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ABOUT THE JOURNAL
sl Jss, X FEHATF, A propos du journal, O JKYPHAIJIE, Sobre la Revista

The Global Comparative Education is an open-access, peer-reviewed journal that aims to
contribute to the comparative education literature by creating spaces to present critical analyses
of the differences and commonalities within education worldwide (formal, informal, and non-
formal), with an explicit focus on increasing and widening social justice globally, keeping in
mind that for instance UNESCO to which WCCES is affiliated declared education a human
right more than half a century ago. The Journal welcomes article submissions in the six UN
languages: Arabic, Chinese, English, French, Russian, and Spanish.

The Journal seeks articles that are diverse in numerous aspects and perspectives including, but
not limited to: theories, methodologies and methods, pedagogical practices/tools/resources,
policies, and scope/nature of comparison (e.g., geographically, culturally, linguistically,
economically, historically, and population (gender identity, race, ethnicity, sexual orientation))
and any other grounds of differentiaon as they relate to educational processes, especially with
comparative perspectives. Special focus will be given to providing space for historically
under-represented areas of comparative education and transfers of knowledge (e.g., Global
South to Global North). Global Comparative Education is the official journal of the World
Council of Comparative Education Societies (WCCES).
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A PROPOS DE LA REVUE

Education Comparée Mondiale est une revue accessible et évaluée par les pairs ayant pour but
de contribuer a la littérature relative a 1'éducation comparée en offrant des espaces pour
présenter des analyses critiques des différences et des similitudes au sein de 1'éducation
(formelle, informelle et non formelle) dans le monde entier, en mettant un accent explicite sur
le renforcement et 1'élargissement de la justice sociale a I'échelle mondiale, tout en mettant
l'accent sur le renforcement et I'élargissement de la justice sociale a 1'échelle mondiale, et en
gardant a l'esprit que, par exemple, 'UNESCO a laquelle WCCES est affilié, a déclaré
I'éducation comme un droit de 'homme il y a plus d'un demi-si¢cle. La Revue accepte des
articles présentés dans les six langues de I'ONU: l'arabe, le chinois, 1'anglais, le francais, le
russe et l'espagnol.

La Revue recherche des articles variés dans de nombreux aspects et domaines, y compris, mais
sans se limiter aux: théories, méthodologies et méthodes, pratiques / outils / ressources
pédagogiques, politiques et la portée / la nature de la comparaison (par exemple, sur le plan
géographique, culturel, linguistique, économique, historique, et démographique (identité¢ de
genre, race, origine ethnique, orientation sexuelle)) et tous autres sources/
problématiques/questions de différenciation en ce qui concerne les processus éducatifs, en
particulier avec des perspectives comparatives. Une attention particuliére est accordée aux
régions historiquement sous-représentées en éducation comparée et aux transferts de
connaissances (par exemple les pays du Sud et du Nord). Education Comparée Mondiale est la
revue officielle du Conseil Mondial des Associations d'Education Comparée (CMEAC-
WCCES).

O /KYPHAJIE

Bcemupnoe CpaBuutensHoe OOpa3oBaHHE - ATO PELEH3UPYEMBI KypHAT B CBOOOIHOM
JOCTYIIE, LEJIbI0 KOTOPOTO SBISAETCS BKJIAJ B JIATEpaTypy IO TEME CpPaBHUTEIBLHOTO
o0pa3oBaHMsl, MyTEM MPEIOCTABICHUS KPUTHUECKUX aHATU30B 00 OOIIMX U OTIUYUTEIHHBIX
yepTax B 0OOpa3oBaHMM B MHPOBOM Macmtabe (B ¢Qopmatax 00s3aTeNbHOTO H
JOTIOJTHUTEIFHOTO 00pa30BaHus, a TaK )K€ BUJIOB 00pa30BaHMs BHE OMPEICICHHOT0 00pasiia),
C akKIEHTOM Ha pacIIUpPEHUE W YBEIHUYEHUE COIMAIBHON CIPAaBENIMBOCTH B TIIOOATEHOM
Macmtabe, umes B Bumay, urto, Hampumep, FOHECKO, k kortopoii ornocutcs WCCES,
o0bsiBIJIa 00pa3oBaHME MPAaBOM 4elOBeKa Oosee MmoiyBeka Hazaj. JKypHan MpHBETCTBYET
nmyoimkanuu crared Ha mectn sa3pikax OOH: apaOckoM, KHTaiCKOM, aHTJIMHCKOM,
(b paHIy3cKOM, PYCCKOM H HCIIAHCKOM.

XypHan uier cTatey, KOTOpbIE pa3HOOOPA3HBI [0 MHOTHM aCHEKTaM U B3IJISAaM, BKITIOYAsd,
HO HE OrPaHUYMBAsACH CICAYIOIUMH TEMaMHU: TEOPUH, METOJOJIOTUH U METOJBI;
NeIarOrNYecKie METOANKH, HHCTPYMEHTHI M PECYPCHI; 3aKOHOTIPOEKTHI; Pa3IMUHbIC 00JI1aCTH
U cdepbl AN CpPaBHEHUTENBHBIX AHAJIU30B (HAaIpUMeEp, reorpapuyueckoil-, KyIbTypHOU-,
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JIMHTBUCTUYECKOM-, IKOHOMUYECKOI-, ICTOPUYECKOM HAMpPaBJIECHHOCTHU, & TaK K€ BOMPOCHI
HapoJIOHACEJIeHUsl, TaKWe KaK TEHJEpHblE U  PAaccoBbIe pPa3nuyMsi, dSTHUYECKAs
MPUHAJICKHOCTh, CEKCyajbHasi OpHUEHTalusl), a TakxXke JIo0ble Jpyrue OCHOBaHUS
muddepeHManuy, CBA3aHHBIE C 00pa3oBaTENbHBIMH  MpOIECCaMH, OCOOEHHO CO
CpaBHUTEIbHBIMU TepcriekTuBaMu. (Oco0oe BHHUMaHuE OyAeT yaensaThecsl 005acTsM,
HUCTOPUYICCKH HCAOMPCACTABICHHBIM B CPABHUTCIIBHOM 06pa30BaHI/II/I " BOIIpOCaM IIepcaadun
3HaHu# (Harpumep, ¢ FOra na CeBep B 1I100aIbHOM TOHUMAHUN ). Bcemuprnoe CpasrumenvHoe
Obpaszosanue saersemcs opuManbHbIM KypHaioM BcemupHoro Coera OOmecTB
Cpasuautenbpaoro O6pazoBanus (WCCES).

SOBRE LA REVISTA

Educaciéon Comparada Global es una revista de acceso abierto, de revision por pares cuyo
objetivo es contribuir a la literatura de la educacion comparada mediante la creacion de
espacios para presentar andlisis criticos de las diferencias y de los aspectos comunes dentro de
la educacion en todo el mundo (formal, informal, y no formal), con un enfoque explicito en
incrementar y extender la justicia social globalmente, teniendo en consideracion por ejemplo
que para UNESCO, de quién el WCCES is afiliado, ha declarado a la educacion como un bien
social hace més de medio siglo. La revista da la bienvenida a la presentacion de articulos en
los seis idiomas de la ONU: Arabe, Chino, Inglés, Francés, Ruso y Espafiol.

La revista busca articulos que sean diversos en numerosos aspectos y perspectivas, incluyendo
pero no limitdndose: teorias, metodologias y métodos, practicas/herramientas/recursos
pedagobgicos, politicas, y el alcance/la naturaleza de la comparacion (p.ej., geografica, cultural,
lingiiistica, econdmica, histérica y de poblacion (identidad de género, raza, origen étnico,
orientacion sexual)) y cualquier otro campo de diferenciacion en relacion a los campos
educativos, especialmente con perspectiva comparada. Se prestard especial atencion en proveer
espacio para aquellas areas historicamente sub representadas en educacién comparada y en la
transferencia de conocimientos (p. Ej., Sur Global hacia Norte Global). Educacion Comparada
Global es la Revista Oficial del Consejo Mundial de Sociedades de Educacion Comparada
(WCCES).
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Preface from the Editor

As Editor of Global Comparative Education: Journal of the WCCES, I am delighted to present
this issue, which constitutes the first of the series of special issues of the Journal. Each special
issue will be edified by one or several invited guest editors. This inaugural special issue is
based on papers presented at the 3rd WCCES Symposium, which was originally planned to be
held in Lisbon (Portugal) in July 2022 to be hosted by Universidade Lus6fona de Humanidades
e Tecnologias but was eventually held virtually through Zoom due to the COVID-19
Pandemic. It was held from November 25-27, 2020, on the theme Teachers, Teaching
Profession, and Comparative Education: Fostering Values Education and Engaging Academic
Freedom amidst Emerging Issues related to COVID-19.

Participants of the Symposium who presented papers were invited to revise and submit them
for consideration in WCCES publications outlets: 1) Global Comparative Education: Journal
of the WCCES, 2) in an edited volume of the WCCES-Brill Book Series, or 3) World Voices
Nexus: The WCCES Chronicle. The authors of the articles included in this special issue
submitted their papers for consideration in the Journal.

This inaugural special issue of GCE as well as a forthcoming book out of the 3™ symposium
are co-edited by Professor Yusef Waghid and Professor Zehavit Gross. They have titled the
special issue Engaging Academic Freedom amidst Emerging Issues related to COVID-19: On
activist citizenship education through comparative education. The final list of papers was made
following the usual rigorous peer-review process. It is worth mentioning that, likewise, several
papers presented during aforementioned symposium have been published in World Voices
Nexus: The WCCES Chronicle following the regular peer-review process.

WCCES Symposia have become a regular feature of between-congress events in providing
continuity to academic discourse in contributing to past and emerging issues within the
comparative education community, as is the case during these tough times of the COVID-19
pandemic. Following the first Symposium in 2018 hosted by the University of Johannesburg
(South Africa) and in 2019 by IBE in Geneva (Switzerland) two books have been published.
The 4™ Symposium was held in 2021 and the 5™ Symposium is lined up to be held in November
2022. For the 4" Symposium 17 member societies of WCCES served as co-conveners. A
record number of 18 member societies of WCCES have enthusiastically expressed their support
as co-conveners of the 5" Symposium. This level of collaboration accentuates my vision for
the Council at the time of my election as its President in 2016, and again in 2019 for a second
term, which has extended due to Covid-19 pandemic.

We would to continue to publish revised and accepted papers of the 4™ and 5™ symposia in the
WCCES Journal, Chronicle and book series towards the XVIII World Congress of WCCES to
be held in 2024.

On behalf of WCCES, I express my heartfelt gratitude to Professor Yusef Waghid and
Professor Zehavit Gross for their unrelenting support always and hard work in editing this
special issue.

I wish you good health, safe living in this tumultuous global environment and happy reading.

N’Dri T. Assie-Lumumba

Editor, Global Comparative Education: Journal of the WCCES
President, World Council of Comparative Education Societies (WCCES)
Ithaca, New York, USA
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Editorial from the Guest Editors: Engaging Academic Freedom amidst
Emerging Issues related to COVID-19: On the possibilities of activist
citizenship education for the discourse of comparative education

Yusef Waghid
Stellenbosch University, South Africa

Zehavit Gross
Bar-Ilan University, Israel

We have coined this special issue of the journal, activist citizenship education for three reasons:
first, citizenship education cannot just be confined to some form of theoretical exercise as that
in itself would undermine the purposes of such a form of education; second, citizenship is a
socio-political right of individuals and groups to exercise their autonomy — an idea that
connects with the discourse of comparative education; and third, activism is a position scholars
assume because of the intellectual inroads they make or endeavour to do in the field of
educational inquiry. It is from these premises that we have launched our own inquiry into
restating the purposes of comparative educational discourse. Of course, we use the singular
here only to accentuate the significance of activism in and for comparative education(s).

The articles included in this issue of the journal have been considered in light of three
epistemological and pragmatic interests: firstly, the contribution to the enhancement of
comparative education worldwide; secondly, their engagement with imaginative educational
thought and practice; and thirdly, their potential to advance a defensible form of citizenship
education. Our take on the articles is that they all contribute to advancing a notion of activist
citizenship education in the sense that their proffering is conceptually intertwined with what is
possible and what can become. Recently, the notion of citizenship education has been linked
to practices of democracy, responsibility, and activism (Davids & Waghid, 2021). Democratic
citizenship education involves humans engaging with one another based on deliberation with
the possibility that educational issues should be resolved through articulation, listening, and
talking back. Responsible citizenship education is premised on the idea that people’s sense of
belonging together invariably impacts their committed actions towards human attentiveness.
Activist citizenship education involves the pursuit of deliberative actions that have a socially
just end purpose in mind. Our view is that activist citizenship education is more relevant to
comparative education because the latter discourse is concerned with bringing into
conversation disparate educational practices with the aim of conjuring up the unthinkable and
unimaginable (Broadfoot, 2000). In this sense, activist citizenship education is concerned with
what is still to come — that is the unimaginable and unexpected.

Looking more closely at the articles included in this issue of the journal, our understanding is
that the notion of activist citizenship education is ubiquitous throughout the articles. Catharina
Marinho Meirelles and Gabriela Chaves Pereira’s ‘Professors in the Home Office: A
Discussion on Gender Inequality in Public Higher Education Institutions in Brazil® aptly
addresses gender discrimination in the workplace in relation to exclusion-inclusion. This is an
effort that seems commensurate with practices of activist citizenship education. Steve Sider
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and others in ‘Canadian perspectives: Performative commitments on equity, diversity, and
inclusion by educational institutions’ cogently articulate, in line with an activist citizenry, how
equity, diversity, and inclusion manifest in Canadian schools. Dehideniya and Yatigammana
Ekanayake in ‘Technology Enhanced STEM Integrated Science Education to Develop
Humanistic Values and Goals’ show that technological applications can enhance pedagogical
activities in STEM as an instance of activist citizenship education. Brianna Kurtz and Karen
Biraimah in ‘The Role of Teachers in the Desegregation of America’s Schools: Looking Back
to Guide a Way Forward’ show how quality or lack thereof of in educational practices in
segregated and desegregated schools in the US can actually contribute to the cultivation of an
activist citizenry. Linli Zhou offers an apposite analysis of global citizenship education and
critiques of the concept, thus setting the scene for an activist citizenship education to manifest
in educational practices. Thanuja Perera in ‘Developing Critical Thinking Skills of Secondary
Science Students in Sri Lanka’ shows the significance of the practice for the cultivation of an
activist consciousness.

Our readership will invariably, and hopefully, construct and even deconstruct their own
understandings of the concept of activist citizenship education. We have tried to link, at least
conceptually, the articles to such a wider and necessary theme. In the main, these articles offer
strong theoretical premises for advancing such a form of citizenship education that would
invariably impact comparative educational discourses all over the world. Yet, the challenge
remains for these intellectual contributions to contribute justly to the amendment of
pedagogical concerns in our educational communities.

References

Broadfoot, P. (2000). Comparative education for the 21% century: Retrospect and prospect.
Comparative Education, 36(3), 357-371. doi.org/10.1080/03050060050129036.

Davids, N. & Waghid, Y. (2021) Academic activism in higher education: A living philosophy
for social justice. Dordrecht: Springer.
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Professors in the Home Office: A Discussion on Gender Inequality in Public
Higher Education Institutions in Brazil

Catharina Marinho Meirelles & Gabriela Chaves Pereira
Universidade Federal Fluminense

Historically, it is possible to identify gender inequality in the Brazilian educational
context. These inequalities are reflected in the most diverse areas of work and,
during the pandemic, were intensified. With the aim of surveying the working
conditions of female professors in Brazilian public universities during the COVID-
19 pandemic, as well as their perceptions about the possible intensification of
gender inequality in domestic work, the research showed that female professors
suffered discrimination and harassment. Through the questionnaires, it is concluded
that, with the pandemic, gender inequality intensified, indicating that the teachers
suffered symbolic harassment and work overload for being women. The importance
of comparative education studies in the search for solutions for the effective
inclusion of these teachers is highlighted.

Keywords: Education; Gender inequality; Remote work; Teachers.
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Historiquement, il est possible d'identifier les inégalités entre les sexes dans le
contexte éducatif brésilien. Ces inégalités se reflétent dans les domaines de travail
les plus divers et, pendant la pandémie, se sont intensifiées. Dans le but d'enquéter
sur les conditions de travail des femmes professeures dans les universités publiques
brésiliennes pendant la pandémie de COVID-19, ainsi que sur leurs perceptions de
I'éventuelle intensification de 1'inégalité entre les sexes dans le travail domestique,
la recherche a montré que les femmes professeures souffraient de discrimination et
de harcélement. A travers les questionnaires, il est conclu qu'avec la pandémie,
l'inégalité entre les sexes s'est intensifiée, indiquant que les enseignants ont subi un
harcelement symbolique et une surcharge de travail du fait d’étre des femmes.
L'importance des études d'éducation comparée dans la recherche de solutions pour
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l'inclusion effective de ces enseignants est soulignée.

