISE project and a call to
complete the survey was presented at each webinar.

T A presentation on the GISE project nPer
Engineeringan ongoing studyo was given by th
6th Gender & STEM Network conference, -28 July, Munich, Germany.
https://www.unibw.de/gst2028n

1 A presentation of the GISE project was also presented at the 20th Anniversary of
INWES Webinar, July 2022.

1 Multiple meetings with contacts of African STHEganizations throughout July
August and September.

T Information session with EduClick association in Cameroon, 3 August.

1T Ashort series of seminars on GISE fChall
Career Developmant 0, with Pan African Volunteer
Leone, 1113 August

1 Space4 Women Expert Meeting in Daejeon, 19 August: a presentation
by t he I NWE S President entitled i Wh a
to closet he gender gapbo included a descri
https://spacedwomen.unoosa.org/news/wiagtpenee?2022spae4women
expertmeeting

1 An information and discussion session with Cameroonian Leadership Academy,
including many engineers, doctors and scientist2118ugust in Kribi.

1 Press release televised in Cameroon and Central Africa by Direct CTV Afrique
Bastos 16 September, with the participation of Ministries in Cameroon of Posts
and Tel ecommuni cati ons, of Yout h, and
coordinator of the internet governance foruend the association of Women
Computer Scientists of Cameroon.was also transmitted through Facebook:
https://www.facebook.com/ctvafrique/videos/590109286149266/

1 Events with UNESCO groups in Africa including CoABrazzaville, Cameroon
Gabm and Equatorial Guinea, held Septernbetober 2022.

f GI SE Webinar: fGender Data for Science
a better worl do, 1: 15 hours webinar at ]
included Katja Iversen, past president of WamnDeliver, and representatives
from UNESCO and Africa. This was transmitted on INWES Global YouTube
channel.

Future dissemination is also planned to share the results of GISE Survey 2022. In addition,
there have been links made to the US Support for Eomn@rowth in Asia (USSEGA)
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program éeehttps://pdf.usaid.gov/pdf docs/PA00ZDSZ.gdivho are looking to share
the GISE process as an example of good practice to their networks.

Disseminationalso occurred through the usual INWES communications channels, i.e.,
news items on the website, social media, and newsletter, and through the
@INWES_Global and @INWES_Europe Twitter accounts, etc.

Through the efforts of our consultants and volunteers,rathtional and international
external organizations also shared the survey, and these ariliSedie 4

The survey was also shared on multiple social media groups for networks of women in
STEM (e.g., Women In Mathematics a US based Facebook Group)inkedin
professional groups (e.g. EDI in STEMM). Personal contacts reached the World Health
Organization and UN groups outside Afri¢agure 2 shows photographs of promotion
and dissemination of the GISE 2021 report and 2022 guestionnaiBesivia, Korea,

Sierra Leone and Conggrazzaville.

Table 4: Groups and Networks who disseminated to their own members

Country/Region Organization Notes

ACAFEI - L'association
camerounaise des Femmes
Cameroon, Africa Informaticiennegthe
Cameroonian Association of

Women in IT)

Women in STEM network for youn
women in IT.

PanAfrican organization set up to

encourage solidarity between all

member statesittps://au.int/Shared
with local contacts.

Africa African Union

. African Women Leaders Netwol Network set yp _as an Afr_lcan Unio
Africa Commission initiative.

(AWLN) www.awlnafrica.net

Computer training school for wome
Ctte dol and girls.
Africa AmazoOn du Web https://www.facebook.com/lesama

on

Nonprofit organization training
young girls, children, and people
N ~ . .

Ctt e dol Centre MARée de LUmicre from dlsaanntaged squal classes
Africa digital professions.
https://www.facebook.com/Centrel

AReedeLUmiere/
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https://pdf.usaid.gov/pdf_docs/PA00ZDSZ.pdf
https://au.int/
http://www.awlnafrica.net/
https://www.facebook.com/lesamazoon
https://www.facebook.com/lesamazoon
https://www.facebook.com/CentreMAReedeLUmiere/
https://www.facebook.com/CentreMAReedeLUmiere/

Table4dc on't

0d

Country/Region Organization Notes
PanAfrican STEM NGO providing ¢
figirls into ST
Ctte do| DynExAfrica(Dynamiqueset| financial empowerment for youth i
Africa Excell entes disadvantaged and rural areas.

https://www.facebook.com/DynExc
frica/

Cameroon, Africa

Educlick Africa

E-learning platform to make
education accessible to displace
persons and refugees.
https://www.facebook.com/EduClic
Africa/

Europe,
North America,
and Pacific Nations

Gender & STEM Network

Network of researchers/ social

scientists specializing in gender
issues in STEM.

https://www.facebook.com/groups
enderandSTEM/

Kenya, Africa

ICRW - International Center for
Research on Women

Global research institute whose
mission is to empower women,
advance gender equality and figh
poverty.https://www.icrw.org/

Incubation centre for young peopl

N .
c Atfriia do | mpact 6 Lab U https://www.facebook.com/Incubat
r.UNESCO/
Noted that ISC connections were
Global International Science Council regional and in Latin America.

https://couil.science/

BrazzavilleCongo,
Africa

La Maison de la Société Civile

Network of civil societies and NGO

Cameroon, Africa

Networks of Scientific Journalis’
of Africa and Gender Data
Journalists

OWSD-Africa - Organization for
Women in Sciencéor the

OWSD is a global organization
linking women scientists from the

Africa Developing world (African developing world, with regional
chapter) networks.
_ PAVNET - Pan African Volunteering experts aiming to
Africa reduce poverty.

Volunteers Network

https://pavolpavnet.medium.com
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https://www.facebook.com/DynExcAfrica/
https://www.facebook.com/DynExcAfrica/
https://www.facebook.com/EduClickAfrica/
https://www.facebook.com/EduClickAfrica/
https://www.facebook.com/groups/GenderandSTEM/
https://www.facebook.com/groups/GenderandSTEM/
https://www.icrw.org/
https://www.facebook.com/Incubateur.UNESCO/
https://www.facebook.com/Incubateur.UNESCO/
https://council.science/
https://pavolpavnet.medium.com/

Table4dc ont 6d

Country/Region

Organization

Notes

Ethiopia, Africa

Safe Light Initiative

Nonprofit organization to provide
youth with training and opportunitie
for change in mindset and innovati

skills. https://safelightet.org/

Senegal, Africa

Sciences et Technologies au
Féminin

Women in STEM network.
https://www.facebook.com/Femme
nSTIM/

Global

Space Generation Advisory

The network of young professiona
and students in the space industr

Council https://spacegeneration.org/
STEM organization providing hand
Ethiopia, Africa STEMpower on labs for prauniversity students.

https://www.stempower.org/

Africa UNESCO Cameroon
Africa UNESCO Congo
Africa UNESCO for Central Africa
Africa UNESCO Ctte
Africa UNESCO Peacemakers

Kenya, Africa

UoEm (University of Embu)

Chartered university
https://embuni.ac.ke/

Bolivia, South

UPSA (Universidad Privada de

Private university

America Santa Cruz de la Sierra) https://www.upsa.edu.bo/es/
WEEO- World Eederation of http://www.vvfeo.orq/Shgred t_hroug
Global the Women In Engineering

Engineering Organizations

committee.

Kenya, Africa

Womenédés Ecor
Empowerment Community of
Practice

https://weecopkenya.orgl CoP led
by ICRW.

Zimbabwe, Africa

ZIE Women inEngineering

Network of Women in STEM
https://www.facebook.com/WIEZim

abwe/
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https://safelightet.org/
https://www.facebook.com/FemmesenSTIM/
https://www.facebook.com/FemmesenSTIM/
https://spacegeneration.org/
https://www.stempower.org/
https://embuni.ac.ke/
https://www.upsa.edu.bo/es/
http://www.wfeo.org/
https://weecopkenya.org/
https://www.facebook.com/WIEZimbabwe/
https://www.facebook.com/WIEZimbabwe/
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Leone,Republic of Korea, and CongeBrazzaville
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Results of the 2022 Survey

Actual country and regions

As noted in 2021, it was very possible to reach a wide range of countries: the target
was a minimum of 15 countriebut the survey reached 78 2022 (Figure 3)Few
countries reached the target sample size of 100, aside from: South Korea, Japan, India,
Europe (as a region), Englisipeaking Africa, Frenchpeaking Africa, and Cameroon
similar to the responses from 20Despite this, analysegerecarried out on the responses
even where the sample sizes were smaller thanvbh@d there wagdicaion of some
statistical meaning. Responses were grouped and included in comparative analyses where
relevant.

(KEY: white =0 responses, green = responses)

Figure 3: World Map indicating reach of the GISE Survey
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Summary Tables of Data
The following tables provide an overview of the output data from the 2022 survey.

Table 5: Targets and Numbers Achieved

Target Achieved
Responses 1500 | 2900 approx. of which 1911 have been included in initial analys
Countries 15 79 across all regions of the world (except Antarctica)

Female: Male | 50:50 | 49:51

STEM Sectors | N/A 32 specialisms identified, reategorized into 7 STEM Clusters

As shown in Tabléb, the initial targets of the projectene reached Of the near 2900
responses to the questionnaires, around 280 were discarded due to errors etc. and a further
676 responses from Africa arrived after the deadline. Of the late responsesi®l5
included in the secondary analyses.

Table 6 shows théreakdown of analyzed responses by gender vs region or country.
Responses from 967 med85women and 9 nobinarieswere analyzed

Table 6. Breakdown of analyzed responses by Gender X Region/Country

English | French South South
Africa | speaking|speaking| Europe | India | Japan | RoW* . Taiwan | Totals
. . America | Korea
Africa | Africa
Men 194 85 109 21| 644 16 42 5 18 27 967
Women 242 95 147 44| 258 130 59 38 138 35 944
Non- g**
binary
Grand 180 256
Totals 436 (301)  (650) 65 902 146/ 101 43 156 62 1911

* RoW = Rest of World, i.e. clustering of all other countries and regions.
(Figures in brackets) include the late responses.

*The9nonbi nary responses are included across the row of
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Table 7 shows the breakdown of analyzed responses by STEM chgaérstregion or
country. The largest cluster was Math. IT with 583 responses followed by 527 from
Engineering.

Table 7: Breakdown of analyzed responses by STEMluster X Region/Country

Region/ Agricul- Engin- Health & Natural Other Social Grand
. . Maths & IT . STEM .
Country tural eering Medicine Sciences Sciences | Total
areas
436
Afri
rica 38 65 46 99 55 28 105 (951)
Europe 2 16 2 17 7 7 14 65
India 10 288 30 414 89 26 45 902
Japan 6 32 38 6 45 13 6 146
RowW* - 54 7 16 17 6 1 101
South 1 12 . 9 4 4 13 43
America
South 1 42 21 19 58 7 8 156
Korea
Taiwan 2 18 24 3 10 3 2 62
African 31
Diaspora (35)
Grand 60 527 168 583 285 94 104| 1011
Total

* RoW= Rest of World, i.e. clustering of all other countries and regions.
(Figures in brackets) include the late responses.

We include here the total for the African Diaspora but note that as the sample sizes of 31
(and with the late respons&b) was smallanalyses were not carried out on the African
Diaspora as a separate grouping of peoples.