HcTopudecku ClOXUIOCH TaK, YTO B Opa3smiIbCKOM 0Opa3oBaTEIbHOM KOHTEKCTE
MOKHO BBISIBUTH I'CHACPHOC HCPABCHCTBO. 910 HCPABCHCTBO OTPAKACTCA B CAMBIX
pa3IMYHbIX 00JacTsIX pabOTHl M BO BpeMs MaHIEMUHU TOJIBKO YCHIHIOCh. C LEIbIo
W3y4EHHUS YCIOBUH TpyAa  >KEHIIMH-TPO(eccopoB B  TOCYAapCTBEHHBIX
yHuBepcuTeTax bpaswimu Bo Bpemsa mnangemun COVID-19, a Takxke wux
BOCIIpHUATUSA BO3MOKHOI'O YCUJIICHUA TCHACPHOI'0O HCPABCHCTBA B JIOMAIIIHEM TPYIC
UCCIIEIOBaHUE  [OKa3aJo, YTO  JKEHUIMHBI-Mpodeccopa  MOJABEPrajiuch
AUCKPUMHUHAIIUN U TPUTCCHCHU M. Ha ocHoBe AHKCTUPOBAHUA JCJIACTCA BBIBOI O
TOM, YTO C MaHAEMHEN reHIepHOe HEPABEHCTBO YCUIIMIIOCH, UTO YKa3bIBAa€T Ha TO,
YTO YUYHUTCII MOABCPraluCb CUMBOJIUMYCCKUM MMPUTCCHCHUAM U MCPCTPYKCHHOCTU
paboToif u3-3a TOro, 4To OHMU ObUIM >kKeHIIMHaMH. [lomdyepkuBaeTcs Ba)XKHOCTh
CPaBHUTEIBHBIX MCCIIEOBAaHUI B 00sacTu 00pa3oBaHUsI B NOUCKE PELICHUH s
3¢ PEeKTUBHON UHTETPAIIH ITUX YUUTEIICH.

Historicamente, es posible identificar la existencia de desigualdad de género en el
contexto educativo brasilefio. Estas desigualdades se reflejan en los mas diversos
ambitos laborales y, durante la pandemia, se intensificaron. Con el objetivo de
encuestar sobre las condiciones de trabajo de las profesoras en las universidades
publicas brasilenas durante la pandemia de COVID-19, asi como sus percepciones
sobre la posible intensificacion de las desigualdades de género en el trabajo
doméstico, la investigacion mostrd que las profesoras sufrieron discriminacién y
acoso. A través de los cuestionarios realizados se concluye que, con la pandemia,
se intensifico la desigualdad de género, indicando que las docentes sufrieron acoso
simbdlico y sobrecarga laboral por ser mujeres. Se destaca la importancia de los
estudios de educaciéon comparada en la busqueda de soluciones para la inclusion
efectiva de estas docentes.

Introduction

Women have long fought for recognition of their place in society and for equal rights. With regard
to the labor market, it must be recognized that the claims have had an effect, so that we can observe
the female presence in areas considered, historically, male. But this is a slow and still ongoing
process, especially in Brazil.

Currently, despite occupying more than 50% of the vacancies in undergraduate courses (National
Institute of Educational Studies and Research Anisio Teixeira [INEP], 2017), qualification has not
guaranteed equality in access and permanence in the work space, or equity in working conditions,
whether material or relational. Thus, it is understood that asymmetries, related to gender inequality,
still predominate.

As areflection of patriarchal society, what is seen in the constitution of the social imaginary is that
men and women are treated from wunequal perspectives. This fact corroborates the
predeterminations, strengthening the gender stereotypes. Whether due to wage differences or
discrimination in the choice of profession, gender inequalities are still used as a method for
maintaining power.
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Gender is understood as “a social, historical and cultural construction organized on sexual
differences and power relations, revealing conflicts and contradictions that mark a society marked
by inequality, be it, race, ethnicity or gender” (Almeida & Soares, 2012, p. 569)

Such inequality is present in the most diverse fields, such as within the university. Despite the late
entry of Brazilian women in undergraduate courses in the country, when compared to men, they
occupy the largest number of places in Higher Education. However, when it comes to teaching,
men occupy most of the positions. It is important to remember that even if public tenders guarantee
equality of access to the teaching function of universities and that there are instruments of legal
guarantees of equal rights between teachers and professors, such as career plans, salaries and
benefits, among others, the discrimination arising from the patriarchal culture is still rooted in
public IES (Higher Education Institutions).

With the pandemic and the mandatory remote work, reports emerged about the various difficulties
that the teachers of these institutions have been facing, since, with the non-separation between
home and work, they started to exercise the double and even the triple work journey
simultaneously. The combination of household chores, comprehensive care with family members,
and academic work, carried out in the same physical space, has brought many consequences for
the physical and psychological health of these teachers, as well as impairing work productivity.

Thus, the research brings important elements that demonstrate that the invisibilization, the
silencing and the discrimination of the feminine work in the Brazilian public HEIs already
appeared in a naturalized way in the routine of these institutions, but, undeniably, the pandemic
intensified the disparities between genders. The reports collected by the research demonstrate that
several acts of symbolic and direct violence tend to be directed to the majority of teachers
interviewed. In this way, the research sought to survey the working conditions of professors at
Brazilian public universities in the context of the COVID-19 Pandemic, as well as their perceptions
about the possible intensification of gender inequality in remote work.

The methodology used in the development of the research was narrative investigation, since it
involved the speech of professors from public universities from all over Brazil. For its realization,
an online questionnaire with semi-structured questions was used, in order to expand the
exploratory field of each answer.

Development

According to the trajectory of struggle traced by women and the claim of their place in education,
they are currently the majority in the areas of undergraduate and secondary education. In addition,
they have the majority of scholarships for graduation. However, occupying this space does not
guarantee proportionality in the academic teaching chairs.

In this context, it is worth noting that such differences are present not only in academia, but in the
rate of employability as a whole. According to the survey released by the Organization for
Economic Cooperation and Development (OECD) in the Education at Glance 2019 report, “the
employability of Brazilian women aged 25 to 34 with higher education is 82% and drops to 63%
among women with technical education and to 45% among women without such training”.
However, when it comes to the male audience, the rates of higher, technical and non-higher
education are 89%, 76% and 76%, respectively. Therefore, it is possible to notice the disparity in
the comparison between genders (Idoeta, 2019).
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As pointed out, the rate of women employed with higher education, when compared to the rate of

women without higher education, suffers a significant jump, with a difference of 37%. This fact
could indicate an incentive to enter graduation, however, when looking at the employability rates
of men, it appears that difference is only 13%. Thus, the data indicate a significant difference in
terms of hiring between genders, regardless of the level of education.

It is worth noting that the distinctions also occur within the scope of graduation. According to
Moraes (2018), in an article made for the website of the Ordinary General Assembly of the
Brazilian Association of Community Universities (ABRUC), the scissors effect is present in
several countries around the globe and even in Brazil. This effect is related to the decrease in the
participation of women in the scientific career, according to their evolution and, in contrast, to the
increase in the presence of men in this career.

An example is the considerable reduction in the number of grants aimed at women, as the prestige
addressed to these grants’ increases. Almeida (2018) says that about 49% of the grants from the
National Council for Scientific and Technological Development (CNPq) are for women. However,
those for productivity comprise only 35.5% and, in this group, of the highest grants, only 24.6%
are addressed to women.

Thus, it appears that there are traces of a society that places women on its margins, delimiting its
space and its field of exercise. Therefore, the established power relations are clear, within a
patriarchal culture. The lack of stimulation, the distorted division of domestic tasks that still fall
on women, the machismo! existing in the areas of knowledge, the difference imposed on “being a
man” and “being a woman” are characteristics present in a society with this type of culture.

According to the 2017 Census, (INEP, 2018) women were the majority as freshmen, effective and
concluding enrollments in undergraduate courses. In other words, of the 8,286,663 enrollments
carried out between higher education and private education, 4,723,398 were women.

If these distinctions are configured since the formation, they take on new shapes when we refer to
the exercise of the teaching position in higher education, with a predominance of men. This fact is
very critical, in view of the principles of Public Administration that guarantee equity and
impersonality in the form of admission of their own staff, through public examinations and in
guaranteeing equal rights, such as career plans, for example. However, in addition to the data
demonstrating that this equity is not fully present in the HEIs, it is possible to apprehend, through
research reports, that the inequalities in treatment between genders, stemming from the patriarchal
culture, are still strongly present in these institutions.

In 2006, the participation of women in higher education was 45.5%, while in 2016 the percentage
had increased to 46.5%. In addition, 51% of doctoral degrees acquired between 1996 and 2014
were won by women. However, although the doctorate characterizes the majority qualification for
teaching positions, men are found as the predominant gender, both in public and private institutions
(Sugimoto, 2018).

Inequalities are present not only in the framework of teachers, but also in the number of women
who assume positions of leadership, rectory and coordination within the institutions. In Brazilian

! Machismo is a prejudice, expressed by opinions and attitudes, which opposes equal rights between genders,

favoring the male gender over the female. In other words, it is an oppression, in its most diverse forms, of women by
men. (MOYA, 2019)



C. M. Meirelles & G. C. Pereira Volume 6, Number 1, September 2022

federal universities, for example, women comprise 28.3% of deans. They are 19 out of 63 rectors
(Almeira, 2018).

These disparities around the fields of activity of women teachers, highlight the relationship of
universities with gender. Still, it is worth noting that such differences were not extinguished with
the new reality that permeates life in society, the pandemic of COVID-19.

With contamination imminent and the need for isolation, it was necessary to make the home the
working environment. In other words, remote work brings as a characteristic the lack of physical
separation to carry out the two types of work activities. With regard to the reality, research shows
that the pandemic has intensified the gaps between genders, since the double work shift exercised
by these women has become triple (Bridi, 2020).

Presentation and Discussion of Results

In a global context of understanding the labor market, it is possible to affirm that the participation
of women has occurred in precarious and deregulated areas of work. It is not for nothing that the
new and precarious morphology of the working class is called “feminization of work” (Antunes,
2009).

The emancipatory movement articulated by women, in order to break with the historical and social
regiments present in society, such as the sexual division of labor, has the “feminization of work”
as an important axis of analysis. The consequences of this division in the lives of women are
characterized by the overexploitation of capital over women's lives. Such exploitation is achieved
through, for example, a double workday to guarantee the reproduction of capital (Antunes, 2009),
which has always been observed. However, with the pandemic and remote work, it is possible to
speak of a triple working day, being carried out simultaneously and from the same locus of action.

In addition to the multiplication of working hours, it is recognized in the process of feminization
of work, the intensification of the effort to meet the goals, the reduction of wages, the withdrawal
of labor rights, the unequal conditions of career development, the withdrawal of stability, new and
precarious forms of work, such as part time work, intermittent, informal, outsourced, autonomous
work, without employment ties. The most intriguing is that when intensifying the exploitation of
many workers, it is admitted that this is a process similar to what already occurs with women,
hence the name "feminization of work".

The precarious work of men and women is called “feminized work”, that is, disqualified,
overexploited, intensified and precarious, in a public recognition that this has always been, to a
greater or lesser extent, female work.

Hegemonically, it is observed that the social construction of “being a man” and “being a woman”,
has always occurred in different spheres, reserving the role to be occupied in society for each
gender. This fact corroborated the limitation of the performance of women within any sector, in
order to mark the ways in which the division of labor occurred. Therefore, because women are
considered weak and with less capacity, they were responsible for the care of their children, the
tribe and the making of pieces. Therefore, gender inequality comes from the very beginning of the
existence of the social being (Pinto, 2003) and remains in society until today, as can be seen in one
of the research participant’s statements:

Today, women are still mentally responsible for managing the functioning of the house,
even though women with better incomes have helpers. When I was married, I always did
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what had to be done, while my ex-husband did when he was in the mood. Man's work at
home is also more respected, by children and companions. It is common for men to do
chores anyway, so that women decide to do it right. (Interviewee 01)

The division of labor, according to this patriarchal social organization, does not make men
responsible for domestic chores, as the interviewee points out. In this case, men are granted the
right to choose whether or not to assume domestic responsibilities, and are not charged or punished
when they do not. Another important aspect highlighted by her is that it is not only about the
operational realization of the activities. It is also about the mental management of care, it is about
cognitive and emotional implications to manage domestic care, which means a continuous over
implication within a space that is always beyond that in which the woman is physically, at that
time. In other words, women, even though they have the financial possibility of contracting support
for domestic chores, are not completely released from the responsibilities of mentally managing
these chores. In contrast, men can choose to manage and carry out the work but without being
charged or punished if they do not. For this reason and, what is more intriguing, they are still more
respected by those around them.

Society places male labor as more relevant than female labor, even though women have the same
duties as men. An example is that in times of pandemic, in remote work, some teachers report the
lack of proper space to carry out academic activities, while their companions, as the second
interviewee reports, maintain their routine as if they were in the public space:

I notice that I am overwhelmed. My husband, also a professor at a public university,
continues to work remotely as if he were doing it when he left home. It is as if he had
reinstalled the public work space at home. I am more interrupted by the demands of the
house, by the care of my father. (Interviewee 02)

Despite punctuating the term “equality in differences”, male overlap with female is still common
in work environments. Interviewee 03 points out that it is not enough for women to be competent
and do the job correctly, they need to prove that they are competent at all times. It is as if women
need to update their competency status in order to have the right to occupy the same spaces as
men. In addition to being a fact of academic life, the distinction between men and women at work
has intensified even more, as the author reports:

Women are more commonly required. I have the impression that they need to prove their
competence at all times. In the home office, they will be overloaded with the care of the
home and family and will consequently have a drop in productivity. Men, in addition to not
having to 'prove' productivity, the little they do is enough. Machismo in the division of
tasks and in labor relations are updated strongly in the pandemic. (Interviewee 03)

Despite all the discussion, it is observed that even before being born ((Miranda & Schimanski,
2014), the choices of professions and the ways in which individuals will behave are already
determined. Therefore, the space that each subject will occupy occurs according to gender:

When my partner is doing his remote work, he isolates himself and leaves the office only
when he is finished. When I have to do the same, I am always asked about the importance
and validity of my work. (Interviewee 02)

Here, again, interviewee 02 demonstrates how much the woman's work is questioned and
disqualified, as she needs to reassert herself and demonstrate the value of what she does. It is not
enough to do it, you must justify the importance of what it is and, in some cases, apologize for
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doing it. There are reports of women who claim to always need to justify why they need to work
in other activities besides domestic ones, as if they needed the symbolic validation of the people
with whom she lives. With this, the daily struggle of women to guarantee their space in the
production processes and in the search for a place in society is notorious. However, this search
causes discomfort, and these are observed in the most diverse spaces. Gender inequality is present
in the most diverse contexts and with them a series of stereotypes of the places to which the
feminine belongs. Among them is the look directed at the woman as one who has a “natural
condition” of care, that is, the look of caregiver of the family and the home.

Thus, it is important to point out that this perspective directly influences the lives of public
university professors, since, according to the data collected in the research, 86.5% of respondents
from public universities believe that remote academic work presents productivity results.
differentiated, according to the gender of the person who executes it. Several factors are linked to
this data, one of which is the predominance of looking at women as caregivers, in order to
strengthen the differences placed on each gender.

Despite the continuous movement by a group of women to break with these institutions, historical
morality still holds strength over behavior, since care appears not as something social, but
biological. Therefore, the social division of labor and social relations are propositions that must be
analyzed together (Guedes & Daros, 2009).

Women tend to accumulate almost all household chores. When it comes to living with the
elderly, men are much less collaborative for cultural reasons. Because mothers end up being
responsible for their children at home, even if the husband participates in the organization
of the house. (Interviewee 04)

Because women end up being responsible for a large part of domestic activities, having
less time to devote to remote academic activities than men. (Interviewee 05)

Based on the reports of the research participants presented here, 72.08% of the answers indicate
that the women teachers take care of third parties in one or more conditions. Among these, 36.36%
care for children under 18, 19.48% care for people over 60, 3.90% care for people with disabilities,
11.04% care for people with illnesses pre-existing, and 1.3% care for people who fell ill during
the pandemic. Finally, 27.92% do not identify with any of the previous situations.

Therefore, it is observed that the dimension of care, crosses the lives of teachers in all instances
and in the pandemic this fact has intensified, since they are working at home and accumulating
this care with the tasks necessary to exercise teaching in a Public HEL In this sense, another
necessary point to highlight is related to the work day, addressed to women, since before the
pandemic there was already a difference between men and women.

The difficulty reported by the teachers in reconciling domestic activities with the activities of
remote work is notorious, in that for 75.4% of the teachers interviewed, this reconciliation is “very
difficult” or “difficult”, and only 24.6% of the interviewees considered it “a little difficult” or “not
at all difficult” to reconcile activities.

It is observed that the majority of women teachers of public HEIs in remote work, despite having
help from other members of the family, are still overburdened with domestic chores. For the
minority, there are those who perform all tasks alone and for 9.9%, there are teachers who count
on the help of a person hired to carry out domestic activities.

10
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With the excess of activities and the non-division of work and home spaces, some consequences
reverberate in women:

Remote work causes discomfort in women, who are either overwhelmed with household
chores or feel the sense of abandonment aggravated by isolation. (Interviewee 06)

What interviewee 06 points out is significant, as she reports a loneliness in the effort to take care
of all the chores, in view of the naturalization of the woman's burden. The pandemic included in
the already hard day of teachers, increases the obstacle of not being able to count on professional
and family support in the division of tasks. Social isolation, in addition to pushing women home,
in the unjust simultaneous overlapping of tasks, has also prevented them from having outside help.
From both a material and emotional point of view, this abandonment portrays a process of
naturalization of the woman's burden, in a context of extreme vulnerability. It seems that the
discomfort with the workload, intensified by the fear of the pandemic, has become taboo and this
leads to questions about how institutions have dealt with this situation. Institutional and family
demands remain as high as before, despite the pandemic.

Therefore, it is understood that in addition to remote academic work presenting different
productivity results according to gender, it also has consequences for the women who perform
them, such as, for example, work overload. In addition, it is confirmed that the stereotypes
addressed to women move between environments.

The difference in assignments for both men and women is notable. However, such differences are
not restricted to remote work, but also in relation to working hours in face-to-face work, performed
at the university. According to the reports, activities such as the organization of cafes and events
and activities of an administrative nature are aimed at women teachers, as if they were in their
“homes™:

At work, too, men are more protected, with most operational and administrative tasks
falling on women, even when they are men in charge of management. Women are often
interrupted when they are studying / writing and in the home office this is much worse.
Doctors, schools, referrals and management of household and children's tasks, in general,
are in large part demanded from women. At work, even in management positions, men
direct operational tasks to women or simply leave tasks of this nature to their colleagues,
assigning themselves more political and / or intellectual tasks, while women "secrete"
colleagues. This often happens under the guise of a supposed "inability" of men to perform
multiple tasks simultaneously. This whole set ends up impacting women's time and energy
in academic production, impairing their performance. (Interviewee 07)

So, the heart of the discussion is present in the cultural premises between genders and reflects
directly on the role assigned to each one. The exacerbated differences, identified by the sexual
division of labor, stand out in all the environments in which they live, as the sixth interviewee
points out very well.

Doctoral students, master's students, teachers and researchers feel hostile, victims of symbolic
violence, harassed and with a differentiated space when compared to the male gender. In addition,
in relation to remote work, they experienced lack of motivation, anxiety, lack of concentration and
less work done.

With regard to remote activities, in addition to indicating a decrease in the amount of work
delivered, 86.5% of teachers believe that there are different results of productivity in relation to

11
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gender. This is due to the burden on women of domestic activities and care for family members,
since 65.30% say that, despite the help of other people, they remain overburdened.

Another point to note is the barriers found by teachers to occupy leadership positions, because,
despite being the majority of the student body at universities, at the top of the career path this
figure is reversed, and men are the majority in the areas of teaching. As concrete data obtained by
the research shows, only 34.90% of the women professors occupy a management position and
8.73% know more than three principals.

Conclusion

It is concluded that it is necessary for there to be a reduction and perhaps extinction of the gender
inequalities in Brazilian public employment categories, including the promotion of an effective
inclusion of women in the most varied academic areas of the university. This inclusion requires
undergoing cultural change, with intense investment in training and awareness of the subject of
gender inequality, at all academic levels. Dealing with both vertical and horizontal harassment
practices must become obligatory and punishable, with the formalization of channels for the
resolution of discrimination and oppression. It is also necessary that the university personnel
management policies should consider specificities of female work, overloaded as it is by double
and triple work shifts, with the compilation of metrics and requirements demanded by this reality.

Finally, it is understood that the expansion of studies on gender inequalities in public higher
education, especially through comparative education, can contribute to the search for solutions to
the identified problems.

The Covid 19 pandemic, with as yet unknown consequences, has caused further gender
discrimination at work, as can be seen in the home office work of women professors at Brazilian
public universities. It is certainly not an isolated fact, as the patriarchal structure is still present in
contemporary societies. Therefore, comparative education studies are essential so that, based on
discourse with the other, more adequate paths for increased inclusion of qualified women in the
work developed in universities are found. It is important to analyze historically how teachers have
been included in the most varied public universities in different countries, comparing the forms of
work performed, the discrimination suffered and the over comings experienced.

Considering that comparative education, as a theoretical-methodological field, implies the
investigation and analysis of the diverse contexts where educational practice takes place, the
importance of elucidating common problems in these varied contexts, with regard to female work
in teaching at all levels, is emphasized. It is not about mapping how gender inequalities have been
manifested in different institutions and countries, but rather understanding, through the discourse
with professors from different higher education institutions in different countries, if these
inequalities are occurring and how they are occurring.

The comparison of how gender inequalities have been manifested in different sociocultural
contexts, as well as the characteristics of work carried out in the home office during the pandemic,
according to the institution and country analyzed, may contribute to changes in this framework of
discrimination.
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Performative commitments to diversity and inclusion in Canadian educational
institutions: Considerations for equity efforts in comparative and international
education

Steve Sider, Kumari Beck, Ardavan Eizadirad & Jhonel Morvan

In this article, four Canadian studies inform an examination of equity, diversity,
and inclusion in Canadian elementary, secondary, and post-secondary institutions.
The four studies focus on internationalization in higher education, the impact of
standardized testing on racialized students in the early years, racism and
racialization in school mathematics, and the experience of students with disabilities
during the COVID-19 pandemic. From these studies, three themes are considered:
diversity, complexity, and comparative perspectives. The article provides important
insights on the performative and superficial ways in which Canadian educational
institutions are engaging with equity and inclusion efforts and how this analysis
may be instructive in comparative and international education.
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Dans cet article, quatre études canadiennes éclairent un examen de I'équité, de la
diversité et de l'inclusion dans les établissements primaires, secondaires et
postsecondaires canadiens. Les quatre études portent sur l'internationalisation dans
l'enseignement supérieur, I'impact des tests standardisés sur les étudiants racialisés
pendant les premicres années, le racisme et la racialisation dans les mathématiques
scolaires et l'expérience des étudiants handicapés pendant la pandémie de COVID-
19. A partir de ces études, trois thémes sont considérés : la diversité, la complexité
et les perspectives comparatives. L'article fournit des informations importantes sur
les fagons performatives et superficielles dont les établissements d'enseignement
canadiens s'engagent dans les efforts d'équité et d'inclusion et comment cette
analyse peut étre instructive en éducation comparée et internationale.

B »To0ili cTaThe YCTBIPE KAHAACKUX HUCCIICAOBAHUA OCBCIIAOT BOIIPOCHI paBCHCTBA,
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pa3sHooOpa3us ¥ MHKJIIO3MBHOCTH B KAaHAJICKUX HAYAJIbHBIX, CPEIHUX WM BBICIIUX
y4eOHBIX 3aBe/IeHUsX. UeThIpe ncciie10BaHus MOCBAIICHBI HHTEPHAIIMOHATU3AIIH
BBICIIET0 00pa30BaHMsA, BIMSHUIO CTaHJIAPTU3UPOBAHHOIO TECTUPOBAHMS Ha
PACOBBIX yUalllUXcs B MEPBBIE TOAbI 00yUYEHHsI, paCH3MY, U pacCU3My B IIKOJIBbHOM
MaTeMaTHKe, a TaKXKe OMNBITY YYalUXCsA ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMHU BO
Bpems na"jgemun COVID-19. Ha ocHOBe 3TuX HcCI€10BaHUN paccMaTpUBAIOTCS
TPH TEMBI: pa3HOOOpa3ue, CI0KHOCTh U CPaBHUTEIbHBIE NIEPCIIEKTUBLL. B cTaThe
COZep)KUTCS BakHas uH(popManMs O NepHOPMATUBHBIX M MOBEPXHOCTHBIX
cnocofax, € IMOMOIIBIO KOTOPBIX KaHAACKHE 00pa3oBaTEIbHbIC YUPEKICHUS
YYacTBYIOT B YCHJIUSX 1O 0OECICUEHUIO PAaBEHCTBA U MHKIIIO3UBHOCTH, U O TOM,
KaK 3TOT aHAJIU3 MOXXET ObITh MOJIE3HBIM B CPAaBHUTEIBHOM U MEXIyHAPOJHOM
o0pa3oBaHHH.

En este articulo, cuatro estudios canadienses informan sobre un examen de la
equidad, la diversidad y la inclusion en las instituciones primarias, secundarias y
postsecundarias canadienses. Los cuatro estudios se centran en la
internacionalizacion de la educacion superior, el impacto de las pruebas
estandarizadas a los estudiantes racializados durante los primeros afios, el racismo
y laracializacion en las matematicas en la escuela y la experiencia de los estudiantes
con discapacidades durante la pandemia de COVID-19. A partir de estos estudios,
se consideran tres temas: diversidad, complejidad y perspectivas comparadas. El
articulo proporciona informacién importante sobre las formas superficiales y
performativas en las que las instituciones educativas canadienses se comprometen
con los esfuerzos de equidad e inclusion y como este andlisis puede ser instructivo
en la educacion comparada e internacional.
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Introduction

Ten years ago, Ainscow and Sandill (2010) stated that, “The issue of how to build more inclusive
forms of education is arguably the biggest challenge facing school systems throughout the world”
(p. 401). This need is particularly heightened as a result of the COVID-19 pandemic, the rise of
populism, and recent events that have highlighted deep-rooted issues of racism, racialization, and
marginalization and how they are exacerbated by their intersection. This paper responds to a
question identified by WCCES in anticipation of the Third Annual WCCES Symposium: What
processes are taking place and can be envisioned to leverage the constructive impact of the
education systems in different parts of the world during and post the Covid-19 pandemic? We
explore this question with consideration for educational systems in Canada specifically with regard
to equity, diversity, and inclusion (EDI). This paper thus provides an opportunity to consider
initiatives to address EDI in Canada to stimulate comparative and international perspectives on
EDI efforts in other jurisdictions.

Four studies completed in different regions of Canada by the authors serve as the basis of the paper.
This focus on research completed within Canada before and during the pandemic includes analyses
of internationalization of higher education in relation to EDI initiatives; a study on the impact of
standardized testing on racialized students and educators in the early years; research on racism and
racialization in school mathematics; and, an examination of disability and inclusion. Examining
this research as a collective provides perspectives from different parts of Canada and an
opportunity for a holistic synthesis and dialogical conversations on different aspects of diversity
and inclusion from a comparative lens to arrive at new understandings about challenges and area
for growth that are heightened by COVID-19 circumstances. Thus, this paper provides
comparative analysis as we consider diverse EDI efforts within Canada and opportunities to
stimulate comparative and international studies which consider the Canadian experience with those
in other contexts. Key themes in these studies include: racism; barriers to equity, diversity, and
inclusion in Canadian schools and universities; the impact of the pandemic and events such as
Indigenous and Black Lives Matter protests; and transformative teaching and school leadership to
enact change. In the Discussion section we highlight three ways in which these studies inform
education in, and as a result of, the pandemic including: diversity, complexity, and comparative
perspectives both intra-nationally and inter-nationally. As a collective and in intersection with one
another, this article provides important insights on the ways and extent to which Canadian
educational institutions are — or are not — supporting equity and inclusion during the pandemic.
Insights are also offered on the need to invest in new and alternative approaches going forward to
foster equitable and inclusive educational practices that move beyond performative and superficial
efforts (Shields, 2010). We offer these insights to describe some EDI efforts in Canada and to spur
further analysis of how these Canadian initiatives align, diverge, and intersect with EDI efforts in
other contexts, thus contributing to the field of comparative and international education.

Details of the Four Studies

The following sections describe four different studies that focus on issues pertaining to EDI in
education systems across Canada. The first study juxtaposes international student enrollment at
Canadian post-secondary institutions with EDI efforts. The second research study takes a critical
look at the impact of standardized testing on racialized students and educators in the early years.
The third and fourth studies focus respectively on issues related to racism and racialization in
school mathematics and on disability and inclusion in Canadian school systems.
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Study 1: Internationalization of Higher Education and Equity, Diversity, and Inclusion
Internationalization has grown to be a high priority for higher education institutions in countries
of the Organization for Economic Cooperation and Development (OECD). This is evidenced by
the fact that ninety-five percent of Canadian universities include internationalization in their
strategic plans (CBIE, 2016). Declines in government funding for the Canadian postsecondary
sector over the past three decades have pushed universities to become heavily dependent on
international student enrollment to make up the shortfall (Crawley, 2017; Stein, 2019). In this
context, the drastic curtailment of international travel during COVID-19 and the resulting loss of
revenue from international students has become the biggest threat to internationalization.

While the stated rationale for what has been a rapid rise in internationalization of higher education

in Canada over the past decade remains that of integrating an international, intercultural, and global
dimension into postsecondary institutions, the main strategy for this appears to be the recruitment
of international students. In 2019, there were 642,480 international students at all levels of study
enrolled in Canadian institutions (CBIE, 2020). Students from India, China, South Korea, and
other Asian and Latin American countries top the list of source countries, adding to the already
diverse student population in Canada.

This diversity may seem ideal in a country that has its identity based on a perceived commitment
to multiculturalism. The Canadian federal strategy for international education (Global Affairs
Canada, 2019) and the accompanying EduCanada brand, promotes Canada as a happy and
welcoming place for international students. However, amidst the celebratory accounts of the
benefits of internationalization for Canadian universities, there is a growing body of scholarship
that critiques multiculturalism metanarratives, including research that documents and challenges
racism on campuses (e.g. Heer, Ma, Bhandar & Gilmour, 2012; Henry & Tator, 2009; Marom,
2021). As Schick and St. Denis (2005) argue, “The rhetoric of multiculturalism is enacted as a
symbol of the ‘good nation’” (p. 295), assigning it benevolence, making multiculturalism itself
unassailable, and erasing impacts such as racism.

While internationalization activities have faltered during the COVID-19 pandemic, initiatives
championing EDI have become the latest trends in Canadian post-secondary institutions. In the
fall of 2017, Canada’s universities adopted seven “Inclusive Excellence Principles” to advance
EDI (Universities Canada, 2017). These principles include personal leadership as well as
institutional commitments to EDI, identifying and addressing barriers to equity, EDI supports for
faculty and leaders, using evidenced-based practices, and mobilizing knowledge about EDI across
post-secondary institutions (Universities Canada, 2017). The statement of principles makes
reference to Universities Canada’s (2017) “Principles on Indigenous Higher Education” and
reaffirms its commitments to fostering intercultural engagement which is a core priority in
internationalization of universities (Global Affairs Canada, 2019).

These principles recognize the “richness” to be gained by having diverse student, faculty, staff,
and administrator populations, and encourage commitments to action to ensure access and
opportunity to all, especially for those from underrepresented groups. There is little mention,
however, of the need for systemic and structural change that will bring about equity. The presence
of diverse bodies on campuses and raising awareness will hardly solve the issues of racism and
equity so prevalent in the higher education system and culture that is largely Eurocentric.

In an earlier study on EDI and internationalization, Trilokekar, Tamtik and Beck (2018) compared
these two policy agendas in institutions within the group of Canada’s most intense research
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universities with the purpose of understanding why they remained siloed in institutional strategic
plans. A critical content analysis of 37 internationalization strategies and EDI reports and strategies
was carried out. Among the findings, it was noted that the values and policies of both EDI and
internationalization emerged from definitions of the terms in each institution. As expected, EDI
reports and strategies are very recent: six universities had EDI strategies or policies, three had
statements on diversity and inclusivity, three had EDI reports, and three had none of these.

References to or mention of international students are surprisingly absent in EDI documents with
one university providing a specific statement welcoming students from all countries and
backgrounds and five universities noting diversity as being present through culture, religion,
language, and race. Another significant finding was that of competing ideologies where statements
supporting diversity and equity did not align with internationalization documents which
incorporate statements regarding competition and revenue sources. EDI was framed as a domestic
priority while internationalization was implied to be simply international. Stakeholders held
radically different world views and there was inherent tension and competition between the two
agendas.

Ahmed’s (2012) critique of diversity and institutional adoption of diversity discourses in the
United Kingdom and Australia is compelling and is a valuable source of analysis. Ahmed’s notion
of commitment as non-performativity illuminated, in both areas, in how statements of
commitment, whether EDI or internationalization, appear to commit the institution to doing
something. The institution can ‘show’ that they are following (in this case) federal policy or
aspirations, using “cultural enrichment discourse of diversity” (Ahmed, 2012, p. 69) through the
creation of statements or policies. Paradoxically, showing can also be a way of not committing
with institutional documents replacing action, leading to a “a lip-service model of diversity” (p.
58) or “tick box approach” (p. 113). Ahmed concludes:

Statements of commitments can be understood as opaque: it is not clear what they are doing
if they are not doing what they are saying. A commitment does not necessarily commit the
institution to anything or to doing anything. Statements of commitment can be understood
as “non-performatives.” (p 116)

The main implication for the current paper is to understand how the discourse of commitment as
non-performative may follow suit in post-COVID conditions for internationalization and equity,
diversity, and inclusion initiatives in the Canadian higher education sector. Just as importantly,
with the rise of international student enrollment at Canadian post-secondary institutions to offset
funding concerns, what changes in policies and practices will ensure that international students are
supported to do well physically, socially, emotionally, spiritually, and academically upon arrival
and throughout their studies? In the post-COVID era, Canadian post-secondary institutions have
the opportunity to re-envision the importance of internationalized student bodies, not primarily
from a financial perspective, but from a strengths-based framework that contributes to diversity on
Canadian campuses.

Study 2: Impact of standardized testing on racialized students in the early years in one region
of Canada: Ontario

Standardized testing in Ontario elementary and secondary schools was introduced in 1996 by the
Education Quality and Accountability Office (EQAO). All students in publicly funded schools in
Grades 3, 6, 9, and 10 began being annually tested in numeracy and literacy. In a recent study,
qualitative data was collected via semi-structured interviews with 8 racialized families, each with

19



S. Sider, K. Beck, A. Eizadirad & J Morvan Volume 6, Number 1, September 2022

a Grade 3 child, to examine their lived experiences with the Grade 3 EQAO standardized testing
preparation and administration (Eizadirad, 2019). This age was the focus of the study to address a
research gap since the majority of the Canadian literature on standardized testing is conducted at
the secondary school level.

Responses of the Grade 3 children interviewed, in terms of what they expressed as negative socio-
emotionally induced stress, anxiety, and fear of failure associated with writing the EQAO test,
confirms and aligns with what The National Center for Fair and Open Testing (TNCFOT) has
identified. TNCFOT has noted the negative harmful effects of using standardized testing on young
children impacting their “healthy development and learning” (FairTest, 2017, p. 1). Examples of
negative physical and psychological impact expressed by the participants included losing sleep
due to worrying about doing poorly, experiencing overwhelming anxiety and nervousness
demonstrated by crying and needing reassurance from parents to enter the classroom to take the
EQAQO test, feeling excluded by being taken out of the regular classroom to prepare for and write
the EQAO test, and fear of failure and being labelled as “dumb.” Overall, the harmful impact of
standardized testing was identified under the umbrella term invisible scars and traumatizing effects
of standardized testing (Eizadirad, 2019) symbolizing how EQAO tests particularly marginalize
and oppress racialized children and those from lower socio-economic backgrounds.