Analysescarried out
As noted earlier, there were two phases of analyses:

9 Initial analyses based on 1911 responses
1 Secondary analyses for the late responses Afoita included the comparison of
Englishspeaking and Frenetpeaking Africans to the statements

The initial phase included extensive comparative analyses of responses to the key gender
perception questions BB6, C16, etc. to Hi15. These were carriedubas for 2021.

Further comparisons by gender, etc. have also been conducted based on the response to
some of the key Section A questions.
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Analysis of responses to sections B to H, including C/D, were prioritized for South Korea,
but also conducted acroat data and for each distinctive GISE Countries/Regions with a
large enough number of responses or meaningful results.

Table 8 lists the statistical comparisons according to gender, STEM clusters, country, or
HDI and GGI. For 2022, special focus was pthoa Africa as shown in this table.

Table 8: List of Statistical Comparisons Conducted

Type of comparison Description

A comparison of responses to sectionkl Bor all male versus all
female/norbinary (NB. All nonbinary respondents considered

1. By gender themselves to have similar issues to women and so were cluste
with female) globally, and then for South Korea, Africa, India,
Japan, Europe, South America, and Taiwan.

A comparison of responsesgections BH by STEM Cluster. This
requires at least two analyses: globally and for each region 2a.
2. By STEM cluster Overall Comparisons to find statistically significant values for th
mean response values, followed by 2b. Multiple Comparisons o
STEM Clusters.

For each STEM Cluster, a binary comparison of male versus fe
3. By STEM X Gender | responses to SectionsHs

A comparison of responses to sectionbl Bor South Korea agains
all other countries/regions, i.e., rest of the world, and similarly fc

4. By Countr
y Y Africa, India, Japan, Europ8puth America, and Taiwan.

A 3-way comparison of STEM Experience (early careermid
career, and senior) across all responses to sectibh@\Bo sets of
analyses: Overall Comparison and then Multipemparison)

5. By STEM followed by three avay comparisons across all responses of
Experience a. male early career vs. female early career

b. male midcareer vs. female midareer

c. male senior vs. female senior
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Table8cont 6d

Type of comparison Description

Comparison of male vs. female across ALL data to their respon
6. Leaving STEM the question in Section A f2
considered | eaving STEM perm

Comparisons of responses to sectiorid Bcross countries
7. By HDI and GlI clusteredaccording to levels of HDI and GlI, followed by
comparisons of groupings by gender X HDI.

For Africa only: a comparison of responses to sectiohbfBr

a. women in Africa compared to women
in all other areas of the world,

8. Focus on Africa b. and men in Africa compared to men
in all other areas of the world.

Additionally, the secondary phase analysis compared ERrglish
Speaking and FreneBpeaking Africa.

Wherepossible, statistical tests employed replicated those employedira@@2nclude:
@Testing variances for e q uway iott lginary usi ng
comparisons, or for homogeneity in multiple comparisons.
(b) T-test for tweway comparisons
(c) ANOVA and Welch for threavay comparisons

(d) Extended techniques, e.g., Mawitney and tests for small sample sizes, were
applied when data conditions were not validated, but conclusions tended to remain
the same.

(e) Bonferroni tests for multiple comparisons.

When interpreting the results, the actual mean values and variances for the group were
taken into consideration.

Interesting results and interpretations

The following outlines the most interesting of the comparisons, i.e., where the test
resultsidentified clear differences in the populations
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Does AThe gl obal war of the sexeso

A comparison of all responses shows that for nearly all statements there are
significant differences in responses between men and womebitmany. And tte higher
sample size means that we can be more confident that men and women indeed disagree
with each other over gender barriers in STEM.

Globally, there are notable differences of opinion across many statements, as can be seen
in the snapshot of data sedtby the value, where a highvalue indicates the groups are
different (Figure 4) Comparing against the 2021 results, we note that statements where
there were greatest differences in 2021 appear quite high up in the set of statements where
there is dsagreement between the genders in 2022HBe(l have not been personally
affected by gender barriers in STENB5S (Women receive the same social evaluation and
respect as men in their roles as scientists or engineers by their colleagues, professor,
manaers, funding donors, academic association, scientific society, professional
institution, etc.), ands2 (Women equally receive the appraisal or award for the outcome

of their project or research or work) where women are more likely to disagree, and also
E3 (It is appropriate to introduce a quota system or affirmative actions to solve gender
inequality in the STEM field) where men are more likely to disagree.

The full list of disagreements in 2022 is much longer and we note that the top
disagreements appeahen comparing the first two of the direct and indirect experiences
statements: women are much more likely to report having experienced gender barriers,
than men are likely to report having seen women experience these gender barriers.

CD1 Women in STEM bimg disadvantaged in receiving promotions, grade appraisal,
research funds or scholarships because she is female.

CD2 Women in STEM being disadvantaged in participating or leading
a research/work project or team because sferiale.

At the other end of the scale, women are more likely than men to agree that quota
systems/affirmative actions and strong policies are necessary (statdfBeatsl E2
respectively), although the differences are not so stark.

Sadly, the statemeitl (I believe things will turn out fine in the future career for women
in STEM) also appears in this list of disagreements between men and women.
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Independent Sample Test: TTests
Descriptive Statistics t-test for Equality of Means
Female
Female A
Non- Male- Significance
Statement$ binary - o Non- Mean Male-SD t df Tgvo-sided
inary-SD
Mean

CcD1 2.74 1.35 1.77 1.05 17.44 1778.90 0.00
CD2 2.69 1.34 1.81 1.08 15.77 1808.45 0.00
G1 2.45 1.25 1.69 0.89 15.42 1697.02 0.00
G2 2.43 1.27 1.67 0.89 15.16 1683.85 0.00
H3 2.66 1.36 1.82 1.04 15.10 1769.58 0.00
G5 2.70 1.36 1.86 1.07 14.95 1788.93 0.00
CD6 3.09 1.32 2.28 1.29 13.62 1903.62 0.00
G6 3.24 1.52 2.35 1.34 13.54 1866.11 0.00
B3 2.64 1.33 1.89 1.12 13.31 1837.,83 0.00
CD3 2.87 1.37 2.11 1.15 13.01 1834.91 0.00
CD4 2.87 1.34 2.13 1.17 12.91 1860.36 0.00
E1l 2.02 1.05 1.48 0.78 12.60 1735.95 0.00
F2 3.93 1.36 3.17 1.45 11.88 1904.57 0.00
G3 2.31 1.24 1.72 0.94 11.61 1759.36 0.00
F1 3.28 1,48 2.54 1.33 11.50 1879.01 0.00
B6 2.55 1.36 1.90 1.12 11.28 1829.06 0.00
G4 2.44 1.21 1.86 1.03 11.16 1844.93 0.00
F4 3.99 1.35 3.29 1.52 10.57 1892.42 0.00
B1 2.30 1.33 1.73 1.05 10.40 1796.04 0.00
F3 3.49 1.46 2.81 1.43 10.18 1904.09 0.00
CD5 2.31 1.29 1.77 1.09 10.01 1843.12 0.00
B2 2.30 1.26 1.81 1.09 9.04 1859.91 0.00
H5 1.97 1.07 1.65 0.91 7.15 1842.80 0.00
H1 2.14 1.05 1.83 0.86 7.07 1820.55 0.00
B5 2.53 1.35 2.16 1.20 6.30 1874.33 0.00
H2 2.15 1.04 1.97 0.96 4.04 1887.00 0.00
B4 2.57 1.32 2.36 1.34 3.44 1908.00 0.00
G7 2.89 1.30 2.76 1.37 2.04 1906.22 0.04
H4 1.65 0.96 1.57 0.80 1.77 1835.61 0.08
F5 1.75 1.12 1.82 1.12 -1.26 1908.00 0.21
E2 1.48 0.79 1.66 0.95 -4.68 1864.25 0.00
E3 1.98 1.14 2.36 1.39 -6.58 1849.10 0.00

(NB. Data in GREEN and RED indicate where differences betweengh@nd women are notable. Data in
GREEN are for statements where women are more likely to disagree than men. Data in RED are for
statements where men are more likely to disagree with women.)

Figure 4: Snapshot of results for theGlobal War of the Sexes

*Statements corresponding to Figure 4 are as follows.
B1- Girls and boys are equally encouraged to choose any major/field of study in STEM during their
education period.

B2- Female students in STEM receive equally fair assessmahegpgraisals for their work, task, or project
results, compared to their male counterparts in the same programs and levels.

B3- Women in STEM receive equal work distribution and work appraisals compared to men of the same
qualifications and level.

B4- It is equally difficult for a woman as for a man to get a job in the STEM field with the same qualifications.

B5- Being promoted or becoming a tenured professor or a principal investigator is equally difficult for
women in STEM as for men in STEM.

B6- Womenin STEM generally receive equal pay for equal work, compared with their equellified
male colleagues.
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CD1- Women in STEM being disadvantaged in receiving promotions, grade appraisal, research funds or
scholarships because she is female.

CD2- Women inSTEM being disadvantaged in participating or leading a research/work project or team
because she is female.

CD3 Women in STEM being sexuallgarassedlinguistical or physical) or treated unfairly by their
colleagues/peers (in class, laboratory, teamoak, etc)

CD4- Women in STEM being sexually harassed (linguistical or physical) or treated unfairly by their senior
classmate, lalnate or professor (in university laboratory or project group),eaic senior colleagues or
managers at work.

CD5 Women h STEM being disadvantaged in accessing research/work equipment or information because
she is female.

CD6- Women in STEM being in trouble or leaving study/work/research project due to her marriage,
pregnancy or childcare.

E1- | believe things will turn oufine in the future career for women in STEM.

E2- It is crucial to have strong policy support to solve gender inequality in the STEM field.

E3- It is appropriate to introduce a quota system* or affirmative actions* to solve gender inequality in the
STEM field.

F1- In a relative sense, men are rational while women are emotional, and thus they ought to complement
each other by carrying out roles that are appropriate for their gender.

F2- Primary breadwinners (who take care of financial obligations) of holdsebbould be men.

F3- Women are born to be, or naturally able to care for children in a way that men are just not as capable.

F4- In order to maintain the order and peace of a family, the husband should have greater power and authority
than the wife.

F5- | believe gender equality will be fully achieved only if women are given equal opportunities as men.

G1- Women are equally granted or entrusted equal roles for their research or project or work performance
at the laboratory and at work.

G2- Women equallyeceive the appraisal or award for the outcome of their project or research or work.

G3- The strictness, objectiveness and importance of the research or task outcome are equally respected
regardless of the sex/gender of the person in charge.

G4- Dealing wit funders (those providing funding for research projects or those providing the budget for a
work project), in terms of administrative or budget process, is equally fair regardless of the gender/sex of
applicant or project leader.

G5 Women receive theame social evaluation and respect as men in their roles as scientists or engineers
(by their colleagues, professor, managers, funding donors, academic association, scientific society,
professional institution, etc.)

G6- Marriage, pregnancy or childcare Mieathe same effect on scientist/engineer regardless of their
gender/sex on their study, research or work performance.

G7- Female students in STEM are intimidated in the laboratory or in classes or in the workplace because
they are female.

H1- On balance, mSTEM career has progressed well so far.