In June 2020, the government announced that Grade 3 and 6 EQAO standardized tests would not
be administered for the 2020-2021 school year due to the circumstances created by the COVID-
19 pandemic. This allowed an opportunity to pause and reflect on best practices based on the needs
of students. An educational culture change is needed that moves beyond simply judging students’
intellectual and academic competencies based on outcome-based standardized tests. Instead, a
more holistic interdisciplinary approach is needed which focuses on the opportunity gap and which
takes into consideration students’ unique identities and their physical, social, emotional, spiritual,
and psychological development and living circumstances (Eizadirad, 2020). The current
normalized and legitimized neoliberal market-driven model of education, with its reliance on
standardized testing as an accountability tool, homogenizes the needs of all students and
communities by disregarding them as holistic beings and dynamic communities and instead judges
them predominantly by results and performance on standardized tests (Froese-Germain, 2001).
These tests have gained so much currency that they are even driving property values across
neighbourhoods often privileging communities that have more access to opportunities due to
socio-economic status, fundraising capacities, and other factors.

The discussion needs to shift from an equality paradigm to an equity lens that asks, whose values
and knowledge are established as the “norm” and consequentially utilized as a baseline measure
for judgement and comparison? Further, whose interests does this approach serve and at what
costs? Racialized students have been particularly disadvantaged since they are overrepresented in
applied streams of courses as well as in special education programs in schools, and have higher
drop-out/push-out and expulsion rates (Colour of Poverty - Colour of Change, 2019). These
findings mirror those in other countries (e.g., Rezai-Rashti & Lingard, 2021), thus highlighting
that these are not “Canadian” issues but ones which are represented in many parts of the world.
We cannot address the achievement gap without first addressing the inequality of opportunity that
plagues our educational systems and further marginalizes our most vulnerable student populations
vis-a-vis invisible scars and traumatizing effects of standardized testing. As long as Canadian
schools continue to operate under a one-size-fits-all mandate, and schools located in higher socio-
economic status communities continue to get access to better funding, and more opportunities,
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resources, and social support services, the achievement gap will continue to exist and be
perpetuated.

Study 3: Racism and racialization in school mathematics

Issues of racism and racialization find their way in school systems around the world, but it is
particularly problematic in the United States and in Canada. Morvan (2017) argues that issues of
racism and racialization in school mathematics plague Ontario school systems through academic
streaming. Kinnon (2016) defines the practice of streaming as “a policy of formally grouping
students based on their current academic ability and, in the case of Ontario, also by their supposed
academic destination, be that university, college, or the workplace” (p. 17). Streaming is also
known as tracking or ability grouping (OECD, 2012). These kinds of practices are poisonous for
social mobility and they particularly affect Black, Indigenous, and students of colour.

What is very problematic is not that students are grouped by ability according to their post-
secondary pathways. It is rather because Black and other racialized students are overrepresented
in less challenging mathematics courses and academic programs leading to limiting their access to
opportunities for upward social mobility in the future by lacking the prerequisites or requirements
for various postsecondary pathways. According to Parekh (2013), in the Toronto District School
Board’s Structured Pathways, only 8.8% of the 12.6% self-identified secondary Black students
take the majority of their courses in the academic stream (p. 3). That leaves 91.2% of secondary
Black students with most of their courses in the applied program of study with limited
postsecondary options. Additionally, Parekh (2013) observed that:

Self-identified Black students are the largest racial category represented in Special
Education schools (30.2%) and are over triply represented. Self-identified Black
students are also over-represented in schools with Limited Academic opportunities
(19.3%), but are under-represented in both Alternative schools (10.4%) and ...
Specialty Arts schools (3.2%). (p. 7)

Many researchers have argued that school mathematics has been used as a powerful social filter,
a tool for systemic biases in policies, practices and processes that privilege or disadvantage some
groups of students based on their ethnicity or other social or demographic characteristics (Morvan,
2017). Among them, Herbel-Eisenmann, Choppin, Wagner and Pimm (2011) maintain that
“school mathematics remains a powerful social filter, and understanding and explaining access to
and success in school mathematics has been of considerable interest to the research community for
some time now” (p. v). One must wonder why the problem continues to prevail, and most of the
times remains unchallenged in Ontario school systems despite more than 30 years of provincial
initiatives regarding racism and race relations (James & Turner, 2017).

In a quest for equity in school mathematics in Ontario, a current study being led by one of the co-
authors of this paper seeks to connect the school experiences and achievement of secondary school
Black students to school principal leadership. The purpose of the study is to examine how the
school experiences of Black students are related to their achievement in mathematics and how
principal leadership is connected to these experiences. Data from the Toronto District School
Board (TDSB), one of the largest school districts in North America with approximately 250,000
students spread across approximately 600 elementary, middle, and secondary schools, are used in
the research. The board’s geographic location, which covers a very large urban area in the Greater
Toronto Area (GTA), allows for data that represent a large segment of the racialized population in
Ontario. TDSB is also a leader in collecting race-based data and has been very committed, for
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many years, to equity issues related to Black students in the Greater Toronto Area. The practice of
race-based data collection is highly encouraged in other contexts as it will provide insightful data
to mobilize EDI strategies and approaches to address unmet needs.

Preliminary findings show that in 2015-16 Black students (57.5%) and Indigenous students
(54.2%) were the highest groups not meeting EQAO standards, as opposed to White students
(19.2%) and South Asian students (22.8%). Additionally, the initial results show that 56.8% of
Black students did not meet provincial standard in grade 9 math whether they consider their
Overall School Experience Index to be high (54.5%) or low (58.9%). These numbers are even
more troubling when, for White students, only 15.4% (when the Overall School Experience Index
is high) and 23.6% (when the Overall School Experience Index is low) did not meet EQAO
standards.

These early findings, as troubling as they are, sharply point to the need for Ontario school systems
and leaders to consider some important questions: Why is it that despite more than 30 years of
provincial initiatives against racism, Black and Indigenous students continue to be left behind?
What can principal leadership and an inclusive school culture and practices do to break the cycle
of low achievement for those students? What kinds of systemic barriers, biased practices, and
discriminatory policies are still at play in Ontario schools which prevent those students from
benefiting from all the support that can be put in place? These questions are important not only in
the context of Ontario but in educational jurisdictions in other contexts. There is an urgency to not
only eliminate racism and racialization through de-streaming in school mathematics, but also to
change educators’ mindsets about Black and Indigenous students while ensuring they benefit
equitably from educational opportunities. Otherwise, recent announcements in Ontario and beyond
to end academic streaming in Grade 9 risks remaining another example of empty rhetoric and
performative policy. As school systems globally consider the school experiences of marginalized
students, these studies provide ample opportunity to consider comparative analysis of the
experiences of racialized youth in subject-specific areas and on standardized assessments which
often serve as social filters for future opportunities and endeavors.

Study 4: Disability and inclusion

A fourth area of research has focused on how students with disabilities are included in Canadian
schools. Multiple studies have examined the experiences of educators, particularly principals, in
supporting students with disabilities during the pandemic (MacCormack, Anderson & Sider, 2020;
Sider, 2020; Sider et al., 2021; Whitley et al., 2020). These studies included quantitative and
qualitative aspects. In one study, 108 principals were surveyed and asked to identify a critical
incident that was representative of their leadership in the pandemic. In another study, 38 principals
were interviewed about the types of supports and resources they used during the pandemic. Here
we identify three key aspects of these studies specific to equity, diversity, and inclusion and of
relevance to comparative and international education.

First, these studies have shown that the COVID-19 pandemic has unveiled educator’s beliefs about
inclusion of students with disabilities. Principals and teachers often express commitment to
inclusive education but during the pandemic, when isolation and distance made supporting
students with disabilities particularly challenging, it was clear that some educators were not willing
to make the effort required to support students with disabilities. This was reflected by statements
shared by educators such as, “The student never worked for me during the regular class. Why
should I help them now?”” Educators did not have the same access to support workers as they did
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in physical classrooms and this magnified the challenge for many. Further compounding the
situation was the mixed messages that educators received from government officials about
instructional programming during the pandemic (Sider, 2020). In general, there was no clear
communication from government ministries to specifically address the needs of students with
disabilities during the pandemic. This lack of a clear commitment to students with disabilities may
have negatively influenced some educator’s commitment to inclusive education. This can be
attributed to some extent to educators being overwhelmed with having to teach remotely without
extensive training in online platforms.

Second, despite the unveiled beliefs about inclusion that some educators have demonstrated during
the pandemic, many other educators became further committed to supporting students with
disabilities. We documented many examples of educators who were very diligent and committed,
despite incredibly challenging circumstances, to support students with disabilities (MacCormack
et al., 2020). The types of efforts that we documented included: educators meeting daily with
students by phone, driving to students’ homes to deliver technology devices, being accessible early
in the morning and late into the evening to support other educators, and distributing resource kits
including puzzles, visual cards, and math manipulatives (Sider, 2020). These acts demonstrated
that many teachers, principals, and support staff are highly committed to supporting students with
disabilities.

Third, the pandemic has changed the ways in which instructional programs for children with
disabilities are delivered. Many children with disabilities rely on a familiar adult instructor to
support their academic progress. The pandemic disrupted this. It also forced family members to
take on increased instructional responsibilities. This was a significant issue of equity as many
parents were forced to take time from their paid employment to serve as de facto teachers for their
children (MacCormack et al., 2020; Whitley et al., 2020). As illustrative of these challenges, we
heard from families who only had one parent in the home with multiple children with disabilities.
These situations demonstrated that the pandemic did not impact all people and families equally;
those with disabilities often bore a significant price whether in limited instructional contact with a
teacher or in the impact it had on parents who had to take on more instructional responsibilities at
home. The study raises troubling questions about how students with disabilities are included in
Canadian schools. For example, do Canadian educators have superficial commitments to students
with disabilities being included within inclusive schools? When planning for pandemic-related
instruction, did Canadian teachers and principals incorporate students with disabilities as an after-
thought to their planning for non-disabled students? These questions raise insights into the
inclusion of students with disabilities in Canada, a country that is often looked to for effective
leadership in this field (Sider, Maich & Morvan, 2017). Further, these findings and the related
questions provide opportunities for comparative and international analysis of how school systems
in different parts of the world have supported students with disabilities before, during, and
subsequent to the COVID-19 pandemic.

Discussion: Cross-cutting themes

In this section, we explore how these four Canadian studies can serve to inform comparative and
international analyses of equity, diversity, and inclusion efforts in global contexts. We consider
diversity, complexity, and aspects of comparative education, from the early years and high school
to post-secondary environments, to move beyond performative institutional policies to action-
oriented acts so students at different ages can be supported to meet their needs beyond pandemic
circumstances.
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Diversity... yet Similarity

The four studies demonstrate that across diverse studies, underlying issues of marginalization,
stigma, and stereotypes continue to exist in the Canadian educational context. In the first study,
we see that international students are sought after in the name of internationalization, often more
as an economic function, but are hardly considered in policy areas related to EDI. In the studies
related to Black and Indigenous students in standardized testing and academic streaming, these
students continue to see significant gaps in academic performance and programming. These gaps
are expected to be exacerbated by the pandemic given that marginalized communities are
disproportionately more negatively affected by COVID-19. In the final study on disability,
students with special education needs often remain disadvantaged by the types of services and
supports provided to them. Despite thirty years of legislation and increased awareness and training,
educational systems in Canada continue to fail those most at-risk often resorting to performative
institutional acts versus on-going investments to address long-term root causes of inequities within
the education sector. The fact that this pertains across areas of diverse studies, across different geo-
political regions, and across educational sectors speaks to the challenges that lie ahead for Canada
as it seeks to reconcile its past — for example, its history of racism against Indigenous students and
residential schools — to current practices that tend to negatively impact Black, Indigenous, and
racialized students and those with disabilities.

Complexity

The issues that confront Canadian educational systems are complex. They involve historical
practices, unequal funding models, and inadequate policy frameworks rooted in neoliberalism and
meritocracy (Kumashiro, 2000; Noguera, 2003). As stated,

Coronavirus hasn’t caused the educational inequities that impact students. But it has
shed light on how our most vulnerable communities are marginalized, silenced and
oppressed systemically due to lack of access to opportunities perpetuated historically,
socially, economically and politically via Canadian institutional policies and practices
including by schooling (Eizadirad & Sider, 2020, para. 3).

Canada is often seen on the world stage as a country that embraces diverse cultural and linguistic
groups and cultivates a peaceful society. This is an overwhelmingly simplistic, and inaccurate,
depiction of Canada, which often dismisses root causes of inequities creating disadvantages across
different social groups within Canada and its large geographical landscape. Despite having
significant economic and academic capital, Canadian governments and institutions often lack the
socio-political will to enact deep, substantial, and long-lasting social change to move from
superficial lip-service to reality in ensuring diverse, equitable, and inclusive communities.

The COVID-19 pandemic, the upsurge of racism with the empowerment of White supremacists in
the United States and elsewhere, the murder of George Floyd, and all the social movements
resulted from these high-profile events, make our world a more complex one. Canadian
educational systems and authorities do not have the luxury to stay stuck in the past hoping that old
policies on equity, inclusion, and diversity are sufficient and relevant for a post pandemic and post-
truth world.

Inter and Intra-national Comparisons

The four studies we have highlighted here provide an opportunity for a unique inter-national and
intra-national comparative analysis. Canada has a federal system in which provinces carry
significant weight in education decision-making. This provides intra-national insights as provinces
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can be examined in comparison to each other in regard to international students, Black, Indigenous,
and other racialized youth, and those with disabilities. Also, as a push for race-based data collection
is gaining momentum in Canada, educational institutions and systems will be in the spotlight when
comparative analysis starts unveiling EDI failures and successes.

Further, as educational jurisdictions globally strive to ensure equitable and inclusive education,
the Canadian experience can serve as a case example. The Canadian example speaks to how
educational, social, and political entities can effectively — or not — mobilize and work towards
implementing policies and practices that genuinely ensure that all students access quality education
and opportunities for upwards social mobility. It is important to keep in mind that the Canadian
experience, just like that of other jurisdictions, is not a singular experience but differs depending
on identity, community, and neighborhood location. Thus, this paper provides opportunities for
comparative and international education scholars to engage in analysis of EDI efforts both within
and between geo-political contexts.

Conclusion

A key question raised at the Third Annual WCCES symposium was: What processes are taking
place and can be envisioned to leverage the constructive impact of the education systems in
different parts of the world during and post COVID-19 pandemic? The four studies, each with a
different focus on EDI issues in the Canadian context, provide a unique opportunity to consider
this question. We posit that, in Canada, the COVID-19 pandemic has unveiled the “niceties” of
Canadian society and laid bare that much more needs to be done to foster an equitable society that
is not performative or short-sighted but seeks to discuss and mitigate the root causes of inequities.
The COVID-19 pandemic has exposed the injustices that marginalized racialized students,
international students, and students with disabilities have experienced in Canada. There may be no
better time than now and in the post-COVID-19 era to rebuild a fractured educational system with
various voices from social groups and communities who historically and currently are systemically
disadvantaged, as part of the mobilization and strategization for a better future. However, we
question whether Canadian governments and institutions have the political will and the synergy to
actively dismantle the structures that have led to the current inequitable context. Further, as other
jurisdictions engage in EDI efforts, we encourage analysis to assess the degree to which these are
performative or substantive and structural. Further comparative and international education
research examining EDI efforts is warranted as governments and educational institutions grapple
with these efforts in the midst of a global pandemic.

The four studies highlighted in this paper provide insights into Canadian experiences with
international students, racialized children and youth with standardized assessments and academic
programming, and students with disabilities. Despite enacting policies and practices that articulate
a commitment to fostering an equitable and diverse society, the studies examine the degree to
which this actually occurs. As comparative and international education scholars attempt to
examine differences and commonalities across geo-political boundaries, we believe that these four
Canadian studies — and the analysis of them as a collective — shed light on Canadian efforts,
including corresponding challenges and barriers and how to strategize and mobilize to foster
equity, diversity, and inclusion in education. We welcome comparative and international analyses
to better understand these efforts, and others, across political boundaries.
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Technology Enhanced STEM Integrated Science Education to Develop
Humanistic Values and Goals: Reviewing the Literature

D.M.S.C.P.K.Dehideniya & T.M.S.S.K. Yatigammana Ekanayake

University of Peradeniya, Sri Lanka

An effective education system can propel a country to the forefront of the
21st century world ~ where  technology and its  applications are
indispensable components. Integrated  teaching-learning  strategies  are
considered more efficient in inculcating and developing skills and values
required by  the future  world. Therefore, development of
educational technologies and technology-integrated pedagogical approaches
should be continued. This article reviews the available research
literature confirming  the effectiveness of technology as atool
developing personal skills in STEM: Science, Technology, Engineering
and Mathematics integrated science classroom.

As stated in the research literature, technology contributes to the design
and implementation of a  varietyof STEM activities.  Flipped
classrooms, mobile learning,visualization, educational robotics and gaming
are some of the major technological applications used in STEM based teaching-
learning experiences. Self-regulatory learning, inquiry-based learning, problem
based learning and cooperative learning are the principal pedagogical practices
in STEM education. Since STEM challenges are usually conducted in a team
environment, they are directly linked with socio-constructivism in which
students develop anumber of humanistic values: working with others
cooperatively, sharing and accepting ideas, helping others, empathy, effective
communication and collaboration, along with cognitive development. This also
encourages bearing failures and enjoying success as a group and as individuals.
Generally, they are the social skills and the human values required by a
21st century individual.

Developing a balanced individuality with humanistic values, knowledge and
skills is a major concern for education in the 21st century. Recent research
studies and practical applications have identified STEM education as an
efficient facilitator of collaboration, emotional flexibility, adaptability and
empathy as 21st century skills. Hence, it is argued that the merging of
technological applications in support of STEM practices will strengthen the
development of humanistic values and cognitive skills that are highly demanded
in the 21st century.

Key words: Humanistic Values, STEM Education, Technology, 21st Century Skills
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Un systeme éducatif efficace peut propulser un pays a l'avant-garde du monde
du XXIe siecle ou la technologie et ses applications sont des composantes
indispensables. Les stratégies intégrées d'enseignement et d'apprentissage sont
considérées comme plus efficaces pour inculquer et développer les compétences
et les valeurs requises par le monde futur. Au milieu de cela, le développement
des technologies éducatives et des approches pédagogiques intégrées a la
technologie devrait étre poursuivi. Cet article recherche la littérature
scientifique disponible confirmant l'efficacité de la technologie en tant qu'outil
de développement des compétences personnelles en STEM : classe de sciences
intégrée en sciences, technologie, ingénierie et mathématiques.

Comme indiqué dans la littérature scientifique, la technologie contribue a la
conception et a la mise en ceuvre d'une variété d'activités STEM. Les classes
inversées, l'apprentissage mobile, la visualisation, la robotique éducative et les
jeux sont quelques-unes des principales applications technologiques utilisées
dans les expériences d'enseignement-apprentissage basées sur les STEM.
L'apprentissage autorégulateur, ['apprentissage basé sur l'investigation,
l'apprentissage basé sur les problémes et I'apprentissage coopératif sont les
principales pratiques pédagogiques dans l'enseignement des STEM. Etant
donné que les défis STEM sont généralement menés en équipe, ils sont
directement liés au socio-constructivisme dans lequel les étudiants développent
un certain nombre de valeurs humanistes : travailler avec les autres de manicre
coopérative, partager et accepter des idées, aider les autres, empathie,
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communication et collaboration efficaces, ainsi qu’avec le développement
cognitif. Cela encourage ¢galement a supporter les échecs et a profiter du succes
en tant que groupe et en tant qu'individus. Généralement, ce sont les
compétences sociales et les valeurs humaines requises par un individu du 21e
siecle.

Développer une individualité équilibrée avec des valeurs, des connaissances et
des compétences humanistes est une préoccupation majeure pour l'éducation au
21e siecle. Des études de recherche récentes et des applications pratiques ont
identifi¢ l'enseignement des STEM comme un facilitateur efficace de la
collaboration, de la flexibilité émotionnelle, de 1'adaptabilité et de I'empathie en
tant que compétences du 21e siccle. Par conséquent, il est avancé que la fusion
des applications technologiques a l'appui des pratiques STEM renforcera le
développement des valeurs humanistes et des compétences cognitives qui sont
tres demandées au 21e siecle.

DddexTrBHAs crcTeMa 00pa30BaHUS MOXET BBIBECTH CTPaHy Ha TEPEIOBbIC
mo3uIMu B Mupe 21 Beka, Tl TEXHOJOTMH M WX NPUMEHEHHUE SIBISIOTCS
HEOThEMJIEMBIMU KOMITOHEHTAMHU. WuTerpupoBaHHbIe CTpaTeruu
MPEeroIaBaHus U 00y4YeHuUs: cuuTatoTcs 0oee 3¢ (HEeKTUBHBIMU ISl IPUBUTHS U
pa3BUTHS HABBIKOB M LIEHHOCTEH, HEOOXOAUMBIX OynyiieMy mupy. B cBs3u c
TUM CIIe[lyeT MPOJO0JKAaTh pa3paboTKy 0Opa30BaTENbHBIX TEXHOJIOTUNA U
TEXHOJIOTUYECKMX HMHTETPUPOBAHHBIX IENaroruyeckux MoaAxonoB. B aroit
CTaTh€ MPOBOAMUTCS TOUCK JOCTYIMHOM MCCIEI0BATEIbCKON JIMTEPATYypHI,
noaTBepkaatoneil 3QPeKTUBHOCTh TEXHOJOIMH KaK MHCTPYMEHTA pPa3BUTHUSA
TUYHBIX HaBbIKOB B STEM: 00bequMHEHHBIH KJIacC €CTECTBEHHBIX HayK,
TEXHOJIOTUH, UHKEHEPUU U MaTEeMaTUKH.

Kak ykazaHo B HCCIEIOBaTENbCKOW JINTEPATYPE, TEXHOJIOTHU CIOCOOCTBYIOT
pa3paboTKke W peanu3allid pa3IudHbIX BUAOB nearenbHoctn  STEM.
[lepeBepHyThIC KJIACChl, MOOUITEHOE o0yueHmue, BU3yaJlU3aIus,
oOpa3oBarenbHasi POOOTOTEXHUKA U UTPHl - BOT HEKOTOPHIE M3 OCHOBHBIX
TEXHOJIOTUYECKHUX MPUIOKEHUN, UCTIONB3YEMBIX B O0YUCHUH U OOYYCHHH Ha
ocaHoBe STEM. Camoperynupyemoe o0yueHne, 00ydeHre Ha OCHOBE 3alpOCOB,
o0yyeHHe Ha OCHOBe MpolieM U OOydeHHe B COTPYAHUYECTBE SIBISIOTCS
OCHOBHBIMH  TeJarornueckumu  mpaktukamu B STEM-o0pa3zoBanum.
[Tockonbky STEM-3amaun OOBIYHO pemIaloTcss B KOMaHIHOM cpene, OHHU
HanpsIMyIO CBSI3aHbI C COLMAIbHO-KOHCTPYKTUBU3MOM, B KOTOPOM yyaliuecs
Pa3BHUBAIOT PsiJl TYMAHUCTUYECKUX [IEHHOCTEH: COBMECTHAs paboTa C IpyruMH,
0OMEH W MPUHSITHE UJEH, TOMOIIb APYTUM, SMIaThsl, 3¢ (HEeKTUBHOE OOIICHUE
U COTPYAHUYECTBO, HAPSY C KOTHUTUBHBIM PAa3BUTUEM. DTO TaKXKE MOOLIPSET
MEPEHOCUTh HEYyJaud M HaCHaKIaThCsl YCIIEXOM Kak B Ipymlme, Tak U IO
oTIeNnbHOCTH. Kak mpaBuiio, 3T0 CONMANBHBIC HABBIKH M OOIICUEIOBEUECKUE
IIEHHOCTH, HE0OX0TUMbIE YesToBeKy 21 Beka.

Pa3BuTHe cOanlaHCHPOBAHHON JMYHOCTH C TYMAaHUCTUYECKUMU IIEHHOCTSIMH,
3HAHUSIMU M HaBBIKAMU SIBJISIETCS TJIABHOW 3amadeit oOpa3oBaHus B 21 Beke.
HenaBHue nccnenoBaHus ¥ NpakTUYECKUE IPUMEHEHMS ITOKa3anu, uTo STEM-
oOpazoBanne 3(h()EKTUBHO CIMIOCOOCTBYET COTPYAHHYECTBY, dMOIMOHATHLHON
ruOKOCTH, amanTUBHOCTH M OMIIATHM KakK HaBbBIKaM 21-ro  Beka.
CrnenoBaTebHO, YTBEPXKIACTCS, YTO OOBEAUHEHHWE TEXHOJIOTHYCCKUX
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npuioxkeHnii B noaaepxkky — STEM-mpakTuk ~ yCHIMT  pa3BHUTHE
TYMaHHUCTHUYCCKUX HGHHOCTCﬁ U KOTHUTHUBHBIX HABBIKOB, KOTOPLIC OUYCHb
BocTpeOoBaHbI B 21 Beke.

Un sistema educativo eficaz puede impulsar a un pais a la vanguardia del mundo
en el siglo XXI, donde la tecnologia y sus aplicaciones son componentes
indispensables. Las estrategias integradas de ensefianza-aprendizaje son
consideradas mas eficientes para inculcar y desarrollar habilidades y valores que
demanda el mundo en el futuro. En medio de ello, es necesario continuar con el
desarrollo de tecnologias educativas y enfoques pedagogicos integrados con la
tecnologia. Este articulo busca con base a la literatura de investigacion
disponible, confirmar la efectividad de la tecnologia como una herramienta para
desarrollar habilidades personales en STEM: Ciencia, Tecnologia, Ingenieria y
Matematica en aulas integradas de ciencia.

Como definimos en la revision de la literatura, la tecnologia contribuye a disefiar
e implementar una variedad de actividades de STEM. Aulas invertidas,
aprendizaje mobil, visualizacion, robotica educativa y videojuegos son algunas
de las mayores aplicaciones tecnoldgicas usadas para las experiencias de
ensefnanza-aprendizaje basadas en STEM. El aprendizaje autorregulado, el
basado en la indagacion, aquel basado en problemas y el cooperativo son las
principales practicas pedagogicas en la educacion STEM. Dado que los desafios
STEM generalmente se llevan a cabo en un entorno de equipo, estan
directamente relacionados con el socioconstructivismo en el que los estudiantes
desarrollan una serie de valores humanisticos: trabajan con otros de manera
cooperativa, comparten y aceptan ideas, ayudan a los demas, empatizan, se
comunican efectivamente y colaboran, junto con el desarrollo cognitivo. Esto
también ayuda a soportar los fracasos y disfrutar del éxito como grupo y como
individuos. Generalmente, se trata de las habilidades sociales y los valores
humanos que requiere un individuo del siglo XXI.

Desarrollar una individualidad equilibrada con valores, conocimientos Yy
habilidades humanisticos es una de las principales preocupaciones de la
educacion del siglo XXI. Estudios de investigacion recientes y aplicaciones
practicas han identificado la educacion STEM como un facilitador eficiente de
colaboracion, flexibilidad emocional, adaptabilidad y empatia como habilidades
del siglo XXI. Por lo tanto, se argumenta que la fusiéon de aplicaciones
tecnoldgicas en apoyo de las practicas STEM fortalecerd el desarrollo de valores
humanisticos y habilidades cognitivas que son muy demandadas en el siglo
XXI.

Introduction

The 21st century school, society, workplace, and the entire world is transforming into an
intercultural and collaborative environment in which knowledge, attitudes and skills are
equally valued. In this platform 21st century skills and competency development, especially in
the young generation, is one of the biggest challenges ahead in the field of education.
Obviously, education not only involves the transmission of knowledge but also practicing
accurate thinking, developing skills, habits and shared values. In other words, it is the formation
of a balanced person with knowledge, skills, and attitudes. As various studies have highlighted
many of today’s young generation are competent in hard skills but lack in soft skills and social
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skills vital in the modern workplaces. In support of that there is an emerging necessity of
enhancing socio-emotional skills in children. It suggests that education should not only
appreciate the head and hands but also the heart. Lack of heart-felt values has been seen as
resulting in growing violence and terrorism, pollution and ecological imbalances, power and
inhumanity across the global scenario. Hence, developing humanistic values or, as in the
general usage “social skills or soft skills" development, has become one of the main educational
objectives. Also required by today's working culture and social skills is a factor that ensures
the employability of an individual. In that respect, educational approaches such as STEM and
STEAM have been identified as strategically important regarding skill development in the
younger generation. They are at the forefront of the educational agenda in the majority of
countries regardless of economic stability, geographical region or cultural variations.
Moreover, integrating school subjects with STEM and STEAM applications, especially those
integrating science is a novel tendency which targets skill development. At this point,
technology supported teaching-learning processes are an added value in developing skills and
competencies in students. In general, technology refers to man-made things and people have
both positive and negative images of it. Although technology has been identified as purposely
designed components such as computers, telephones and machines, it is far more than that. In
short, technology is involved in every move that humans make to change the natural world to
suit their own purposes, needs and comforts. Or in other words it is a designed world which
mediates the activities of the natural world and the social world. When it comes to the social
world especially, regarding the influence of technology on socio-emotional aspects is not
always welcoming. But in the sense of education, technology is always considered positive and
beneficial. Argued here is that addressing value development through educational technologies
as a novel trend is one that needs further in-depth study.

Considering all the above the current review is focused on the context of developing humanistic
values and goals giving special reference to technology enhanced STEM integrated science
teaching. It aims to investigate the following research questions.

o What technological tools can be integrated into STEM teaching and learning processes?

o How do integrated technological applications facilitate humanistic value development in
students?

The discussion of humanistic value development through technology supported STEM based
science experiences within the context of this literature review is considered particularly
important in of the personal, social and professional life of an individual. Moreover, it is
maintained, the future world highly requires both knowledge and skills, most importantly
technology skills and social skills. Therefore, it is significantly important for educational
stakeholders and policy makers to orient their efforts to enhance the knowledge, technology
skill and values of the future generation.

Surveying the Literature

In support of this article’s title ‘Technology Enhanced STEM Integrated Science Education to
Develop Humanistic Values and Goals: Reviewing the Literature’, the literature review
focused on synthesising research based evidence in five major areas: Science Education, STEM
Education, technology, 21st century competencies and humanistic values.

Science Education
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Science education essentially aims to systematically develop and sustain a learner’s curiosity
about the world while enhancing scientific thinking and understanding of how natural
phenomena in the world can be explained (Das & Amrit, 2014; Harlen et al., 2015). Developing
scientific literacy (Turiman, 2012) and Science Process Skills are the main aims of science
education. Science Process Skills are defined as tools that acquire information about the
world (Gultepe, 2016). They are also defined ways of problem identification, formulation of
the hypothesis about the problem, making a valid prediction, identifying and defining of
variables, designing an experiment to test the hypothesis (Kamba et al, 2018). Scientific
literacy means knowledge and understanding of the scientific concepts and processes required
for personal decision-making, participation in civic and cultural affairs, and economic
productivity (NCREL & Metiri Group, 2003).The purpose of science education has been the
subject of continuing debate over a long time (Wellington, 2001) and it seems that there is no
direct observable relationship between science education and value achievements. However,
as most of the science teaching-learning activities are continued by means of
collaborative/cooperative approaches and PBL, it partially targets developing socio-emotional
skills. On the surface, social and emotional learning and social skill development may not feel
a good fit for a science classroom but as revealed through a number of studies, scientific literacy
and science process skills trigger the developing of social skills in science students. That
development may obviously intensify further when the science lessons are conducted in a
STEM integrated background.

STEM Education

In general, the integrated study of Science, Technology, Engineering and Mathematics is
named STEM, which evolved out of the American government policy in the early 1990s,
specifically from within the National Science Foundation [NSF] (Deghaidy et al, 2016). As
McDonald (2016) states, it is an acronym commonly used to describe education or professional
practices in the areas of Science, Technology, Engineering and Mathematics, which have been
staple forms of all students’ academic careers. From the educational point of view, STEM
education includes the knowledge, skills and beliefs that are collaboratively constructed
through the integration of Science, Technology, Engineering, and Mathematics subjects, and
is the epitome of interdisciplinary education (Corlu, Capraro & Capraro, 2014; Lapek, 2018).
Within the framework of STEM education, rigorous academic concepts coupled with real-
world lessons are conducted in team environments by means of PBL (Project/Problem Based
Learning) and Cooperative Learning and Inquiry Based Learning. Furthermore, it promotes
student centered learning and makes connections between school, community, work, and the
global enterprise enabling the development of STEM literacy and the ability to compete in the
new economy. Through all these interventions STEM education targets 21st century skill
development: communication, collaboration, technology skills, logical and critical thinking
and most specifically social and life skills. (Hooker, 2017; Deghaidy et al, 2016; Beers, 2011).
When focusing on social skill development, teamwork challenges obviously promote
communication and collaboration as mentioned earlier. Other than that, such skills as
negotiation, sharing and accepting ideas, bearing and respecting individual differences, and
maintaining a supportive relationship among team mates, are also indirectly targeted through
STEM based learning experiences.

Along with the need for better means of educating the young generation, technology has the
potential to redesign and implement STEM in novel ways. Use of technology with STEM will
make the learning process more effective, attractive and efficient.

Technology
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There is a positive interconnection between technology and education, but when it comes to
values and value development it might be viewed negatively. However, it must be accepted
that technology is deeply rooted in today's society. The evolution of Information and
Communication Technologies has revolutionized the world during the past two decades. Most
often what is human made (Yakman, 2010) is identified as technology. But in the broadest
sense it is the making, usage, and knowledge of tools, machines, techniques, crafts, systems or
methods of organization, in order to solve a problem or perform a specific function (Akgun,
2013). Direct integration of technology with education facilitates and nurtures the teaching and
learning processes. Hence, technology has been recognized as an indispensable component of
any STEM and project based (PBL) activity as it contributes to design and implementation of
STEM activities in multiple ways (Dogan & Roblin, 2015). Although science and technology
are frequently treated as two different fields, they are often used together. Moreover, science
provides the building blocks to develop new technologies and new technologies enhance the
quality of science and its processes. Applying this to education, for an effective science
teaching and learning experience enriched with PBL, collaborative learning and cooperative
learning approaches, integration of digital technologies would be an added advantage. During
such learning experiences students can use collaborative digital tools and applications, and
work in small groups and teams. Thereby students develop their creativity, their problem-
solving skills and learn to work together with others to achieve a common goal in a real-world
setting. In this respect technology facilitates value development indirectly.