H2- | am considered by colleagues to be either a leader in STEM, or on track for leadership.
H3- | have not been personally affected by gender barriers in STEM.

H4- My family /partner /friends are, on the whoseipportive of my STEM career.

H5- My current colleagues, managers, professors, are as supportive of me and my STEM career as of others
in the same environment.
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Table 9: Notable highlights of differences by Gender

Region/ Statements where there were .
- ; Comments on the difference
Country significant differences
There were many statements where
there was significant disagreements
including all theCD statements, with
5 out of the 6 CD statements being
the most disagreed with. The
following statements were also
contentiousG5, G2, G1, H3, G6,
4,B B1.
G4, B3, G3and In South Korea, there were strong
disagreements for these statements with
In addition, women were more likely mean difference in response values oftel
to agree with these statements: over 1.
South | E2Itis crucial to hae strong policy
Korea | Support to solve gender inequality if For G7, it seemed men were more likely
the STEM field. agreethan women with this statement.
E3 It is appropriate to introduce a
quota system or affirmative actions NB the sample size for men was small af
solve gender inequality in the STENM P
' 18.
field.
And an unusual disagreement:
G7 Female students in STEM are
intimidated in the laboratory or in
classes or in the workplace because
they are female.
The major disagreement was for:
G6 Marriage, pregnancy or childcar¢ The statistically significant disagreement
Africa | have the same effect on were not notable!
scientist/engineer regardless of thei There were no disagreements with a me.
gender/sex on their study, research| difference value greater than 0.07.
work performance.
: Although the overalsample size was
. All of the CD h .
Taiwan of the CD statements were in the small (total of 62), the tests indicated

top areas of disagreement.

statistically different results.
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Table9cont 6d

Region/ Statements where there were .
S ; Comments on the difference
Country significant differences

H3 | have not been personally There were quite strong disagreements f

affected by gender barriers in STEN these statements with a mean difference

Also, B5, B3, B6, G5, and: response value sometimes slightly greatt

Europe | FlInarelative sense, men are than 1

rational while women are emotional| The disagreement over F1 may be

and thus they ought to complement| surprising, given the expectation that the

each other by carrying out roles thai is more gender equality in Eurofiean in

are appropriate for thegender. most other regions of the world.

The statistically significant .

from the following statement: disagreement, men were more likely to

India disagree with the B4 statement! Howeve
) . it may be that this is due male

B4 Itis equally difficult for a woman| respondents in India claiming a bias for

as for a man to get a job in the STE| \women in STEM.

field with the same qualifications.

H3 I have not been personally

affected by gender barriers in STEN

Also, G5, CD2, B3, G2, G3, B2, G1, .

G4 andF3. As for South Korea, in Japan there were
strong disagreements for these statemer
with a mean difference in response value

Ja As could be expected there is also | more often than not ovdr.
pan i _
isagreement: Women are much more likely to agree

E3 It is appropriate tantroduce a with E3 than men.

guota system or affirmative actions |

solve gender inequality in the STEN

field

and withB3.

F2 Primary breadwinners (who take| There were some very strong

care of financial obligations) of disagreements between men and womel

South | households should be men. with F5 having a mean difference value
America | Also, G5, F1, B4, CD3, B5, CD2, over 2. NB. The sample size of men was

CD1, CD4andF4.

very small: only 5, and perhaps this is ng
meaningful.
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nfgévf
Results from other comparisons

Interpretations were possible when comparsgoss STEM sectors and different
countries and regions. Examples of these are:

1 The comparison of all STEM Clusters in South Korea

1 South Korea compared to all other countries aggregated

1 Where there were sizable samples for other GISE countries/regmnafrica,
Europe, Japan, etc.

Some interesting results came from global data to compare: men versus women by STEM
Clusters; men and women in the 3 groupings Early CareerQdider, Senior; and men
versus women according to whether they have considiesgihg STEM.

The most difficult to interpret are the results for STEM Clusters as this requires referring
to two different tables of statistical results (i.e. the Overall and Multiple Comparisons), as
well as the tables for codes (i.e. the STEM Cluster letter codbe table on pagé and

the coding of responses to indicate gender equality as shown in the table d).page
Interestingly, the global overall comparisons for STEM Clusters showed several
statistically significant differences and detailed interpretations could lead to a whole new
report.

For Countries X STEM Cluster sef analyses, there were not so many obviously
significant responses, which may be due to sample sizes, but a longitudinal analysis may
reveal more.

Finally, the comparisons between African men and all other men, and African women and
all other women are ahuded in this section.

The most notable and a sample of interesting differences are recoiiddunéa 9 and 10.
Table 9 shows differences in responses by gender while Table 10 outlines other
comparisons; foexample Korea vs other regions.
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Table 10: Other notable results from comparisons

Comparative
Analysis

Statements of interest

Comments

South Korea vs
all other regions

G6 Marriage, pregnancy or childcare
have the same effect on
scientist/engineer regardless of their
gender/sex on their study, research
work performance.

CD6 Women in STEM being in
trouble or leaving study/work/researc
project due to her marriage, pregnan
or childcare.

It is very interesting to see how
the two statements where
Koreans seem to digeee
strongly with the rest of the
world are both on the impact o
marriage, pregnancy and
childcare.

Koreans are more likely to
report being affected (CD6) an
more likely to disagree with G6
In both cases the mean value
difference is slightly over 1.

This would imply that the
issues of childcare for working
parents are still very much aliv
in South Korea.

Taiwan vs all
other regions

F4 In order to maintain the order and
peace of a family, the husband shou
have greater power and authority the
the wife.

Taiwanese seem to disagree
with this statement more
strongly than the rest of the
world. This would indicate a
better potential for geder
equality! However, the absolut
mean difference was not high.

Africa vs all other
regions and
Africa X Gender
vs. all other
regions

F4 In order to maintain the order and
peace of a family, the husband shoul
have greater power and authority tha
the wife.

F2 Primary breadwinners (who take
care of financial obligations) of
households should be men.

E3 It is appropriate to introduce a
quota system or affirmative actions t¢
solve gender inequality in the STEM
field

Also F1, F2, andF3

In contrast to Taiwan,
respondents from Africa were
much more likely to agree very
strongly with these statements
than the rest of the world.
African menwere strongly in
agreement with F4, compared
men from elsewhere. But they
were also more likely to agree
with E3.

African women were much
more likely to agree to nearly a
statements in Section F (F1 to
F4) compared to women from
elsewhere.
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TablelOcont 6d

Comparative
Analysis

Statements of interest

Comments

South America
vs all other
regions

F1 In a relative sense, men are ratior
while women are emotional, and thug
they ought to complement each othe
by carrying out roles that are
appropriate for their gender.

And sectiorB.

In South America, respondents
were more likely to disagree
with thestatements F1
indicating GE, but also much
more likely to disagree with the
statements in section B,
indicating less GE.

Japan vs all othel

F1 In a relative sense, men are ratior
while women are emotional, and thus
they ought to complement each othe

As for South America, in Japar|
respondents tend to disagree
with F1, much more so,
compared to all other
respondents.

regions ) )
by carrying out roles that are In general, respondents in Jap
appropriate for their gender. are more likely to disagree with
statements so highlighting the
potential for GE.
B1 Girls and boys are equally .../ Europeans do not feel that boy
Europe vs all | encouraged to choose any major/fiel

other regions

of studyin STEM during their
education period.

and girls are equally encourage
into STEM.

India vs all other
regions

CD1Women in STEM being
disadvantaged in receiving
promotions, grade appraisal, researc
funds or scholarshigsecause she is
female.

The significant mean value
differences (absolute values
were less than 0.75) did not
appear to indicate huge
differences of opinion compare
to the rest of the world, althoug
there appears to be more
agreement with CD1.
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Tablel0cont 6d

Compara_tlve Statements of interest Comments
Analysis
We note from the multiple and
the overall comparisons that
responses from the Medicine
and Health sector are more
CD1 Women in STEM being likely to disagree with O1
disadvantaged in receiving (mean value 2.62) compared t(
promotions, grade appraisal, researc Engineering, Maths/Numerical
funds or scholarships because she is Sciences, and Social Sciences
female. (with mean values 2.20, 2.00
STEM Clusters _ _ . and 2.20 r_espective!y). This
And E1 | believe thingswill turn out may surprise those in
globally fine i . . .
ine in the future career for women in engineering sectors who argue
STEM. that we only need to see more
women in engineering for
gender barriers to be reduced.
NB Many other interesting Similarly, responses to E1 are
interpretations are possible! clearly more pessimistic for
Medicine and Health comparec
Agricultural, Engineering,
Maths/Numerical Sciences and
Social Sciences.
G6 Marriage, pregnancy ahildcare
have the same effect on Women in Agricultural sectors
scientist/engineer regardless of their| are more likely than men to
Adri gender/sex on their study, research ¢ disagree with G6. And men in
griculture )
STEM Cluster X work performance. the Agricultural sectors appear
Gender o to be conservative with more |
F4 In order to maintain the order and| agreeing with F4 than women i
peace of a family, the husband shoul Agriculture with a mean
have greater power and authority tha difference of 1.4.
the wife.
CD1 Women in STEM being
disadvantaged in receiving
promotions, grade appraisal, researc
funds or scholarships because she is
female. There are many statements
Engineering | CD2 Women in STEM being where women in Engineering
STEM Cluster X | disadvantaged in participating or are more likely to indicate
Gender leading a research/work project or | gender barriers, including all of
team because she is female. Section G on treatment at work
Section Gand:
H3 | have not been personally affecte
by gender barriers in STEM.
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Tablel0cont 6d

Comparative
Analysis

Statements of interest

Comments

Early career vs.
Midcareer vs.
Seniors-
Globally

Nearly all statements.

It is notable that the three
categories can be differentiate
in terms of their perceptions of
gender barriers. However as
notedbelow, the mean values
for responses do not vary in on
direction.

Senior X Gender

H3 | have not been personally affectg
by gender barriers in STEM.

CD1Women in STEM being
disadvantaged in receiving

promotions, grade appraisal, researc
funds or scholarships because she is
female.

CD2 Women in STEM being
disadvantaged in participating or
leading a research/work project or
team because she is female.

G1 Women are equally granted or
entrusted equal roles for their resear
or project or work performance at the
laboratory and at work.

G2 Women equally receive the
appraisal or award for the outcome o
their project or research or work.

Senior women in STEM ere
much more likely to disagree
with H3 compared to senior
men. And to disagree with G1
and G2. They were also more
likely to report having been
disadvantaged at work (CD1
and CD2).
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Tablel0cont 6d

CoAr\npara_tlve Statements of interest Comments
nalysis
G6 Marriage, pregnancy or childcare
have the same effect on
scientist/engineer regardless of their
gender/sex on their study, research ¢ Mid-career women (i.e., 120
work performance. yearsbd6 experie
likely to report having been
H3 I have not been personally affect¢ impacted by marage and
Gender might be as expected. What is

CD6 Women in STEM being in
trouble or leaving study/work/researg
project due to her marriage,
pregnancy, or childcare.

Also, G5, G2, CD1, G1, CD2, B3.

not so expected is the number
statements where there is a big
difference (i.e., 1 or nearly 1)
between the responses of
women and men.

Early Career x
Gender

None!

This is included tdnighlight
how early career women (i.e.,
up to 10 years in STEM) do no
report any significant
differences compared to early
career men.

Leaving STEM

This analysis compared the response¢
by men and women to the question i
Section A:Have you left STEM or
considered leaving STEM
permanently?

The analysis shows that there
are differences in responses to
this question, but with a strang
mix of results. Men are more

l'ikely to repl
than women, whilst women are
more definitive with their
responses and either reply with
a Yes or a No.
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Countries grouped by human development & gender equity indices

(HDI/GII)

An additional analysis assessed the concept of comparing responsdsterions
according to groups of countries with the sarakies of the HDI (Human Development
Index) and secondly with clustering of countries according to the Gll (Gender Inequality
Index).

For HDI, it was notable that responses for countries with Very High and High ratings were
almost indistinguishable: the mparative analysis showed only three statements where
there was any statistical difference in the mean values. The responses for countries with
Medium and Low Ratings were also remarkably similar. It may be possible to simplify
comparisons in the future lgrouping Very High and High HDI countries, and Medium

and Low HDI countries. This will enable other interesting groupings to be considered
while keeping sample sizes large.

In 2021 there were only a handful of questions for which the correlations wenengfeh

where the absolute values of the coefficients indicated a low to moderate correlation. But
with the increased sample size, this year it was clear that there is a close correlation
between HDI and GllI: i.e. the results and comparisons for couhiri€dl rankings were
similar to the results and comparisons for HDI groupings.

The statements of greatest interest were:

G6 Marriage, pregnancy or childcare have the same effect on scientist/engineer
regardless of their gender/sex on their study, resesralork performance.

CD6 Women in STEM being in trouble or leaving study/work/research project due to
her marriage, pregnancy or childcare.

G7 Female students in STEM are intimidated in the laboratory or in classes or in
the workplace because they fmale.

There is a distinct difference in responses to these statements: respondents from high HDI
countries are more likely to disagree with these statements.

Focus on Africa

In the above section amd Table10, we have reported on some of the moogable
comparisons for African men vs. all other men and African women vs. all other women
from the initial analyses.

In addition, a secondary analysis was carried out making use of all the late responses to
compare responses from Enghsgbeaking Africas to Frenckspeaking Africans. There

were no interesting differences to report. This does not mean that there are no differences
across countries in Africaof course, but it would confirm that there are no systemic
cultural issues related to the Europefdiicial language in use.
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Other considerations andissues:

Assumptions and biases

A key assumption made in this study and in preceding studies is that it is women
who are impacted negatively by gender inequality. A few respondents noted this, and in
some ases added quite strongly worded comments (here shown verbatim):

nGirls are given unfair advantages in STE

=1}

[ .. .11 don't think there is any gender
inequality for males. Because girls are gegtmore chances and opportunities than
boys. o

il believe that females get much more opp
also in other aspects of the opportunitie
fi i feel that there are enoughTHeralweo f or
need of extra quota or anything else for womehis creates inequality between

women and men . And this wild.l |l eads to di
il totally agree that women are facing i

facing issues. So | belie never see issue only from women side when it is gender

i ssue. Here both are victims on someti mes

fil have seen cases where Women not only receive equal opportunities as Men but also
have a bias TOWARDS them [...]060

In futurestudiesjt will be important to address these concerns of biases and assumptions
explicitly. This will need both justification where an assumption has to be made, or
alternatively attempt to remove the bias in the statements.

In carrying out the detailed analysisd interpretation, particularly in relation to the GISE
Index, it was noted that there were some statements which could be interpreted in several
ways. For example,

F5 | believe gender equality will be fully achieved only if women are given equal
oppotunities as men.

Disagreéng with statement F5 can bothean that the respondent does not believe equal
opportunities can ever lead to gender equality since there is no possibility of gender
equality, or on the other hand that the respondent believeottiygginder equality to exist
there needs to be more action than just equal opportunity. As a reflection of this potential
for confusion, we note a final comment made by a respondent:
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ifiThere can never be equality wlugothert ¢ ome
field. We must consider pursuing the EQUITY agenda rather. What are the peculiar
strengths and weaknesses of females in STEM? How can it be harnessed so they
become the best in their context. o

This | ast respondent woeunldde rp reogbuaabl |iyt ymo ti sa g
likely to agree with the idea of equal opportunities.
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Confounding variables not yet included in analyses

The following are variables not included in analyses for this study, so may be added

to future projects or INWE®&:gions may be encouraged to conduct their own analyses:

1

1

Family responsibilities: In most regions, there is considerable debate over the
impact of family caring tasks carried out mainly by women. This will be a ripe
area for future analysis.

Age: althoughwhere the career stage was not clear from the number of years in
STEM, the career stage was estimated by comparing year of birth to the number
of years of experience in STEM given.

Original STEM focus: when considering the STEM specialism or sector of a
respondent, if the current STEM specialism was unclear, the original STEM
specialism was chosen as the representative area of STEM for the respondent.
Type of organization: some of the respondents noted that in their countries the
situation of women in industry was quite different to the situation of women in
public sectors.

The origins of the respondents in principle allows for checks on outliersadtiqe this
guestion was used to assess possibilities of errors in interpretations of the questions
regarding the African diasporti.was clear from the combination of origins that many
respondents misunderstood the question on the diaspora: manicamadimed to be part

of the diaspora when the definition would exclude them from being considered.

T

African Diaspora: as noted earlier, this analysis was not conducted in the initial
phase. The sample of respondents who consideesaselvegandwho could be
considered) to form part of the African diaspora was too low for meaningful
interpretation. In future studies, it may be possible to highlight this as a desired
group for responses and aim dissemination and promotion of the survey to this

group.

Othea confounding variables not applied in this phase include the regiecific questions:

=A =4 =8 -8 =9

Republic of Korea: regions of origin

Africa: belonging to a large or polygamous family
India: religion and caste

Europe: disabilities and other aspects of diversity
New questions for Latin America

The raw data is being made available to the regions and others who will be able to add to
the analyses by comparing results clustered by the values of these confounding variables.
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Sample sizing

In 2021, concerns were raised sample sizing. These concerns were considered,
and a proposal was made to address the need for sample sizes that reflect population sizes.
A further review was carried out this year to assess current practice regarding global
surveys. Advice was also t@ined from the contracted data analysts and statisticians.

The OECD Handbook on good practice for creating composite indices provides guidance
on sample sizing (OECD 2008). The OECD Handbook summarizes the various approaches
and notes that the sample sizan be small, and choices are guided by heuristics with no
fully objective method to agree a minimum sample size.

The advice from the data analyst on this project is that the statistical tests will themselves
indicate which results are robust and whack not. To be on the safe side, the heuristic
that 30 or fewer responses is too small a sample was also applied.

AA t ool f-dahe GISEirdexg e 0

In 2021, there was a proposal for an index to measure the progress of women in
STEM at national oregional levels. An approach was proposed based on comparing male
versus female perceptions of gender barriers: the wider the variance between men and
women, the more likely gender barriers exist and the less likely there will be change. This
index would I measuring the potential for gender equality in STEM.

In testing the proposed index, however, it was found that the variations at one end were
not linear and at some points did not vary enough to distinguish between regions.

In 2022, a new slightly diffemt form for the GISE Index has been proposed. It is based
on considering two aspectsfactors

1 a comparative factoviews of Gender as for 2021, this results from comparing
perceptions of men and of women and where there is agreement, this is likely to
mean potential for better gender equality in STEM in the immediate future

1 an absolute factdpifferences in Perceptionswe can also consider any absolute
indicators of gender issues and sexism. Where these exist, there is lack of gender
equity right now

The reasoning for this is that we wish to be able to compare not just numbers of women in
different STEM sectors but also shifts in cultural change. Those shifts would be indicated

by the comparative factor. The absolute factor though provides coneidenae of
gender equality.

Figure 5Sprovides a higHevel logical view of this composite index.
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This first analysis includes almost all questions from SectieHsiEe., the question marks

in thediagramin Figure 5can be replaced with all statementslyOguestion F5 has been
discarded. Initial coding was drafted as shown: Survey questions on gender barriers.

GISE Index

F Gender roles

B Gender in STEM [

C/D Experiences

E Support for policies [

C/D Experiences

G Barriers at
work/study

H Career progress

Figure 5: The 2022 GISE Index based on two factors

Addressing concerns arising from initial analyses

Initially there were a few concerns, which are here resolved. An initial worry was
discovering a positive association between Section F and the other sections (i.e., B, CD).
This concern was addressed relatively easily.

At first glance, F should be negate | vy
the other sections

at ed.
Afwhat

correl
measur e

F

s 0.

measur
It

perceives gender inequality would also wish for gender equality: since statements in
Section F are negatively wordéith the sense that the scenarios presented are negative
from a gender equality standpoint), someone who reports perceiving unequal opportunities

between boys and girls (disagredth would also disagree tél (In a relative sense, men

are rational whilevomen are emotional, and thus they ought to complement each other by
carrying out roles that are appropriate for their gende

Disagreeing witBB1 means that respondents recognize a gender barrier (due to gender
inequality) and disagreeing withl meansthe respondent does not wish for gerder
specific roles (due to gender equality). As such, the scales in both sections are already in
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the correct direction (the higher the mean, the more respondents wish for gender
equality/perceive gender inequality). Thigans that responses to F are not reverse coded
for the purposes of the GISE Index.

In addition in the initial test, India scored relatively well in comparison to other regions
on the factor "Absolute view of gender barriers in STEM", but one of the worst in terms
of "Comparative view of gender barriers in STEM". This may be that the sampling is
skewed towards India as there are many responses from India. Similarly with the number
of responses from Africa as compared to the rest of the world. It may be that we are
detecting a difference between men and women in India, but not elsewhere and so
assumng agreement elsewhere rather than having enough information to support that there
is disagreement.

A possible solution is to employ only the absolute factor, but this doemeet the
approach sought after, i.e., being able to use comparative datadingteapplied the
following differentiated coding for responses from men and women for the two factors and
this provided the results shown below.

Factor 1: Absolute views

The initial test analysis indicated that only responses from women should be used
in calculating the first factor (absolute). Since we are comparing regions, a low mean to
any statement would be indicative of lack of gender inequality as perceived by all. Yet if
men perceive no gender inequality (and the data seem to suggest this ettt st
in some instances), and the sample for one region is mostly comprised of men, this could
artificially sway the results to show "gender equality” when in fact, it might be due to an
overrepresentation of men in the sample. Retaining only aasinmm women would
allow for a more comparable view across countries for this factor.

Factor 2: Comparative views
On the second factor (comparative views), only gender gaps/effects when women

report being disadvantaged over men are included. This woold &t a more focused
relevant factor.

For example, regardin®l (Girls and boys are equally encouraged to choose any
major/field of study in STEM during their education period):

i If women disagree more than men, it is included, as well as the magnittige of
disagreement. This shows an issue from a female perspective.
9 If there is no difference or if men disagree more than women, it is recorded as "0".