Overall, technology-rich learning activities ensure students develop certain forms of literacy
and skills such as technological literacy, critical thinking, and problem-solving and social
skills, all of which are emphasized in STEM, Science education and 21st century skills. It can
be argued that there is a close interrelationship between STEM, science education, 21st century
skills and technology, and that together they contribute to humanistic value development at any
stage of their applications or practices.

21% Century Skills

The rapid and increasingly diverse development of information and communication
technologies, also known as the digital revolution, has resulted in a continuous transformation
within the political arena, the education and health sectors, the economy and labour markets,
and many other fields at national, regional and global levels. Parallel to the consequences of
the expansion and explosion of knowledge, globalization and internationalization are deeply
felt in most aspects of public life. Related to this global movements calling for new models of
instruction for 21st century education has emerged, often aiming to inculcate and develop a
wide variety of skills and accomplishments in students. These include both academic
achievement and the development of broader competencies, such as critical thinking creativity,
collaborative and communication skills, adaptability, and global awareness (Soland, Hamilton
& Stecher, 2013; Scott, 2015; Tan et al, 2017). They are often referred to as “21st century
skills” or “21st century competencies” (Voogot & Roblin, 2010; Soland, Hamilton & Stecher,
2013). As defined by Asia-Pacific Economic Cooperation (APEC), 21st century competencies
are the knowledge, skills and attitudes necessary to be competitive in the 21% century
workforce, participate appropriately in an increasingly diverse society, use new technologies,
and cope with rapidly changing workplaces. It is notable that there is a number of definitions
and frameworks on 21st century skills and competencies and they all highlight the need for
developing social skills, soft skills or human values in different terms. For example, The Dales
Report (1996) refers to learning to live together and learning to be, for EU Key Competences
for Lifelong Learning (20006) it is social and civic competencies, and P21(2007) terms it as life
and career skills. In that sense, human value development has been identified as a crucial
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necessity, and educational systems increasingly focus on the inculcation of values that guide
the students in the desirable use of the acquired knowledge and skills.

Based on the above discussion on science and STEM education, it is evident that both focus on
developing the set of humanistic values which are emphasized in 21%'. As well, each strengthens
one another and is definitely reinforced by blending with technology.

Humanistic values

Depending on the contexts and the situations the concept of values has been defined differently
in literature. Values can be viewed as the socially accepted beliefs and philosophies that every
individual holds about his or her life and its purposes. They play a vital role in the lives of
every individual and are the determinants or the motives of human behavior. Furthermore, ,
value systems and the value patterns of a society always determine human activity in social
life, education and professional life. Schwartz (2012) interprets values as the way that people
perceive what is important in their life. They are the core to our choices, attitudes and often
defined as abstract ideals that guide people’s behavior (Schwartz, 1992). Matthews et al (2007)
inferred values as the criteria for the choice of actions that may become standards for
judgments, preferences and choices.

Value education can address different forms and definitions. In religious senses it is most
possibly defined as moral and spiritual development. In relation to sociological concepts, it is
termed as the part of socialization and personality development or a transmission of cultural
elements and in the dimension of education it is addressed through citizenship education.
However, along with the rapid changes in the world, the concepts of values and value education
have gained renewed attention due to the increased social immorality. As Santhi (2016)
suggested social, moral, spiritual, national values and humanity should be inculcated in
students. In that case, direct and indirect values education through academic or non-academic
and /or curricular or co-curricular activities, inspire building a balanced person who holds a
number of necessarily wanted skills: Flexibility and Adaptability, Initiative and Self Direction,
Social and Cross-cultural Skills, Productivity and Accountability, Leadership and
Responsibility.

Both STEM and science education approaches address 21 century skills development which
focuses on humanistic value development as one of the major attributes. That process can be
empowered further through the appropriate integration of digital technologies in the STEM
based science instructional process. In relation to this review, collaboration and communication
skills, cross-cultural skills and social skills and their different explanations and definitions are
considered humanistic values.

Methodology

This research is based on a systematic review of literature with narrative summary which
exclusively depended on online databases. As inclusion criteria, documents such as journal
articles, conference papers and reports in full text that covered the period between 2000 and
2020 were purposely selected. In relation to the year of publication, studies published in online
databases of Research gate, J-store, Google Scholar, Sci-Hub and Elsevier were searched to
find relevant literature.

The comprehensive search resources were completed based on a wide range of key terms and
phrases including “STEM education-human values and technology”, “science education-

values and technology”, “values development”. However, similar terms that are often used
interchangeably in the literature were also used. In particular, the concept of humanistic values
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has also been searched through the terms humanistic values, soft skills, social skills, and moral
education.

As the search action resulted in a limited number of appropriate sources, the reference sections
of the found texts were studied in a search for more relevant texts. After the exclusion of
sources that did not satisfy the needs of the study, 15 texts directly related to the topic of
discussion were selected for data collection and analysis. As well, 11 other supportive
documents were used for the review. The contents of the selected resources were studied and
analyzed in detail to retrieve required data and were organized to address the study objectives
under five main themes: Digital storytelling, virtual reality (VR), educational robotics,
educational games and mobile devices.

Results

Search results are arranged considering the frequently referred technological applications in
literature. As well their contribution towards humanistic skill development is also discussed
under the same heading. Digital storytelling, virtual reality (VR), educational robotics,
educational games and mobile devices were prominent among the mostly considered
technological applications in education.

Digital Storytelling

Storytelling is one of the oldest methods that has been used to convey information or transfer
knowledge and values. As well, storytelling is a powerful tool for personal learning, self-
discovery and it helps to make sense of other living beings. Blending it with modern
technologies, nowadays many educators believe that digital storytelling facilitates the
development of virtually all the skills including social skills which people are expected to have
in the 21st century. Scholars have defined digital storytelling as combining the art of
storytelling with several multimedia such as text, image, audio, music and video for certain
purposes (Olokunde et al, 2018). According to Dogan and Robin (2015) digital storytelling is
the process of using various multimedia components, such as still images, text audio narration
and music, to create a short, purposeful video on an educationally meaningful topic.

Stories have long been used to entertain, spark our imaginations, force us to think, feel and see
the world in new ways, teach values and to give moral education. In that regard, making
reference to More (2008), Olokunde et al. (2018) state that digital stories can be used to increase
social skills for children with disabilities, and discovered that the children got better in
communication skills as digital stories promote the idea of dialogue between people.
Furthermore, digital storytelling as an educational tool for children learning STEM subjects by
accommodating cross-cultural understanding and numerous positive interactions between
students (Anastasiadis et al, 2018). In addition to that improving students’ self-confidence and
better social and psychological skills (Smeda et al., 2014) have been identified as learning
outcomes of digital storytelling. Collectively digital stories have proven to be an effective way
to express one’s voice with more intellectual depth than writing, and in a STEM integrated
collaborative science learning context it facilitates social skill development plus student
engagement in deeper learning.

Virtual Reality (VR)

Virtual reality has been defined from different perspectives. In a general sense it allows a user
to interact with a computer-generated three-dimensional model, or to experience far away
destinations from across the world by being in front of the screen. In a VR simulation a
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computer simulates and displays environments which are exactly the same as reality. In line
with these explanations, Lakshminarayanan and McBride (2015) define VR as as a virtual
environment which uses computer generated imagery and human computer interfaces to create
the effect of a three-dimensional world where the user interacts directly with the virtual object
using a number of peripheral devices. Use of VR in science classrooms is possible and is ideally
suited for effective learning. Although using VR for value development is debatable, it has
been suggested as a potential medium for developing values in students by means of
collaborative/cooperative learning and PBL contexts.

According to recent research, surveys of employers have continued to show that STEM
graduates are deficient in soft skills that are necessary for applying technical expertise to
business problems (Hickman & Akdere, 2017). As a solution for STEM students’
shortcomings in soft skills, effectiveness of integrating VR with the classroom experiences has
been studied in several contexts and the results have shown that VR is a potential supporting
tool. As Hickman and Akdere (2017) cite in reference to the literature, VR has been suggested
as a potential locale for intercultural competency development which is a vital soft skill for the
modern workforce. Further based on their research study related to VR and STEM they have
concluded that their approach to develop intercultural leadership competencies through virtual
reality holds the potential to aid in the development of well-rounded STEM students. Similarly,
although it is not related to either STEM or Science teaching, many research studies indicate
the critical role of VR in improving the behavioural, communication and social skills of
children who have autism spectrum disorder (ASD) (Kaminska et al, 2019).

In general, though, the online availability of literature that directly addresses the issue of human
value development through VR based STEM context is rare. Therefore, this is undoubtedly an
innovative field of study, for which new research findings would definitely contribute towards
addressing the soft-skill shortages among students.

Educational Robotics (ER)

Robotics and its applications is another mode of digital technologies that has gained increased
attention in education. Aris and Orcos (2019) view robotics as a motivational tool for students
in the teaching—learning process since it allows working in an integrated way, while also
developing several competences. Further, it is a multidisciplinary field that combines
engineering and computer science (Nemiro, 2019). Recognizing the importance of providing
students with timely opportunities to build and practise 21st-century world-related skills, a
variety of programs are being used by the educators. Studies have shown that robotics programs
with STEM education have a positive impact on student learning and skills such as: initiative,
responsibility, autonomy, creativity, and teamwork. During the activities with ER, students
work in groups creating cooperative learning environments. It enhances interest along with the
scientific curiosity of the students and favours meaningful learning (Aris & Orcos, 2019;
Nemiro,2019).

Basically the study findings of Nemiro (2019) show that the opportunity to work in teams on
robotics challenges promoted: (1) a better understanding of how to form effective teams and to
use team roles to build individual student’s strengths; (2) collaborative behavior between
students, such as interpersonal connection, helping behavior and peer assistance, and the
sharing of knowledge; (3) the development and use of authentic conflict-resolution skills
necessary to work effectively in teams; and (4) new collaborative relationships between
teachers and students. In parallel, Aris and Orcos (2019) also conclude that both teachers and
students believe ER projects promote social skill development through teamwork, and most
importantly they also emphasized its effect on collaboration skills. As a whole research
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evidence shows that robotics is a powerful learning tool for developing students’ social skills
and the ability to collaborate and work effectively in teams.

Flipped Classroom

The simplest definition of the flipped classroom is: “Inverting the classroom means that events
that have traditionally taken place inside the classroom now take place outside the classroom
and vice versa” (Lakshminarayanan & McBride, 2015). The flipped classroom pedagogy offers
learning opportunities for students by inverting the traditional classroom lecture content
delivery (Gomez-Lanier, 2018). Compared to a traditional lecture based lesson, the flipped
classroom may provide more space for collaborative learning. During the flipped classroom
sessions, project-based and/or problem-based learning is taking place where students work
together to solve problems, listen to the different viewpoints of teammates, and gain a deeper
understanding of the subject. Rather than depending on the instructor, students have more
opportunity to engage and interact with their peers in search for content. They even get the
chance to collaborate with peers in online communities. As well it develops effective
communication skills in students.

Gomez-Lanier’s (2018) study findings suggest that in team collaboration within a flipped
classroom, student perception became more positive over time due in part to the variety of class
activities, the greater interaction between classmates, and sharing and merging experiences. As
well, students grew to be more attentive to their teammates as they got to know them. As
specified by Kenneth, Dianna and Deyoe (2014), implementing a flipped classroom in STEM
higher education promotes skill development in learning, as well as professionalism and the
development of collaboration and communication. Importantly without being biased towards
the benefits of the group learning in STEM-flipped approach, the researchers present a balance
evaluation on their outcomes. As they revealed, group learning has made work easier as they
could share tasks, and increased communication, sharing ideas, the utilization of different
perspectives and strengths of their peers within the groups helped in fixing mistakes.
Contrastingly, conflicts between teammates, frustration and stress, and losing equal
opportunities to participate and perform, hindered learning experiences for some and have
highlighted the disadvantages.

However, in order to meet the educational needs and the societal needs of value development,
STEM education facilitated with flipped learning seems to be more effective and efficient than
staying with traditional forms of classroom instructions.

Digital Games

Digital game-based learning involving the use of computer and video games as tools to address
learning goals is not a new concept in education. Educational games are planned and purposeful
games that provide the achievement of the objectives determined during the education process,
to develop knowledge and skills (Donmez & Kirmit, 2020), In recent years educational
computer games have received increased attention from researchers and educators but less from
the game industry (Gros, 2007). In order to enhance the skill requirement of the digital society
educators are in need of changing their pedagogical approaches. Hence, interactive
technological applications such as digital games have been recognized as one of the effective
ways that may change teaching-learning behaviour, knowledge production and skill
development. According to OECD (2013) educational gaming offers a promising model to
enhance student learning in STEM education, not just by improving content knowledge, but
also motivation, thinking, creativity and collaboration.

39



D.M.S.C.P.K.Dehideniya & T.M.S.S.K.Y Ekanayake Volume 6, Number 1, September 2022

As Gros (2003, 2007) cites one of the aspects that most of the research has focused on is the
sociological approach in which the main goal is to describe the use of games' effects on social
development and relationships. In the sense of social development as one of the basic functions
of games, Gros (2003) refers to Calvo (1997) in saying that games are also ways of relating to
others. In addition to their socializing dimension, their capacity to symbolically generate roles
makes them effective transmitters of society’s predominant values and attitudes. The argument
is further strengthened by Gros (2007), citing Squire (2005), who says that American
researchers prefer to look at the structural characteristics in computer games that could be used
for education and social processes surrounding the educational experience. Though the
sociological functions of digital games are not always favoured by the majority, obviously they
offer real educational possibilities along with social skill development.

Digital game-based learning is gaining more popularity among educators as it supports creating
an active learning environment suite for the 21st century. On that ground, game-based
approaches in STEM assures diversify education, increase students’ interest and motivation,
and offer positive and effective learning experiences which develop both knowledge and skills.
Johnson et al. (2013) indicated the relevance of games and gamification in STEM learning and
teaching. As they elaborate, discovery-based and goal-oriented learning is inherent in
educational games and this strategy offers opportunities for collaboration and development
teamwork skills which are aimed to develop through STEM interventions. According to
Ebner’s (2015) categorization of digital gaming applications collaborative apps seek to
stimulate group activity and collaborative learning social interactions (Eichler et al., 2018).

Outwardly it seems that the main focus of digital game-based learning is to improve knowledge
rather than values. As one of the benefits of game-based learning, Girard et al (2013) suggest
that the use of games allows for the harmless simulation of many physical situations and natural
phenomena that cannot be reproduced in real-world situations (Eichler et al., 2018). During the
play the user's mentality changes according to the situation created within the game. Thus,
users may experience fear, defeat, challenge and excitement as in real life. It resembles real
social situations and the players create it within the game while playing. In a research study by
Donmez, Tekce and Kurmit (2020) to examine the contents of the representations that students
used while producing digital games in the scope of STEM education, they observed that while
playing digital games, some of the students consciously or unconsciously used violent contents
such as weapons, bullets, rays and swords that will physically damage the opposing character.
confirming the general image that digital gaming arouses violence and destruction. Donmez,
Tekce and Kurmit (2020), with reference to Anderson, Shibuya and Thori (2010) state that
violent digital games cause an increase in aggressive behaviors, thoughts and physiological
stimulation, and also bring about desensitization towards violence and low empathy, and
decrease the prevalence of benevolent behavior. Hence, appropriate application of digital
gaming is needed to get the true benefit of it in knowledge and values development and opens
a new path for future research studies on digital games and value development.

Mobile learning (M-learning)

Because technology is developing at an ever faster pace, Sulisworo and Toifur (2016) view
mobile learning as a consequence of increasing information and communication technology
development. Simply, Mobile learning (m-learning) means using mobile technologies for
educational purposes. In a much broader sense m-learning or mobile learning can be defined
as "learning across multiple contexts, through social and content interactions, using personal
electronic devices” (Lakshminarayanan & McBride, 2015). Given the advantages of
availability, user friendliness and device mobility and features, there has been considerable
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research on novel applications of mobile devices in multiple learning contexts, including
classrooms. Mobile devices are generally small, portable and compact devices like
smartphones, iPads, netbooks, laptops and tablets. they are widely in use and play a major role
in communication and information access. Research studies have shown that mobile
technology gives more possibilities to improve the quality of teaching-learning in many aspects
(Sulisworo & Toifur, 2016).

Lakshminarayanan and McBride (2015) referring to recent major study reports say that mobile
computing devices and the use of social media created opportunities for interaction and
collaboration. In support of this, and being more specific, Twum (2017) states that smartphones
can improve students’ understanding of abstract concepts in science and facilitate appropriate
and relevant social relationships with learners through collaboration, exchange and sharing of
information. Sulisworo and Toifur (2016), based on their research experience, concluded that
mobile learning has the possibility to improve social skills.

Accordingly, the use of mobile technologies in STEM integrated learning, with a special
reference to human value development, needs to be studied further since there is an increasing
tendency for considering soft skills as an essential personal attribute required in the world of
work.

Discussion

Within the past few years, electronic devices, applications and the internet have penetrated
almost every aspect of the lives of human beings. The potentiality and effectiveness of using
them with continuously advancing facilities to support classroom instructional processes has
been studied by researchers in different dimensions. That has been stimulated more with the
newfound emphasis of the education professionals on the importance of preparing students for
the 21st century workforce and society. On that basis technology plays an important role in
education. Especially in Science, Technology, Engineering, and Mathematics (STEM)
education, technology is the visible face that nurtures teaching and learning processes (Akgun,
2013). On the other hand STEM has been identified as a 21 century skill (communication,
collaboration, social and life skills etc) developer which favours learner centered contexts such
as collaborative or cooperative learning, and problem or project based learning (PBL).