Also considered was splitting the factor in two: one for when women perceived being
disadvantaged over mgand another for when men perceived being at a disadvantage over
women. This was not implemented here.
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The implemented process and solutions

The following describes the process employed with comments on solving some of
the concerns raised above. Thishis methodology for future analyses:

Step 1: Initial set wp

1.1: To ensure consistency in directionality among all items, items G7, E2 and E3
were reverseoded. As such, for all items, the higher the mean, the more
respondents report perceiving genohequality or wishing for gender equality.

1.2: The dataset is prepared such that each row represents a country or region
(shortened to Region) selected because of the sample size or importance to the
survey.

Step 2: Calculate Factor 1- Views of gender(Absolute)

As Factor 1 is meant to highlight regional differences in how women perceive
gender roles, gender in STEM and experienosly responses from women are
retained for this factor. This also accounts for imbalances in the distributions of
men andvomen per region.

The following steps are applied to response values $extions B, C/D and F
(excluding F5 as explained earlier) only.

2.1Reliability analyses are carried o@mpute the mean value of all items in a
section for each region.

2.2 Standadize themean values for each item across all regions.
2.3Compute the mean values of the standardized means for each section.

2.4 Compute the mean of all 3 sections: this provides the "Views of gender
(absolute)" factor valudhe lower the value of thmean of means, the more
women are reporting experiencing gender barriers.

Step 3: Calculate Factor 2 Difference between genders (Comparative)

This Factor compares responses from women to responses to men per region. If
responses are in agreement (iveere the difference in the mean values = 0) then
we take this to mean potential for gender equality. Positive differences indicate
men do not perceive the barriers that women do, and this will imply a lower
potential for gender equality.

The following seps are applied to response values from sec@dbsk, G and H
only.
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3.1Thestandardized mean difference (d¢. the mean difference divided by the
standard deviation which provides a measure of effect size, was computed for each
item per region.

3.2Given the data structure, positive valuesdandicate a perceived

disadvantage by women in comparison to men. In order to only capture the
experience of women in STEM, wheatevas negative, i.e. where men appeared to
be reporting disadvantages compaiedomend was recoded to 0.

3.3Compute the standardized means of the valuddmfeach item across all
regions.

3.4Now compute the mean for each of the 4 sections.

3.5And compute the means of the means of the 4 sections to iterate the
"Differencebetween genders (comparative)" factor.

The lower the value of the mean of means, the greater the difference between the
gender barriers reported by women compared to men.

Step 4: Calculate the GISE Index

4.1 Compute the mean of both factors to iteratefthea wo GI SE | nde x .
the value, the less likelihood of gender equality in STEM.

4.2To compare a set of regions, the means of the two factonearalized to

range between 0, for the region least likely to have or to progress towards gender
equaity in STEM, and 1 for the region with most or likely to progress towards
gender equality in STEM. The reported GISE Indices are comparative indices for a
set of regions.

An example calculation

Intermediate values for the calculatidosthecomparisongarried out for this
survey lave been provided iAppendicesalongwith all other data. Here, we illustrate
the computational steps by considering the data for Africa.

Stepl.lresults in a recoding of theean value foAfricanwo mendés response
(1.22)to (6-1.22 = 4.78. Similarly the values for E3 (1.44) and @Z.57) are recoded
to 4.56 and 3.43.

Step 1.2 ensures that all original mean values are transposed into a row format.

Step 2.1 tests correlations to ensurevilliity of the data, and mean values for B, C/D
and F of 2.16, 2.56 and 2.77 respectively.

Step 2.2 calculates the standardized values for each item in sections B, C/D and F. For
example, the standardized mean value of B1 for Africa requires the metreand
standard deviation of all the values for B1 across all regions (i.e. 2.07, 2.10, 1.71, 2.32,
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Step 2.3 finds the means of the standardized values for each section B, C/D and F. In the
case of Africathese arel.14,-0.95, and2.11.

3.39, 2.97, 2.36, 3.0), which are 2.50 and 0.58 ec2malpoints). Thus the
standardized value for B1 for Africa = (2:2750)/0.58 =0.74696.

Step 2.4 calculates tl@actor 1 raw valueas themean of the 3 means, to gixee40

Step 3.1 results in calculations for ttandardized mean difference vatlef each item

in the relevant sections. For examphe meardifference valudor C/D1= (mean value

for womeni mean value for men) = 0.57. To standardize, we find the combined standard
deviation for the population dfoth men and women = 1.1753. The resulting

standardized mean differenddéor C/D1 is0.57/1.1753 = 0.49 (to 2 decimal places).

Step 3.2 is applicable to the standardized mean differences of G7 and H4 for Africa,
where the computed results wedel64 and0.11 respectively. These are recoded to O.

Step 3.3 computes the standardized means of the valdexafss for one item across
all regions (as for step 2.2hus,the standardized d for C/D1 for Africa-3.92689.

Step 3.4 calculates the mean of all standardized meahisyagection, so for Africa and
C/D1 this is-0.82.

Step 3.5 calculatebe Factor 2 raw valueas-0.91.

In step 4.1, we combine the two Factor values to obtain the raw GISE Index. For Africa
thisis (-1.40-0.91)/2 =-1.15.

The final stept.2requires ordering the raw GISE Indices to obtain rankings for the
regions being compared.

Summary GISE Index results for the 2022 Survey

The following compares the results for the initial selected set oftgesirand
regions. The results for each of the two factors (absolute and comparative) are included to
demonstrate how they may differ

We note that the index seems to indicate that there is still much to be done in Africa and
in India before change can haop

Conversely, South Korea seems to rank highly in the GISE Index, but it is worth noting
the difference in th@artial indicesfor the two Factors. Thimdex of 0.65 ér Factor 1
(only 4" in rankedorder)implies Koreans are reporting gender barribtg,theindex of
1.00for Factor 2(which is the highestimplies the potential to progress towards gender
equity in STEM.
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Table 11: GISE Index results

Factor 1 Factor 2
oS5 osmiae | LK Comparane P02 e
Index Index

Africa 0.00 0.00 1 0.00 1
India 0.16 0.14 2 0.16 2
Taiwan 0.42 0.45 3 0.32 3
Japan 0.70 0.72 5 0.56 5
European Union 0.73 0.95 7 0.33 4
Rest of the Worlc 0.81 0.79 6 0.70 6
(as a comparison

SouthKorea 0.87 0.65 4 1.00 8
South America 1.00 1.00 8 0.83 7

*Index ofd.00meangyreatestperception of gender barrier aridoomeandeastperception of gender barrier

Next steps and summary

This methodology allows comparisons of regions, and to dive deeper into two
factors for gender equality in STEM, that is, ies o | ut e f w hcamparatved and
Awhat should beo.

We do note that there are some low sample sizes for certain regions and that the GISE
index does not consider variability in responses. Thus for the moment, we should use this
index qualitatively to describe the survey sample, rather than to generalinitativaly.

The results here, however, are highly promising. The intention is to test the above
methodology on past survey data focused on the INWES APNN regional network to
compare the GISE ranking across the countries of APNN. In addition, in thifoiteoh

the GISE index, all items/sections/factors are given equal weights. Future work could
consider testing if components should be weighted differently, and as noted earlier, we
may also wish to split the Comparative Factor into two.
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In past surveys up to 2018, data from the surveys on gender barriers in STEM have
been shared with INWES members to direct their own analyses.

Opening accessd GISE Data and Collaboration

In 2021 requests were made to access the new international raw responses.igo do th
sharing, it is necessary to ensure that data is shared ethically and used responsibly. The
following is the proposed policy to make these requirements explicit.

A policy for access to GISE Data

All organizations and individuals requesting access t@iisE data will be asked
to abide by the following principles:

1 Confidentiality and data protection:

- All requesters of data will commit to ensure that all data be used responsibly
with no attempt to identify any individual. No data can be forwarded onto any
other organization. All requests for onward sharing of data must be referred
to INWES or KWSE.

- All data provided by INWES or KWSE will be stripped of any identifying
personal information to meet the requirements of the GDPR regulations in
the EU and theata protection regulations in Canada.

- INWES Board of Directors will be ultimately responsible for ensuring that
data from 2021, 2022 and any future surveys disseminated by INWES is
protected according to all required regulations relevant to INWES and any
sharing ensures privacy of all respondents.

1 AccessAll access to the data will be by request through KWSE and INWES only.
Any new results will be shared in return with INWES and KWSE.

1 Acknowledgements: KWSE, INWES and the funding organizations of the
proects (past, present, and future) will be acknowledged. All publications or
projects by those accessing the data that include the data or new analysis of data
from any of the GISE related projects (past, present, or future), will acknowledge
INWES and KWSEprominently. Similarly and in turn, INWES and KWSE will
acknowledge those who have carried out new analyses in any publications or
projects that make use of the new analyses.
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Guidelines and guidance provided include:
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1. Data structure and fields for radata

2. A secure online resource of the raw and analyzed data will be created for easy but
secure access to data

3. Logos and templates for acknowledgements

4. A process to share back new analysis results to KWSE and INWES

These guidelines will be made availableotigh the INWES website and promoted to
INWES members and supporters, including contacts made through the GISE project.

A GISE STEM community in Africa

Through the work carried out by the Assistant Consultant in Africa, there are many
contacts in Africa wh are interested in taking part in future surveys and wish to use the
evidence from the surveys to inform future work.

INWES is creating an email discussion group for GISE Africa and sharing this with the
individuals who have expressed an interest, inolgidhe INWES African Regional
Network.

Further activities to share GISE outputs and outcomes
In the near future, the following activities are planned:

1 A GISE webinar as part of the NGO Forum at CSW67 in March 2023.

1 ICWES19, New Zealand, 2023 abstract sbmitted and accepted for a
presentation and wor kshop: nGender Da:
measuring perceptions and experiences a

1 There is appetite for further events in Africa and for collaborations to capitalize
onthe STEMcommuhiy i n Africa. A sesslifoomngent i t |
Actiono is in planning for the next I N
Conference in Dakar, June 2023. This session has been proposed to, and
tentatively agreed by the ARN Chair.

1 Awebinar tdaunch the public report, planned for May 2023 and to include invited
speakers from UNESCO and the GISE Community.

1 Invited talk at the INWES APNN Conference in Ulaanbaatar, Mongolia, June 28
30, 2023

9 Publication in journals e.g. International Journal eh@er (refer to
https://www.unibw.de/gst202@n/call_ijgst_si_papers_20ifficial.pdf )

Abstracts are in preparation for submission.
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Conclusions and Suggestions
Werethe aims of the 2022 survey achieved?

1 The base targets were met; wikier 190 valid responses and a reach76f
countries. In addition, a lat&00+ responses from Africa have been included in
some of the analyses.

1 The project and results from 2021 haveen shared at many events, including
international events.

1 The intention was to create links to external global partners, such as the World
Economic Forum, Data2X and the World Bank. Some contacts have been made,
but more could be done. On the other haimeljinks to UNESCO are strengthened,
particularly in Africa.

1 The focus on Africa and the additional resourcing for Africa has been successful,
al beit | at e. |t is noted that even for
Aitechnol ogy dirhe Ecdromist @&19) is very eedl arfdl as a huge
impact on how to disseminate surveys to be shared in Africa. The report by the
African consultant includes further suggestions and comments to support future
work in Africa.

There are rich outputs and outoesnit was not feasible in the time allowed to carry out
the level of data analysis that could be possible. Not all the suggestions from 2021 have
been incorporated, for example considering similar sized regions with similar
cultural/socio economic issueSther suggestions that have not been considered in this
yearé6s study include:

 The impact of Covidl971 t hi s year s survey did not
compare preand posfpandemic. Although it is tempting to believe that the world
has r et wginesesu stuoa Ificdb, t her e have been s ome
wor k that may i mpact on gendepandama i ndi \
reduced public spending on education and childcare (McKinsey 2020).

1 Job roles have not been included, althougheti®consideration of STEM levels
of experience, and the Latin American specific questions include deaisikimg
roles. It may still be interesting to compare the experiences for women in technical
roles with those in facilitating roles. In additionetissue of gender in technician
level roles is still a potential area for future work.
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1 The processes for runningternational surveys of gender barriers in the STEM
areas and to analyze the dditaye been tested successfully
1 A GISE Index based on twa@omplementarybut distinct factors has been

developed

Key results and outcomes
Important outcomes of the project include:

These will provide the basis for future data analysis aneys.

Other outputs include:

1 Survey questionnaires translated to two new languages: Chinese (Traditional
Mandarin) and Portuguese to add to the existing versions in Korean, French,
SpanishJapanesand English

1 multiple dissemination events, particulaih Africa, to raise the visibility of the
issues of gender barriers and of the GISE project

1 Strengthened visibility of GISE with UNESCO.

In addition, the work in Africa has led to the formation of a large community of STEM
linked by their interest in thGISE project.

Next steps and suggestions for future projects

Proposals to run a further project in 2023 with a focus on data analysis. The surveys
to date have generated a huge amount of data, including regional/country specific data on
confounding vaables, which have not been analyzed in full. In addition, the results of all
past surveys have not been compared across time.

It is being proposed that in 2023, INWES and KWSE seek to carry out extensive data
analyses, and support interested INWES membats external partners to study the
existing data. The GISE Index can be tested on past survey data from the INWES APNN
regions to compare the APNN countries.

INWES will be sharing this report and maintaining interest in GISE through events to be
held during 2023 at ICWES19, and in Regional Conferences for Africa, with the intention
of working with KWSE and other INWES partners to deliver the survey againurefut
years.
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APPENDICES

The following mayinclude documents reproduced as images. They are available in
PDF format upon requeti INWES or KWSE In addition, some are also available in the
languages of the questionnaires.
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Appendix A: Additional Information

A-1. Sampleemail
Sample email inviting individuals and groups to take part

Note: the following text is the long version of emails sent out. Emails were tailored to the
target audience and were usually abbreviated.

Dear colleague

We would like to invite you and your network to take part in a global survey, a
collaboration between the KWSE (the Association of Korean Woman Scientists and
Engineers) and INWES, the International Network of Women Engineers and Scientists.
The survey aptures perceptions of gender barriers in study and work in the sectors and
fields related to STEM (Science, Technology, Engineering and Mathematics). This survey
has been carried out regularly since 2014 in Korea and the Asia and Pacific Nations
Network d INWES. Last year we were tasked with extending the survey to across the
world. This year, the survey is bigger. In particular we want to hear from African scientists
and engineers but all responses from all countries are welcome and necessary.

We ask allgenders, adults who are studying, have studied, are working or have worked in
any area of STEM, including social sciences, medicine, architecture etc. to take part in the
survey. We also ask you to share with your networks and to encourage them tattake pa
For any country or region where we reach over 100 responses, we will be able to analyze
the data for that area and compare the situation of women in STEM across countries.

The survey is available in several languages online as Google Form, includjighEn
https://forms.gle/PAnrZFUWiUD8RsXFAFor more information, for links to the survey

and information in many other languages and for the 2021 GISE report, please refer to the
project webpagehttps://www.inwes.org/giseThe questionnaire is fully confidential.

This survey is caprehensive but not long. As many of the sections are cesipésific,

a respondent will complete around 10 sections where the key sections are short. We

estimate it takes about 10 minutes to complete.

0 Have you ever been asked to explain why there arenfemven in STEM or
what the issues are? Some issues are common across countries and STEM
sectors. But some are not. This survey will help us to see what are common
issues, and which are not.

0 We need data on perceptions. We need to know how people, meroamahw
feel about gender in STEM. Where perception gaps are small, there is potential
for change. Where men and women feel equally valued, there are potential
solutions to share. This survey will help to find solutions and policies that work.

0 We need you tdake part so that INWES can suggest ways to create a better
world with the full participation of women in STEM.
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How can you help? Complete the survey NOWittps://forms.gle/PAnrZFuWiUD8RsXFA
and SHARE with all your colleagues, men and women, in all areas of STEM (soce,
technology, engineering, mathematics, medicine & healthcare, construction,
economics, social sciences, architecture, etc.). If your network can provide at least 10
responses, this would be great! Deadline to complete the survey: 25 September. The
survey is fully confidential.

0 The outputs from the project will be a public report comparing the issues,
lessons and solutions for gender equality in STEM around the world. Those
solutions can be used to generate future projects and programmes that work and
is shared with all INWES members around 50 countries. This is in addition to
any country reports (where there are more than 100 responses) which we can
share with your organization to help to inform future projects in that country.

0 What will be the impact of this project on scientists and engineers? The
information we are gathering is vital to be able to suggest policy, organizational,
and government changes that will ensure #1d&M hasa better gender balance.
We know that diversy is important to innovation: if our survey can lead to
more women in STEM, we will aliain withbetter science and engineering.

0 Why the particular interest in Africa? For Africa, there is very little information
about women in STEM: the GISE project autvey hopes to remedy this and
we will be inviting global databanks such as the World Economic Forum, the
World Bank Group, Data2X, and INWES partners such as the World Federation
of EngineeringOrganizationsinternational Science Council, and througN U
channels to make use of the outputs from this year and past years.

If you have any problems in accessing the questionnaire or any questions, please do not
hesitate to contact the Project Managerah.peers@inwes.net

For more information refer to the project webpauéos://www.inwes.org/gise/

Dr Sarah Peers MIET MINCOSE FRSA FIKE

Project Manager for INWES

Mobile/WhatsApp:XxXXXXXXxxxxxxxx| Twitter:@GenderSTEM LinkedInSMCPeers
INWES contactsarah.peers@inwes.net

Member of INWES-Europe | Twitter: @INWES _Europe| Facebook pagéNWES Europe

On behalf o NWES | Twitter: @INWES_Global Facebook pagéNWES | LinkedIn company
page:INWES

The International Network of Women Engineers and Scientists

ATo build a better future worl dwide t 0

hr ou
and girls in all aspects of Science, Tech
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A-2. The Questionnaire

Thequestionnaires in Korean, English, French, Spadiapanese, Chinessd
Portuguesean be made available upon request.

English Version

International Survey 2022: Gender
Barriers in STEM

For men and women working or studying any area of STEM*. A survey forming part of the
collaborative INWES-KWSE Gender perceptions In Science and Engineering (GISE)
project.

*STEM : Science, Technology, Engineering, Mathematics including social sciences,
medicine, architecture, etc.

* Required

About this Survey

The purpose of this survey is to evaluate how scientists and engineers across several regions
in the world perceive gender barriers experienced by women in STEM. The term “gender
barriers” is used in this study to describe hurdles and obstacles women in STEM experience in
their educational and professional lives because of their biological and social identity as
women.

Please take time to answer each and every question as truthfully as possible. There are no
right or wrong answers. Please respond based on your experiences and thoughts.

We estimate the questionnaire takes an absolute maximum of 20 minutes to complete and
there are around 12 Sections only (some very short indeed). Your answers will be used only for
analytical purposes. All data gathered will be published in combined form. This survey is
anonymous and any personal information will be kept strictly confidential. Please see: Data
Protection and Confidentiality (http://inwes.org/gise_DP_Confidentality)

This survey is for respondents of any gender. All respondents will be required to answer
Sections A, B, E, F, G, H. Those who identify as women or more closely female will be asked to
reply to Section C. Those who identify as men will be asked to reply to Section D. Those who
have defined themselves as “other” gender will be asked to attempt to identify whether they
need to respond to either C or D according to the best approximation to their personal
circumstances or lived experiences.

For more information on the project, please refer to www.inwes.org/gise. In case of questions
and queries on this questionnaire, email the Project Manager Dr Sarah Peers
sarah.peers@inwes.net. In case of complaints or more general questions about the project,
email info@inwes.org.

We deeply appreciate your cooperation!

Criteria to be part of this survey
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1. Are you over the age of 18 AND not yet retired? *

Mark only one oval.

Yes
No
Other:

2. Are you working or studying or have you worked or studied in the STEM sectors? *

Mark only one oval.

Yes
No
Maybe

Section A. About you

1. Sociodemographic information

3. 1.7 Your year of birth *

4. 1.2 Please indicate your marital status:
Mark only one oval.

1 Single/ long-term separated/ divorced
2 Married or in a long-term relationship

Other:

Skip to question 6

If married or in a long-term
relationship or otherwise
appropriate:

GISE Report 2022

Skip to question 6
Skip to question 5

For a description of "professional level income”,
please refer to www.inwes.org/gise-glossary.
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5.

1.2 (contd) Please indicate your situation:
Mark only one oval.

1 My spouse/partner and | earn a professional level income
2 Only my spouse/partner earns a professional level income

3 1 am the main breadwinner (i.e. take care of financial obligations) in our
relationship

4 Neither of us are earning a professional level income

Other:

Section A continued 1

1.3 Please indicate the number of children and other dependents needing care
(e.g. elderly and the infirm) in your household:

Mark only one oval.
1 None at all
20neto3

3 More than 3 but less than 7
Other:

58
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7. 1.4 Please indicate the time you personally spend on family/domestic/caring 8. 2.1 Major/main field of study for your first university level degree*. *
responsibilities*:
See Glossary http:/inwes.org/GISE_glossary

Mark only one oval.

Mark only one oval.

1 Mathematics and statistics

2 Computer and information sciences
1 Less than 8 hours a week because there is little need (e.g. no children residing h ional sci
at home, no care of the elderly, or caring of dependents) 3 Other computational sciences

2 More than 8 hours but less than 20 hours 4 Physical sciences

3 More than 20 hours a week 5 Chemical sciences

4 In our household, family/domestic/caring responsibilities are mainly carried out 6 Earth and related environmental sciences

by my husband/wife/partner. 7 Biological sciences

5 In our household, family/domestic/caring responsibilities are mainly carried out 8 Other natural sciences

by staff or by extended family members (e.g. nanny, maid, or grandparents, etc.) 9 Civil engineering

Other: 10 Electrical engineering, electronic engineering, information engineering
11 Mechanical engineering
12 Chemical engineering
Section A continued 2 13 Materials engineering

14 Medical engineering

15 Environmental engineering

16 Environmental biotechnology

17 Industrial biotechnology

18 Nano-technology

19 Architecture and town planning
20 Other engineering and technology
21 Basic medicine

22 Clinical medicine

23 Health sciences

24 Medical biotechnology

25 Other medical science

26 Agriculture, forestry, and fisheries
27 Animal and dairy science

28 Agricultural biotechnology

29 Other agricultural sciences

30 Psychology and cognitive sciences
31 Economics and business science
32 Other social sciences

33 Qther field of STEM (please explain in 4. Comments)
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34 Other field not in STEM (please explain in 4. Comments)

2. STEM specialism and employment
If you are not sure your specialism is included, please feel free to take part but please give
detailed descriptions in 4. Comments.