According to the available research evidence, educators and policy makers consider technology
as a means to increase collaborative learning. Generally, technology integrated teaching-
learning activities are conducted on an individual or group basis. When it comes to groupbased
activities, they mainly have integrated educational technology into STEM-PBL or
collaborative learning approaches. Such educational settings effectively assist students’
learning in real-world situations. The research studies referred to here have revealed that well-
designed STEM based collaborative learning activities, and PBL contexts with technological
application, create more opportunities for individuals to establish strong social interaction
while experiencing better learning. Commonly, at the point of social skill development through
technology-based learning, sharing information, negotiating with peers and making decisions,
enhances students’ social interactions and awareness of communication and collaboration have
been emphasized as the possible outcomes.

Through STEM and technology integrated group work and collaborative environments,
students’ active engagement is ensured and in turn it promotes quality social interaction
(Akgun,2013; Chen & Hwang, 2017), develop healthy interpersonal connection between
classmates by getting to know teammates. Additionally, being in a group each member
becomes attentive of their teammates (Gomez-Lanier, 2018) and enhances helping behaviour

41



D.M.S.C.P.K.Dehideniya & T.M.S.S.K.Y Ekanayake Volume 6, Number 1, September 2022

(Nemiro, 2019). Negotiation and decision making (Chen & Hwang, 2017; Chacko et al,2014)
which are essentially required at individual level to be eligible for the 21st century workforce.
Cross cultural understanding (Anastasiadis et al., 2018), intercultural leadership and
intercultural knowledge: openness, empathy and verbal/non-verbal communication (Hikman
& Akdere, 2017) are also targeted through collaborative learning contexts and those concepts
have been identified as potential aids in developing well-rounded business leaders. Moreover,
at a more personal level, students are encouraged to bear defeat and victory (Gros, 2007) while
enhancing personal autonomy, responsibility and accountability (Aris & Orcos,2019).

Although there is a variety of digital devices and applications available at present, most of them
are still not familiar as educational technological tools among educators. According to the
literature, the most frequently found technological tools that integrate with STEM teaching —
learning processes are digital storytelling, virtual reality, mobile devices educational robotics,
flipped classroom and digital games. Sometimes they all have been treated as elements of ICT.
The adoption of ICT by education has often been seen as a way to contribute to educational
change (enable reform or better management of education systems), better prepare students for
the information age, improve learning outcomes and the skills of learners (Assar, Amrani &
Watson, 2010). Availability of physical and human resources, the level of technological
literacy of the users, user friendliness of the application or the devices and many other factors
may affect the preference and usage. It is apparent that detailed discussions on such issues in
relation to STEM -value education are needed in future.

Another dimension that needs to be addressed is that though there are some technological
devices and apps already present in schools and owned by students, still there are obstacles to
their acceptance and usage in the classroom setting. Reviewing such prohibitive norms may
motivate both teachers and students to incorporate digital resources in their school practices.
On the other hand, it is accepted that modern technology in education is clearly beneficial and
there are numerous proven advantages of using technology in education. However, there is also
a potential for dangers and disadvantages to be accompanied with the benefits. In that sense,
while the technology can be used for value development, it can also be a cause of value
deterioration.

The research area on the educational use of digital technologies in STEM for the purpose of
value development has not yet specifically gained the attention it needs. Hence, it seems that it
still remains as an unexplored research territory which lacks well-defined boundaries. It will
be a valuable research area to be studied in the future for the benefit of humanity.

Conclusion

Being the keys to social and economic development and improvements, education involves
transmission of knowledge, developing skills, forming attitudes habits and values. In that
process, a variety of approaches are taken by the educators and policy makers to enhance the
quality of education. As a consequence, rather than depending individual subject teaching-
learning, integrated teaching-learning strategies like STEM and STEAM are proven to be more
efficient and effective in developing content knowledge, skills and values required by the future
world. In a background that the impact of digital technologies in the lives of the 21st century
is greatly felt by education integration of technology and STEM education has open up a new
path for skill development. Through formal research studies and real life experiences it has
proven that technology-supported teaching helps to move beyond traditional content delivery
methods. Most specifically, effective and successful integration of technology into STEM
based science instruction truly enhances STEM educational practices. So that students develop
their knowledge and a broad mix of skills. Additionally, as the children gain access to the world
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of digital culture via a variety of digital applications during the lessons they acquire digital
literacy informally. And it is an important aspect of technology integrated teaching. Therefore,
taking those benefits teachers and the students need to be encouraged to use technological
applications in the teaching-learning process.

As a whole, the available research has focused mainly on development of communication and
collaboration through technology integrated STEM learning. In addition to that enhancement
of social interactions, cultural awareness and sharing were discussed in relation to value
development. Only a few studies have discussed the concepts of STEM education, technology
integration and value development within a single study. Hence, there would be uncovered
dimensions for further studies Moreover, psychological effects of integrating digital
technologies and the factors which make the students use the content of violence in making
their own digital applications are some of the points that have timely importance to be
researched in the future.
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This paper addresses the conundrum of providing quality education to marginalized
students in America’s classrooms. It also focuses on educational models with the
greatest potential for delivering quality education to racialized students, particularly
in the Southern United States. Additionally, it asks if educators have fallen victim
to an overly simplistic assumption that Black students would automatically
experience a higher quality of education within newly desegregated schools, when
compared to what they experienced in their segregated schools. Specifically, the
paper asks if desegregation has meant a poorer quality of education for Black
students, and if the “way forward” might be achieved by looking to our past.

The paper begins by reflecting on current research on the desegregation of schools
in the U.S., which suggests teachers’ racial attitudes are a reflection of an unequal
society. It discusses the impact of teacher biases, the negative perceptions of their
racialized students, deficit thinking, and low expectations that guide both policy
and practice. These factors have resulted in structural inequities that limit student
access to the rigorous educational experiences needed to succeed in college and
beyond. In many cases, these racialized students are taught by teachers with the
least experience and who often personify an increasing cultural mismatch between
middle class White teachers and inner-city Black students.

Interestingly, emerging research on Black segregated schools in America’s South,
while not diminishing the grave funding inequities between Black and White
schools, does underscore the high quality of instruction, as well as an enriched and
supportive academic environment that appears superior to the current desegregated
education experienced by these marginalized students. Though this study does not
support the re-establishment of segregated education, it does suggest that the
quality of education received by Black students in their segregated schools was
rarely replicated in the desegregated schools of America’s South.

Key words: Desegregating Schools, Equitable Education Opportunities, Southern US Schools
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Cet article aborde I'énigme de fournir une éducation de qualit¢ aux éléves
marginalisés dans les salles de classe américaines. Il se concentre également sur les
modeles éducatifs les plus susceptibles d'offrir une éducation de qualité aux éleves
racialisés, en particulier dans le sud des Etats-Unis. De plus, il cherche & soivoir si
les éducateurs ont été victimes d'une hypothése trop simpliste selon laquelle les
¢éleves noirs bénéficieraient automatiquement d'une éducation de meilleure qualité
dans les écoles nouvellement déségrégées, par rapport a ce qu'ils ont vécu dans
leurs écoles ségréguées. Plus précisément, l'article demande si la déségrégation a
entrainé une moins bonne qualité de 1'éducation pour les étudiants noirs, et si la «
voie a suivre » pourrait étre atteinte en se tournant vers notre passeé.

L'article commence par une réflexion sur les recherches actuelles sur la
déségrégation des écoles aux Etats-Unis, qui suggérent que les attitudes raciales des
enseignants sont le reflet d'une société inégale. Il traite de I'impact des préjugés des
enseignants, des perceptions négatives de leurs éléves racialisés, de la pensée
déficiente et des faibles attentes qui guident a la fois les politiques et les pratiques.
Ces facteurs ont entrainé des inégalités structurelles qui limitent l'accés des
¢tudiants aux expériences éducatives rigoureuses nécessaires pour réussir a
l'université et au-dela. Dans de nombreux cas, ces éléves racialisés sont enseignés
par des enseignants qui ont le moins d'expérience et qui personnifient souvent un
décalage culturel croissant entre les enseignants blancs de la classe moyenne et les
¢leves noirs du centre-ville.

Fait intéressant, les recherches émergentes sur les écoles ségréguées noires dans le
sud de I'Amérique, tout en ne diminuant pas les graves inégalités de financement
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entre les écoles noires et blanches, soulignent la haute qualité de I'enseignement,
ainsi qu'un environnement académique enrichi et favorable qui semble supérieur a
'éducation déségrégée actuelle vécues par ces éleves marginalisés. Bien que cette
¢tude ne soutienne pas le rétablissement de 1'éducation ségréguée, elle suggere que
la qualité de 1'éducation regue par les €léves noirs dans leurs écoles ségréguées était
rarement reproduite dans les écoles déségrégées du sud de I'Amérique.

B oroil cratke paccmarpuBaeTcs mpoOiemMa MPEAOCTaBICHHS KadeCTBEHHOTO
o0Opa3oBaHMsl MapTrUHAJIM3UPOBAHHBIM YYaIUMCS B aMEpPUKaHCKHMX Kiaccax. B
CTaThe TAKKE OCHOBHOE BHHUMaHHUE YACNSETCS 00pa3oBaTEIbHBIM MOICISAM C
HauOOJBIIUM TOTEHIMAIOM JJISl MPEIOCTABIEHNs KaueCTBEHHOTo 00pa3oBaHUs
y4YaIuMCsl ¢ pacoBOil opueHTanuei, ocooeHHo Ha tore CoenuneHHsix llITaros.
Kpowme Toro, 3amaetcst Borpoc, He CTallv JIM IPEroAaBaTesu KepTBaMH Ype3MEPHO
YOPOIIEHHOTO  IPEANOJIIOKEHUS O TOM, YTO UYEPHOKOXHE  Yydalluecs
aBTOMATHYECKU TMOJlydyaT Oojiee BBICOKOE KayecTBO OOpa3oBaHUs B HEIABHO
JIECErPErUPOBAHHBIX LIKOJAaX MO CPAaBHEHUIO C TEM, YTO OHU IMOJYYUIH B CBOUX
CerperupoBaHHbIX IIKOJIaX. B yacTHOCTH, B TOKyMEHTE 3aJjaeTcsl BOIPOC, MpUBEa
JIY Jiecerperalys K CHI>KEHUIO KauecTBa 00pa30BaHus ISl YePHOKOKUX CTYACHTOB
Y MO>XHO JIM HAWTH “myTh BHepen’, 0OpaTUBIIMCH K HAIIEMY MPOIIJIOMY.

Crarbsi HAUMHAETCSA C PA3MBIIUICHUH O TEKYIIUX HMCCIEIOBAHUSAX JieCerperaiuuu
mkosq B CIIA, koTOopble MNpeanojaraloT, YTO PAaCOBbIC B3MJISAbl YUHMTENEH
SBIIIIOTCSL  OTPaKEHHWEM HepaBeHCTBa B oOmecTtBe. OOCykmaercs BIUSHUC
npenyoeKAeHU y4uTeneil, HeraTUBHOE BOCHPUATHE HX PACOBBIX YUYEHHUKOB,
HEJIOCTAaTOYHOE MBIIIJICHUE U 3aHUKEHHbIEC 0KUAAHUS, KOTOPbIE ONPENEISIOT KaK
MOJINTUKY, TAK ¥ IPAKTUKY. DTH (HaKTOPHI IPUBENIU K CTPYKTYPHOMY HEPABEHCTBY,
KOTOpPOE OTPAaHUYMBACT JOCTYN YYAIIUXCS K CKPYITYyJIe3HOMY 00pa30BaTeIbHOMY
OTIBITY, HEOOXOAUMOMY JUISI IOCTUKEHHUSI yCIeXa B KOJUIEKE U 3a €ro MpeieaMH.
Bo MHOrux ciy4asx 3THX pacOBBIX YYCHHKOB O0YYaIOT YUUTENs C HAMMEHBIIUM
OTBITOM, KOTOPBIE YaCTO OJIULIETBOPSIOT PaCTyIlee KyJIbTYpPHOE HECOOTBETCTBHE
MeXIy OelIbIMU YUUTEISIMA U3 CPEIHEro Kiacca W YePHOKOKUMHU YUCHHKAMH W3
OC/THBIX PAiOHOB.

NHuTtepecHo, 4TO HOBBIE HCCIIEIOBAHUS CETPErUPOBAHHBIX KO JUIsI YEPHOKOKUX
Ha 1ore AMepUKH, XOTS U HE YMEHbBIIAIOT CEPhEe3HOr0 HEpPAaBEHCTBA B
(VMHAHCUPOBAHUU MEKIY YEPHBIMU U OCTBIMU IIKOJIAMH, TTOTYCPKHBAIOT BHICOKOE
KauecTBO OOYyUYeHHs, a TakKe OOOTaICHHYIO W OJIArOnmpHATHYIO aKaJIeMHUYECKYIO
cpeny, KOTopas, MO-BUAMMOMY, IPEBOCXOJUT HBIHEIIHEE JAECEIrPErHpPOBAHHOE
o0Opa3oBaHHe, ¢ KOTOPHIM CTAJIKHUBAIOTCS ATH MAaprHHAIU30BAaHHBIE ydallUecs.
XO0Ts 3TO UCCIIEJOBaHUE HE IMOAJEPKUBAET BOCCTAHOBJIEHHE CETPETMPOBAHHOIO
o0Opa3oBaHMs, OHO MpEANoJaraeT, 4ro KadyecTBO 0Opa3oBaHUs, IOJYyUYEHHOTO
YEPHOKOXKUMHU YYallUMHUCS B HMX CETPETMPOBAHHBIX IIIKOJIAX, PEIKO ObLIO
BOCIIPOU3BEJICHO B JIECETPETUPOBAHHBIX LIKOJIAX I0Ta AMEPUKH.

Este documento aborda el enigma de brindar educacion de calidad a los estudiantes
marginados en las aulas estadounidenses. También se centra en modelos educativos
que tengan el mayor potencial para brindar educacion de calidad a estudiantes
racializados, particularmente en el sur de los Estados Unidos. Ademas, se pregunta
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si los educadores han sido victimas de una suposicion demasiado simplista de que
los estudiantes negros experimentarian automaticamente una educaciéon de mayor
calidad en las escuelas en donde recientemente fue eliminada la segregacion, en
comparacion con lo que experimentaron en sus escuelas segregadas.
Especificamente, el articulo se pregunta si la eliminacion de la segregacion ha
significado un empobrecimiento de la calidad educativa para los estudiantes negros
y si el camino a seguir puede ser alcanzado mirando al pasado.

El articulo comienza reflexionando sobre la investigacion actual acerca de la
eliminacion de la segregacion racial de las escuelas en los EE. UU., que sugiere que
las actitudes raciales de los maestros son un reflejo de una sociedad desigual.
Discute el impacto de los prejuicios de los maestros, las percepciones negativas de
sus estudiantes racializados, el pensamiento deficitario y las bajas expectativas que
guian tanto la politica como la practica. Estos factores han resultado en
desigualdades estructurales que limitan el acceso de los estudiantes a las
experiencias educativas rigurosas necesarias que les permiten tener éxito en la
universidad y mas alld. En muchos casos, los maestros que enseflan a estos
estudiantes racializados poseen una experiencia menor y a menudo personifican un
desajuste cultural cada vez mayor entre los maestros blancos de clase media y los
estudiantes negros del centro de la ciudad.

Curiosamente, la investigacion emergente sobre las escuelas negras segregadas en
el sur de Estados Unidos, aunque no disminuye las graves desigualdades de
financiacion entre las escuelas negras y blancas, si subraya la alta calidad de la
instruccion, asi como un entorno académico enriquecido y de apoyo que parece
superior a la actual educacion no segregada que experimentan estos estudiantes
marginados. Sin embargo, este estudio no respalda el restablecimiento de la
educacion segregada, sugiere que la calidad de la educacioén recibida por los
estudiantes negros en sus escuelas segregadas rara vez se reprodujo en las escuelas
no segregadas del sur de Estados Unidos.

Introduction

Calls for decoloniality and greater access to quality education for all children, while often focused
on the Global South, have now become challenges for all nations who subscribe to UNESCO’s
Sustainable Development Goals. To this end there is a growing need to critically examine a broad
scope of schools and curricula from a comparative perspective to assess the factors and forces
which impact equitable access to quality education for all their children, worldwide. This study,
which focuses on the ongoing challenge to desegregate schools within the Global North,
underscores the importance placed on comparative research that seeks to identify educational
systems that perpetuate existing societal inequalities, while also recognizing the education’s
potential to serve as agents of positive social change. Our focus on the challenges of providing
equitable educational opportunities for children in the United States clearly reflects similar
struggles within the Global South.

This study addresses the conundrum of providing quality education to marginalized students in
America’s classrooms while also focusing on educational models with the greatest potential for
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delivering quality education to racialized students, particularly in the Southern U.S. Additionally,
it suggests that educators may have unwittingly supported an overly simplistic assumption that
Black and African-American students would automatically experience a higher quality of
education within newly desegregated schools, when compared to what they experienced in their
segregated schools. In particular, the authors ask if desegregation has meant a poorer quality of
education for Black and African-American students and if the “way forward” might be achieved
by looking to our past.

The study begins by reflecting upon current research on the desegregation of schools in the U.S.
that suggests that teachers’ racial attitudes are a reflection of an unequal society. It discusses the
impact of teacher biases, the negative perceptions and deficit thinking regarding racialized students,
and concomitant low expectations that guide both policy and practice. These and other factors
have resulted in structural inequities within schools that limit student access to the rigorous
educational experiences needed to succeed in college and beyond. Moreover, in many cases, these
racialized student populations are taught by teachers with the least experience and who often
personify an increasing cultural mismatch between middle class White teachers and inner-city
Black and African-American students.