GISE Report 2022
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9.

2.2 Your current specialism: *

Mark only one oval.

1 Mathematics and statistics

2 Computer and information sciences
3 Other computational sciences

4 Physical sciences

5 Chemical sciences

6 Earth and related environmental sciences
7 Biological sciences

8 Other natural sciences

9 Civil engineering

10 Electrical engineering, electronic engineering, information engineering
11 Mechanical engineering

12 Chemical engineering

13 Materials engineering

14 Medical engineering

15 Environmental engineering

16 Environmental biotechnology

17 Industrial biotechnology

18 Nano-technology

19 Architecture and town planning

20 Other engineering and technology
21 Basic medicine

22 Clinical medicine

23 Health sciences

24 Medical biotechnology

25 Other medical science

26 Agriculture, forestry, and fisheries
27 Animal and dairy science

28 Agricultural biotechnology

29 Other agricultural sciences

30 Psychology and cognitive sciences
31 Economics and business science
32 Other social sciences

33 Other field of STEM (please explain in 4. Comments)
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34 Other field not in STEM (please explain in 4. Comments)

10. 2.3 Please provide the number of years you have of experience in STEM: (add
the number of years of STEM work experience and of postgraduate STEM
study).

11. 2.4 (a)Please also estimate the number of years since your first university level
degree when you have NOT been working in, or studying STEM:

12. 2.4 (b) If relevant, indicate the main reasons for this time out of STEM (you can
select more than one):
Check all that apply.

1 Not STEM qualified

2 Childcare/caring for family

3 Unemployment

4 Health reasons

5 Working in a non-STEM role and sector
6 Never out of STEM!

Other:

13. 2.4 (c) Have you left STEM or considered leaving STEM permanently?
Mark only one oval.

Yes
No

Maybe

GISE Report 2022 © 2022 INWES & KW&

14. 2.5 Your current employment status: *
Mark only one oval.

1 Employed (including self-employed) Skip to question 16

2 Part-time STEM employment and part-time study at postgraduate level (e.g.,

masters, PhD, etc.) Skip to question 16
) 3 Full-time study at postgraduate level
4 Not employed nor studying
5 Working in a temporary job while studying or while job hunting
6. Full-time study at undergraduate/first degree level

Other:

IF NOT employed

15. 2.5 (contd) If not employed, what is your situation:
Mark only one oval.

1 1am seeking the right job, opportunity, etc.

2 Work/further study is incompatible with my family/domestic/caring
responsibilities

3 | have chosen not to work/study for the moment
4 Temporarily unable to work for health reasons

Other:

Skip to question 17

IF employed
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16. 2.5 (contd) If employed, are you employed by
Mark only one oval.

1 Corporate or industry
2 University or research institute

3 Public services (e.g. education, local government, etc. including
NGOs/charities

4 Microcompany (start-up or your own small company)

Other:

Skip to question 17

Country and Regional Information

17. 3.1 Your main language when working in STEM

Mark only one oval.

1 English

2 French

3 Japanese

4 Korean

5 Mongolian

6 Spanish

7. Mandarin Chinese
8. Portuguese

Other:

GISE Report 2022 © 2022 INWES & KW&

3.2 Your nationality/country of origin: *

Mark only one oval.

1 Afghanistan

2 Akrotiri

3 Albania

4 Algeria

5 American Samoa
6 Andorra

7 Angola

8 Anguilla

9 Antarctica

10 Antigua and Barbuda
11 Argentina

12 Armenia

13 Aruba

14 Ashmore and Cartier Islands
15 Australia

16 Austria

17 Azerbaijan

18 Bahamas, The
19 Bahrain

20 Bangladesh

21 Barbados

22 Bassas da India
23 Belarus

24 Belgium

25 Belize

26 Benin

27 Bermuda

28 Bhutan

29 Bolivia

30 Bosnia and Herzegovina
31 Botswana

32 Bouvet Island
33 Brazil
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34 British Indian Ocean Territory
35 British Virgin Islands
36 Brunei

37 Bulgaria

38 Burkina Faso

39 Burma

40 Burundi

41 Cambodia

42 Cameroon

43 Canada

44 Cape Verde

45 Cayman Islands

46 Central African Republic
47 Chad

48 Chile

49 China

50 Christmas Island

51 Clipperton Island

52 Cocos (Keeling) Islands
53 Colombia

54 Comoros

55 Congo, Democratic Republic of the
56 Congo, Republic of the
57 Cook Islands

58 Coral Sea Islands

59 Costa Rica

60 Cote d'Ivoire

61 Croatia

62 Cuba

63 Cyprus

64 Czech Republic

65 Denmark

66 Dhekelia

67 Djibouti

68 Dominica

69 Dominican Republic

GISE Report 2022 © 2022 INWES & KW&

70 Ecuador

71 Egypt

72 El Salvador

73 Equatorial Guinea
74 Eritrea

75 Estonia

76 Ethiopia

77 Europa Island

78 Falkland Islands (Islas Malvinas)
79 Faroe Islands

80 Fiji

81 Finland

82 France

83 French Guiana
84 French Polynesia
85 French Southern and Antarctic Lands
86 Gabon

87 Gambia, The

88 Gaza Strip

89 Georgia

90 Germany

91 Ghana

92 Gibraltar

93 Glorioso Islands
94 Greece

95 Greenland

96 Grenada

97 Guadeloupe

98 Guam

99 Guatemala

100 Guernsey

107 Guinea

102 Guinea-Bissau
103 Guyana

104 Haiti

105 Heard Island and McDonald Islands
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106 Holy See (Vatican City)
107 Honduras
108 Hong Kong
109 Hungary
110 Iceland
111 India
112 Indonesia
113Iran
114 Iraq
115 Ireland
116 Isle of Man
117 Israel
118 Italy
119 Jamaica
120 Jan Mayen
121 Japan
122 Jersey
123 Jordan
124 Juan de Nova Island
125 Kazakhstan
126 Kenya
127 Kiribati
128 Korea, North
129 Korea, South
130 Kuwait
131 Kyrgyzstan
132 Laos
133 Latvia
134 Lebanon
135 Lesotho

) 136 Liberia
137 Libya
138 Liechtenstein
139 Lithuania
140 Luxembourg
141 Macau
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142 Macedonia
143 Madagascar
144 Malawi

145 Malaysia
146 Maldives
147 Mali

/148 Malta

149 Marshall Islands

) 150 Martinique

) 151 Mauritania

152 Mauritius
153 Mayotte

/ 154 Mexico

) 155 Micronesia, Federated States of

156 Moldova
157 Monaco
158 Mongolia

159 Montserrat

/160 Morocco

161 Mozambique
162 Namibia

) 163 Nauru

164 Navassa Island

165 Nepal

166 Netherlands

167 Netherlands Antilles
168 New Caledonia

169 New Zealand

170 Nicaragua

) 171 Niger

172 Nigeria

173 Niue

174 Norfolk Island

175 Northern Mariana Islands
176 Norway

177 Oman
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178 Pakistan

179 Palau

180 Panama

181 Papua New Guinea
182 Paracel Islands

183 Paraguay

184 Peru

185 Philippines

186 Pitcairn Islands

187 Poland

188 Portugal

189 Puerto Rico

190 Qatar

191 Reunion

192 Romania

193 Russia

194 Rwanda

195 Saint Helena

196 Saint Kitts and Nevis
197 Saint Lucia

198 Saint Pierre and Miquelon
199 Saint Vincent and the Grenadines
200 Samoa

201 San Marino

202 Sao Tome and Principe
203 Saudi Arabia

204 Senegal

205 Serbia and Montenegro
206 Seychelles

207 Sierra Leone

208 Singapore

209 Slovakia

210 Slovenia

211 Solomon Islands

212 Somalia

213 South Africa

© 2022 INWES & KW&

214 South Georgia and the South Sandwich Islands
215 Spain

216 Spratly Islands

217 Sri Lanka

218 Sudan

219 Suriname

220 Svalbard

221 Swaziland

222 Sweden

223 Switzerland

224 Syria

225 Taiwan

226 Tajikistan

227 Tanzania

228 Thailand

229 Timor-Leste

230 Togo

231 Tokelau

232 Tonga

233 Trinidad and Tobago
234 Tromelin Island

235 Tunisia

236 Turkey

237 Turkmenistan

238 Turks and Caicos Islands
239 Tuvalu

240 Uganda

241 Ukraine

242 United Arab Emirates
243 United Kingdom

244 United States

245 Uruguay

246 Uzbekistan

247 Vanuatu

248 Venezuela

249 Vietnam
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250 Virgin Islands
251 Wake Island

252 Wallis and Futuna
253 West Bank

254 Western Sahara
255 Yemen

256 Zambia

257 Zimbabwe

19. 3.3 Country where you are currently employed/living: (If you see your region but *
not country, please choose your region. In the next section you will be asked
for the country.)

Mark only one oval.

1 Africa Skip to question 35

2 India Skip to question 25

3 Japan Skip to question 27

4 Mongolia Skip to question 31

5 South Korea Skip to question 30

6 One of the European or EU countries Skip to question 37

7. South or Central America/ Latin America Skip to question 20

8. Taiwan Skip to question 41

Other:
South and Other circumstances related to Iuczfl or regional issues that may
affect your gender and STEM experiences.
Central
America
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20.

21.

3.3 (contd) Please give your current country of work/residence: *
Mark only one oval.

1 Argentina

2 Bolivia

3 Brazil

4 Chile

5 Colombia

6 Ecuador

7 Guyana

8 Paraguay

9 Peru

10 Suriname
11 Uruguay
12 Venezuela
13 Belize

14 Costa Rica
15 El Salvador
16 Guatemala
17 Honduras
18 Nicaragua

19 Panama

3.4 How many years did you take to complete your university programme to
become qualified?

Mark only one oval.

1. From 4 to 6 years
2. Over 61to 10 years
3. Over 10 years
Other:
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22. 3.5If you have a doctorate, where did you obtain your doctorate?

Mark only one oval.

1. 1 do not have a doctorate/PhD/etc.

) 2. South or Central America/Latin America
3. USA or Canada

) 4. Spain
5. The rest of Europe

Other:

23. 3.6 Are you an educator?
Mark only one oval.

1. Yes, | am currently a teacher at primary or secondary level education
) 2. | have been in the past 10 years a teacher at school level
) 3. Yes, | am currrently a lecturer at university or further education level

4. | have been in the past 10 years a lecturer at university or further education
level

) 5. 1am not an educator

Other:

24. 3.7 Are you a decision-maker at government levels?
Mark only one oval.

1. Yes, | currently have a decision-making position in government circles

) 2. 1 have had in the past 10 years a decision-making position in government
circles

3. No, I am neither currently in a decision-making position nor have been in the
past 10 years

) Other:

Skip to question 41
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Other circumstances related to local or regional issues that may affect
your gender and STEM experiences. All questions are strictly for research
purposes and as for the rest of the questionnaire, completely

India anonymous.

25. 3.4 a) Please indicate your caste:
Mark only one oval.

) 1 General
20BC
3sC

)4 ST
Other:

26. 3.4 b) Please indicate your religion:
Mark only one oval.

1 Hinduism
2 Islam
3 Christianity
4 Jainism
) 5Buddhism
) 6 Sikhism
7 None

Other:

Skip to question 41
Other circumstances related to local or regional issues that may affect

your gender and STEM experiences.
Japan
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3.4 (a) Please indicate your final or highest level of academic study:

Mark only one oval.

(@ High school/Secondary school
@ Undergraduate
(3 Masters Course

@ Doctoral course

30. 3.4 In which region of Korea are you working?
Mark only one oval.

(D Capital (Seoul, Kyoung-gi, Incheon)
(@ Youngnam region (including Gangwon)
(3 Honam region (including Jeju)

@ Choongchung region

Other:
Skip to question 41

Other circumstances related to local or regional issues that may
affect your gender and STEM experiences. All questions are strictly
for research purposes and as for the rest of the questionnaire,
completely anonymous.

28. 3.4 (b) Please indicate when you decided to get into STEM .
Mongolia

Mark only one oval.

(@ Primary school
@ Junior high school/Secondary school

31. 3.4 a) Please indicate your background:
3 High school/Sixth Form College

@ Technical College/University Mark only one oval.

Other: 1. Urban (Ulaanbaatar, Darkhan, Erdenet)
2. Regional (center of provinces)
3. Rural and nomadic (soum, bag)

29. 3.4 (c) Please indicate your reason for deciding to get intoc STEM Other:

Mark only one oval.

@ Interest

@ Strongest subject

@3 Desired career or employment
@ Work experience program

Other:

Skip to question 41

Other circumstances related to local or regional issues that may affect

South your gender and STEM experiences.

Korea
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32. 3.4b) Please indicate if you had a school teacher who positively influenced you
the most in STEM

Mark only one oval.
1. Yes, they were a female teacher who was new to teaching or under 30 years

old

2. Yes, they were a female teacher who was an experienced teacher or more
than 30 years old

3. Yes, they were a male teacher who was new to teaching or under 30 years old

4. Yes, they were a male teacher who was an experienced teacher or more than
30 years old

5. No teacher influenced me positively in STEM

Other:
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33. GENDER BARRIERS IN WORKPLACES IN MONGOLIA *

Mark only one oval per row.

1 Sexual
harassment
is more
likely under
male
leadership

2 Sexual

is more
likely under
female
leadership

3 Thereis
usually a
need for
some kind
of a bribe
under male
leadership

4Thereis
usually a
need for
some kind
of a bribe
under
female
leadership

Sltis more
difficult to

collaborate
and/or
compared
1o women

6 It is more
difficult to

collaborate

@ @ ® @
Strongly  Somewhat Neutral/undecided Sqmewhat
agree agree disagree

®
Strongly
disagree
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and/or

compared

to men

7 Newly
hired young
people are

required to
overtime,
with little to
no extra

GISE Report 2022
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34. GENDER BARRIERS TO WORKING IN PROFESSIONAL FIELDS IN MONGOLIA *

Mark only one oval per row.

@ @ ® @ ®
Strongly Somewhat Neutral/undecided So.mewhat S‘trongly
agree agree disagree  disagree

1 Women engineers
do not work in their

main professions or
in their professional

field

2 Women engineers
are not employed in
their profession due
to the unfunded
mandates imposed in
order to meet
international
standards/requireme
nts in their fields and
in their professions

3 There is no private
or public family
support for working
and/orpromoting
advanced studies and
careers in STEM

fields

4 Decisions to have a
family and/or children
greatly influence my

career and

professional choices

Skip to question 41

Africa

Other circumstances related to local or regional issues that may affect
your gender and STEM experiences. All questions are strictly for
research purposes and as for the rest of the questionnaire, completely
anonymous.
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3.3 (contd.) Please give your current country of work/residence *

Mark only one oval.

1 Algeria

2 Angola

3 Benin

4 Botswana

5 Burkina Faso

6 Burundi

7 Cabo Verde

8 Cameroon

9 Central African Republic
10 Chad

11 Comoros

12 Congo, Democratic Republic of
13 Congo, Republic of
14 Cote d'lvoire

15 Egypt

16 Equatorial Guinea
17 Eritrea

18 Eswatini (Formerly Known as Swaziland)
19 Ethiopia

20 Gabon

21 Gambia, The

22 Ghana

23 Guinea

24 Guinea-Bissau

25 Kenya

26 Lesotho

27 Liberia

28 Libya

29 Madagascar

30 Malawi

31 Mali

32 Mauritania

33 Mauritius

© 2022 INWES & KW&

34 Morocco

35 Mozambique
36 Namibia

37 Niger

38 Nigeria

39 Rwanda

40 Sao Tome and Principe
41 Senegal

42 Seychelles
43 Sierra Leone
44 Somalia

45 South Africa
46 South Sudan
47 Sudan

48 Tanzania

49 Togo

50 Tunisia

51 Uganda

52 Western Sahara
53 Zambia

54 Zimbabwe

36. 3.4 Please indicate further family circumstances

Check all that apply.

1 Ilive in a polygamous family
2 | live in with a large extended family (uncles, aunts, nephews, nieces,

( parents) in one h hold

Other:

Skip to question 41

Other circumstances related to local or regional issues that may

Europe affect your gender and STEM experiences. All questions are strictly
and the for research purposes and as for the rest of the questionnaire,
European completely anonymous.

Union
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37. 3.3 (contd.) Please give your current country of work/residence * 38. 3.4 Please indicate any other characteristics that may affect your experiences at

Mark only one oval.

1 Austria

2 Belgium

3 Bulgaria

4 Croatia

5 Cyprus

6 Czechia

7 Denmark
8 Estonia

9 Finland
10 France
11 Germany
12 Greece
13 Hungary
14 Ireland
15 Italy

16 Latvia

17 Lithuania
18 Luxembourg
19 Malta

20 Netherlands
21 Poland
22 Portugal
23 Romania
24 Slovakia
25 Slovenia
26 Spain

27 Sweden

Other (Please explain in 4. Comments)

GISE Report 2022

work or study:
Check all that apply.

1 1am a person of color
2 | am an immigrant from outside the EU
31am LGBTQI

Other:

39. 3.4(contd) Do you have a disability?
Mark only one oval.

Yes Skip to question 40
No Skip to question 41

Maybe Skip to question 40

If with a disability

40. 3.4 (contd) If you have a disability or not sure, please explain here briefly:

Skip to question 41

This is free text entry question to allow you to make

Any other comments )
comments as requwed.

on Section A?

41. 4. If there are any other issues you wish to add, please explain below. For
example, you may wish to describe your STEM specialism. Please do NOT
include ANY information that may identify you.

© 2022 INWES & KW&
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42. 4. (contd) Would you consider yourself to be part of the African diaspora? The
African Union (AU) defines the African diaspora as consisting: "of people of
native African origin living outside the continent, irrespective of their citizenship
and nationality and who are willing to contribute to the development of the
continent and the building of the African Union".

Mark only one oval.

Yes
No
Other:

Section B.

GISE Report 2022
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Perception of ‘gender barriers’ in STEM *
Mark only one oval per row.

1 2 4
Strongly Somewhat Neutral/undecided Snrmewhat
agree agree disagree
1. Girls and
boys are
equally
encouraged
to choose any
major/field of
study in
STEM during
their
education

period.

2. Female
students in
STEM receive
equally fair
assessments
and
appraisals for
their work,
task, or
project
results,
compared to
their male
counterparts
in the same
programs and
levels.

3. Women in

compared to
men of the
same
qualifications
and level.

4. Itis equally
difficult for a
woman as for

5
Strongly
disagree
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aman to get
ajob in the
STEM field
with the same
qualifications.

5. Being
promoted or
becoming a
tenured
professor or a
principal
investigator is
equally
difficult for
women in
STEM as for
men in STEM.

6. Women in
STEM
generally
receive equal
pay for equal
work,
compared
with their
equally-
qualified male
colleagues.

44. 1.1 Your gender* *

Mark only one oval.

Female Skip to question 46
Male Skip to question 47
Other:

GISE Report 2022
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45.

"Other”
gender

The option for “other” is to allow non-binary genders to identify
themselves and be included in this survey at a basic level. We realise
this option covers many genders. Our focus, for the purpose of this
survey only, is to identify the barriers of people who identify more with
the female gender or whose experiences reflect those of women
generally.

For this reason, the next question aims to best match you to either
Section C (intended primarily for women or those who are perceived to
be more feminine) or Section D (intended for men).

On balance, to which gender do your experiences of STEM, work and study
match closest?

Mark only one oval.

1. Male (for Section D.) Skip to question 47

2. Female or strictly non-binary (for Section C.)

Section
C.

These questions are intended for women or those who identify more
with women than with men or those who are strictly non-binary.

*
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46. Direct/Indirect experience of ‘gender barriers’ *

Mark only one oval per row.

1 Never
experienced,
seen nor
heard from
others

1. Women in STEM
being disadvantaged
in receiving
promotions, grade
appraisal, research
funds or
scholarships
because she is
female.

2. Women in STEM
being disadvantaged
in participating or
leading a
research/work
project or team
because sheis
female.

3. Women in STEM
being sexually
harassed

(linguistical or
physical) or treated
unfairly by their
colleagues/peers (in

(linguistical or
physical) or treated
unfairly by their
senior classmate,
lab-mate or
professor (in
university laboratory
or project group,
etc), or senior

GISE Report 2022

2 Neither 41 have
seen nor 3 seen 5
heardbut  Heard X
5 others Experienced
recognize  from experience  for myself
the others plhis ¥
possibility

© 2022 INWES & KWE&

colleagues or
managers at work.

5. Women in STEM
being disadvantaged
in accessing
research/work
equipment or
information because
she is female.

6. Women in STEM
being in trouble or
leaving
study/work/research
project due to her
marriage, pregnancy
or childcare.

Skip to question 48

These questions are for men or those who identify more closely with

Section
D.

men.

75



APPENDICES

47.

(Indirect) Experience of ‘gender barriers’ in STEM *

Mark only one oval per row.

1. Women in STEM
being disadvantaged
in receiving
promotions, grade
appraisal, research
funds or
scholarships
because she is
female.

2. Women in STEM
being disadvantaged
in participating or
leading a
research/work
project or team
because she is
female.

3. Women in STEM
being sexually
harassed
(linguistical or
physical) or treated
unfairly by their
colleagues/peers (in
class, laboratory,
team, at work, etc).

4. Women in STEM
being sexually
harassed
(linguistical or
physical) or treated
unfairly by their
senior classmate or
labmate or professor
(in university
laboratory, project
group, etc) or senior

GISE Report 2022

1
Never
seen
nor
heard
from
others

2 Neither
seen nor
hear but
recognize
the
possibility

colleagues or
managers at work.

5. Women in STEM

3 Heard being disadvantaged
4 Heard Z A
from o 51 have in accessing
others o u); seen research/work
about K g someone equipment or
unknown O;r:;\:,': experience information because
person’s P : this she is female.
experience
case
6. Women in STEM
being in trouble or
leaving
study/work/research
project due to her
marriage, pregnancy
or child care.

Skip to question 48

Sections for all respondents
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For all respondents.
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