A Historical Sketch: Desegregating Florida’s Teachers

Twenty years after the landmark 1954 Brown Supreme Court decision outlawing segregated
schools in the U.S., the Southern state of Florida, ignoring the request for “all deliberate speed,”
finally attempted to desegregate its schools by first desegregating its teachers. In this process,
teachers’ names were randomly drawn from a “fishbowl” and assigned to a particular district
school. These teaching assignments were to reflect a newly desegregated public school system.
As Emmons (2008) suggests, this process came with much “weeping and wailing” by teachers,
most often White, when they learned of their assignment to a desegregated school (p. 151).
Moreover, this process often revealed blatant hostility toward Black and African-American
teachers assigned to schools with a majority of White students. For example, “One white principal
called his new black teachers together to announce that they were not welcome in the school and
that he could not guarantee their safety in the community, so they were ‘excused’ from any after
school or extracurricular activities” (p. 151). This encounter was certainly not a positive approach
to school desegregation within Florida’s schools.

Moving beyond the desegregation process for Florida’s teaching staff, Starck, Riddle, Sinclair and
Warikoo’s (2020) research found it was often assumed that teachers would simply reflect
egalitarian attitudes regarding interracial harmony within a newly desegregated school system.
Unfortunately, their research also documented decades of continued racial inequality within
schools, where the majority of White students simply perpetuated racial inequality (p. 281).
Moreover, scholars such as Sims (2016) suggested that teachers also reflected biased and racist
perceptions regarding their Black and African-American students by infusing both deficit thinking
and low expectation within their classes. One result of these educational inequities, according to
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Sims, was to ““...limit student access to the rigorous educational experiences needed to succeed in
college and their future careers” (p. 77). Similar concerns occurred in Jones and Menchetti’s
(2001) research that identified that racialized anger from teachers was directed towards their
marginalized students. They also found that teachers continued to maintain unfounded “lower
expectations based on race, gender, and the appearance of the child” (p. 632).

However, there were also some positive outcomes within this desegregation exercise, enumerated
by UNESCO (2020), which underscored positive outcomes when teachers displayed cultural
competence within their classrooms. To this end, it was suggested that teachers could serve as
“agents of change, with values, knowledge and attitudes that permit every student to succeed” (p.
19).

Unfortunately, Townsend (2000) identified numerous cases where racialized student communities
were taught by the least experienced teachers who also had a “limited knowledge of, exposure to,
and understanding of, their cultural backgrounds” (p. 383). This suggested the problem of
“cultural mismatches” between middle class White teachers and their Black and African-American
students in both urban and rural schools. For Pierre (2019) this cultural mismatch often led to
escalating negative classroom behavior, followed by significant punitive punishment and
suspensions instead of a negotiated understanding that provided for remediation or rehabilitation
(p. 38). Unfortunately, this cultural mismatch can also be accompanied by lower levels of content
quality provided to marginalized students. For example, a comparison of eighth grade algebra
delivered to Black and African-American minority and White majority students suggested that
instruction in predominantly minority schools transmitted less content than that presented within
White majority classrooms. In one instance, “...in schools that are predominantly Black and
African-American, teachers on average spend 72% of class time over the year covering algebra
and advanced content, while in predominantly minority schools the corresponding percentage is
82%” (Sparks, 2020, p.2).

Another contested issue is the value and need of racial role models within the classroom. In this
case, while racial and ethnic role models remain important, scholars such as Eitle and Eitle, 2004;
Jones and Menchetti, 2001; Sims, 2016, and Townsend, 2000 suggest that the greatest need is for
trained teachers who might also serve as significant positive role models within the classroom.
However, at the end of the day, what remains most critical for all students is access to quality
instruction delivered by highly qualified educators, as demonstrated by their content knowledge
and pedagogical skills. This issue is discussed in more detail when the authors examine the quality
of education provided within Black segregated schools of the U.S. South.

Theoretical Perspectives on Educational Inequities

Before analyzing the role of teachers in the desegregation of America’s schools, it is important to
examine select theoretical perspectives that will help explain the processes of both segregation and
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resegregation. Moreover, while the challenges of school desegregation remain significant
impediments to providing quality education within the U.S., this is a problem experienced
worldwide. When summarizing both the global and local impact of educational equity issues,
Christie (2020), a South African scholar, posits that “there is a powerful accumulation of research
showing that inequities in schooling follow predictable patterns of social class, race, gender, region,
and language” (p. 3). To explore these issues, this study suggests multiple theoretical perspectives
that may help to explain the inequities that plague education systems worldwide. To this end, the
study suggests examining four theoretical and sometimes overlapping paradigms that identify
sources of blame for existing educational inequities. First, we can blame a society infused with
Eurocentric and/or racist perspectives. Second, we can blame victims’ inferior genetics and home
life. Third, we can blame dysfunctional schools and their cultural disconnect with the community.
Finally, the authors focus on theoretical perspectives that suggest that schools, instead of being
agents of social change, enhance the reproduction of societal inequities.

Blame a Racist Society for School Inequities

In the U.S. and beyond, and elsewhere, concepts of elitism and White privilege function to negate
access to quality education for all. According to Ford (2014), White privilege and elitism refer to
“unearned advantages and benefits that accrue to White people,” while “elitism promotes deficit
thinking and... the belief that certain persons or members of certain groups deserve favored
treatment by virtue of their perceived superiority, as in intellect, academic skills, social status, or
financial resources” (p. 112). When infused within schools, these discriminatory social structures
negate the contribution of people of color while underscoring inaccurate educator perceptions that
racialized students are behaviorally and/or academically deficient (Artiles and Trent, 1994).

When viewed globally, the lens of “internal colonialism” assists with the examination of inequities
within nations located in both the Global South and North. Moreover, the theory of internal
colonialism helps to explain the persistence of both political and economic inequities that are
reflected in unequal rates of development and exploitation of minority groups. Internal
colonialism, for Christie (2020), helps to explain the racial effects of poverty and isolation on
indigenous communities, as well as the subordinated status of racial and ethnic groups (often the
result of enslavement, colonialism and/or military occupation). The inequitable treatment of Black
and indigenous communities within the U.S. is quite similar to the “decoloniality” struggles within
South Africa designed to move beyond their historic and racist policy of apartheid.

Blame the Victim for School Inequities

Though theories based on genetic inferiority, including works by Jensen (1969) and Herrnstein
and Murray (1994) occurred during the latter half of the twentieth century, their message that
blamed students and their families for academic failings due to genetic inferiority and poor home
conditions remains. Certainly, while factors such as an unhealthy childhood and less educated or
illiterate parents can affect a student’s life chances, these factors should not be used to define a
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culturally deficient home, nor to limit academic expectations. Not surprisingly, critics challenged
Jensen’s work that argued that 80% of the variance in IQ scores was explained by genetic factors.
Scholars, such as Kagan (1969), argued that Jensen's research had not considered the influence of
developmental and environmental interactions on intelligence. Unfortunately, genetic inferiority
has also been used to explain the disproportionality of racialized children in (non-gifted)
exceptional education classes. For example, Herrnstein and Murray (1994) used genetic inferiority
theories to justify the elimination of compensatory education programs such as Head Start, arguing
that since genetic/biological factors could not be overcome, children must simply learn to accept
their (racial) place in the intellectual hierarchy. Based on these racist theories, Herrnstein and
Murray recommended diverting funds wasted on genetically inferior students (usually minority
children in exceptional education classes) to those in gifted and talented classes (mostly White).
This approach, they defended, would provide a better return on investment for society. Fortunately,
scholars such as Masten (1994) countered with theories of resiliency, not of deficit. These
perspectives suggested focusing on the strength and resilience of children in racialized and
poverty-based communities instead of assumed weaknesses.

Blame Dysfunctional Schools That Promote Inequities

This argument blames dysfunctional schools for the disconnect between home and school cultures
that cause racialized children and children living in poverty to fail academically. This theoretical
perspective blames schools’ inability to provide an education free of racist and classist perspectives
for unequal educational opportunities for all. It also blames schools for their inability to provide
a linkage between traditional school practices and marginalized home cultures (Artiles & Trent,
1994; Vogt, Jordan & Tharp, 1987; Serwatka, Deering and Grant, 1995).

Moreover, this theoretical perspective blames the negative impact of biased testing and labeling
for many inequities found in schools. While not ignoring the need for appropriate assessment of
academic and social needs, the process that identifies students for exceptional or gifted education
programs, for example, may be skewed by improper and biased testing, labeling and referral
processes. For Artiles and Trent (1994) and Gay (2000), testing has been used to identify what
was “wrong” with a child, so that they could be labeled, referred, and made eligible for special
education services. These tests, along with teacher perceptions and student referrals, often served
as key factors in the disproportional representation of children by race in tracked and exceptional
education programs. Unfortunately, these tests might simply serve as a litmus test for the degree
of acculturation to the dominant culture, rather than the innate talents and skills of particular
students. Serwatka et al. (1995), for example, suggest that the failure to identify African American
students as gifted may be due, in part, to the content of the tests used, a content that reflects a
challenges each country faces when attempting to provide more equitable education for all White,
middle class lifestyle, as well as the lack of “African American professionals involved in the
referral and diagnostic process” (p. 494).
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Blame Schools that Reproduce Societal Inequities

A fourth theoretical approach to understanding why inequities persist in schools is based on the
notion that schooling tends to reproduce societal inequities instead of serving as agents of social
change, an extension of the previous discussion on dysfunctional schools. The argument that
schools reproduce societal inequities is based on decades of research, beginning with the work of
Bourdieu (Bourdieu, 1976; Bourdieu, 1986; and Bourdieu & Passeron, 1977). Briefly, this
perspective suggests that schools simply transmit the inequities present within society that are
perpetuated and sustained by the interests of the dominant class. Moreover, conflict theorists such
as Rosenthal and Jacobson (1968) and Rist (1970), who have built upon the works of Karl Marx,
suggest that control of society is based on oppression, domination, and subordination by the ruling
class/elite, much of which is initiated within schools. Thus, we find embedded in multiple facets
of modern schooling, from teaching styles to the formal curriculum, vehicles designed to convey
what the dominant class believes constitute appropriate knowledge and behaviors; approaches
designed to maintain the power of domination over others.

To expand upon these theoretical applications within education, Sanguiliano Lonski (2020)
suggests that “traditional school curriculum functions as the primary reproducer of societal beliefs
and assumptions” (p. 4). Moreover, when we consider how state standards are legitimized, taught,
and tested within approved curricula, it becomes clear how the dominant middle class, White-
European culture distorts cultural diversity. Developed under the guise of equality within
standardization, all students, regardless of race, ethnicity, language or socioeconomic status, are
expected to learn the same material and to conform to the same cultural expectations. For
Sanguiliano Lonski, this form of “colorblind racism” that assumes equity emerges through
standardization ignores the systemic violence and inequity towards students of color (p. 19).

Methodology

While there are a myriad of factors that impact access to quality education for all students, the
authors have chosen to focus on the role of teachers. In particular, to examine the disproportional
representation of PK-12 teachers and students in Florida over time, web-based, publicly available
databases of demographics were accessed through the Florida Department of Education (FLDOE).
For the 1996-1997 and 2016-2017 academic years, the racial demographics of public school
teachers for grades PK-12 and students in the state public school system were obtained for every
county school district in the state of Florida. Next, descriptive statistics in the form of percentage
racial composition were calculated in the demographic categories for base levels of comparison in
the state-designated racial categories of White, Black and African-American, Hispanic, and a
combination of Asian-American, Multiracial, and Indigenous Peoples designations (classified in
this manuscript as Other).

After calculating the base-level percentages to determine the racial composition in the state of
Florida in the 1996-1997 and 2016-2017 academic years for both teachers and students, the
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researchers were able to numerically demonstrate the relative differences in what would be
expected for the racial composition of teachers mirroring that of the student population, and what
the true difference was. In order to determine the degree of overrepresentation or
underrepresentation of teachers in each racial demographic category, as compared to their students,
a Relative Percent Difference (RD) was calculated using the following formula:
_ teacher percentage in category — student percentage in category
b= student percentage in category * 100

Through this calculation, a positive value indicates an overrepresentation of teachers from a
particular demographic as compared to their students, and a negative value indicates an
underrepresentation of teachers from a particular demographic as compared to their students. RDs
with relatively large positive or large negative values indicate more egregious over representations
and under representations, respectively. In this manner, RD values were calculated for each of the
aforementioned racial categories for both the 1996-1997 and 2016-2017 academic years, as
recorded in Table 1.

However, while RD data can show degrees of disproportionality, it cannot determine what are
allowable variations between the teachers and their students. Clearly, teacher and student
populations are not expected to reflect exact racial proportionality, as represented in racial and
ethnic population percentages. Therefore, it was necessary to go beyond the RD to explore, if
indeed, the demographic differences were, or were not, within allowable bounds. For institutions
in the United States, the threshold for these boundaries is determined by the United States Office
of Civil Rights. In 2010, this agency determined a 20% threshold of allowable over- and
underrepresentation in issues regarding racial composition to be the standard of allowability in the
country. Using this standard, and aligning with previous research by Ford and King (2014), Equity
Index (E]) intervals were calculated to indicate readily allowable bounds on composition. Letting
p = percent composition of race of students, an EI interval is calculated as follows:
EI=(p-0.20p,p + 0.20p)
For example, in the 2016-2017 academic year, 22.3% of the student population were comprised of
Black and African-American Calculating the E1:

El = (22.3 —0.20(22.3),22.3 4+ 0.20(22.3))
EI=(17.8,26.8)
Thus, if between 17.8% and 26.8% of teachers in the academic year racially identified as Black
and African-American, then this would be within the allowable margins for the United States
Office of Civil Rights. However, data indicate that only 13.6% of teachers in the 2016-2017
academic year identified as Black and African-American, and thus we see an egregious
underrepresentation of teachers in this racial category. Full results of all E7 intervals alongside the
RD values are displayed in Table 1.

PK-12 Teachers and Students in Florida
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With the key issue of qualified role models in mind, this study now compares the racial identities
of PK-12 teachers and students throughout Florida over the past two decades (see Table 1). From
a comparison of data for the 1996-97 and 2016-17 school years, there appears to be a rather
significant disproportionality, with White PK-12 teachers overrepresented compared to White
student enrollment, while Black, African-American and Hispanic teacher populations remained
underrepresented when compared to enrollment of students by race and ethnicity. For example,
in the 1996-97 school year a preponderance of teachers identified as White (78.7%), while the
White student population in Florida’s public schools was only 56.7%. Calculating the Equity
Index (E]), based on allowable bounds determined by the United States Office of Civil Rights,
(45.4%, 68.0%), it becomes clear that White teachers, comprising 78.7% of all teachers, are
significantly overrepresented in Florida’s PK-12 schools in 1996-97, when compared to the
percent of White students (56.7%). This overrepresentation of White students is reflected in a
Relative Percent Difference (RD) of +38.8. Unfortunately, the level of this disproportionality has
increased over the past two decades, when White teachers represented 69.6% of all PK-12 teachers
while White students represented 38.7% of all PK-12 students in Florida’s public schools during
2016-17 (an RD of +79.8).

Table 1
Percent of PK-12 Population of Florida Teachers and Students by Race or Ethnicity. Equity Index
(El) and Relative Percent Difference (RD): 1996-1997 and 2016-2017

Student/Teacher
Race/Ethnicity
1996-1997 2016-2017
Student % Teacher % Student % Teacher %
White 56.7 78.7 38.7 69.6
Student EI (45.4, 68.0) (31.0, 46.4)
Teacher RD +38.8 +79.8
Black/African-Am. 253 14.1 22.3 13.6
Student EI (20.2, 30.4) (17.8, 26.8)
Teacher RD -44.3 -39.0
Hispanic 15.9 6.7 32.4 14.4
Student EI (12.7,19.1) (25.9, 38.9)
Teacher RD -579 -55.6
Other 2.0 8.3 6.8 2.5
Student EI (1.60, 2.40) (5.4,8.2)
Teacher RD +315.0 -63.2

Source: Florida Department of Education. (1998). Profiles of Florida School Districts 1996-97:
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Student and staff data. Tallahassee, Florida. Florida Department of Education, Staff in Florida’s
Public Schools, Fall 2016, Elementary Classroom Teachers by Race/Ethnicity and Gender, 2016-
17, Survey 2 — Preliminary. Secondary Classroom Teachers by Race/Ethnicity and Gender, 2016-
17, Survey 2-Preliminary. Other Teachers by Race/Ethnicity and Gender, 2016-17, Survey 2-
Preliminary. Division of Accountability, Research and Measurement.

Regrettably, patterns of disproportionality were maintained when the percentage of Black and
African-American teachers is compared to the percentage of Black and African-American students
enrolled in Florida’s PK-12 public schools over the past two decades. When examining the
populations of Black and African-American teachers and students in Florida, a disproportional
underrepresentation of Black and African-American teachers has occurred. In 1996-97, 25.3% of
all students, but only 14.1% of all teachers were identified as Black or African-American, (an RD
of -44.3), while during the 2016-17 school year the percentage of Black and African-American
teachers was recorded at 13.6%, while Black and African-American students comprised 22.3% of
the student population (an RD of -39.0). Although this does show a slight decrease in the lack of
Black and African-American teachers in Florida’s classrooms, the degree of underrepresentation
is still severe and outside of the bounds determined by the United States Office of Civil Rights.
Additionally, the decrease in underrepresentation is only by a half of a percentage point. This can
be viewed as negligible at best when considering the change over a twenty-year period. Regrettably,
the low percent of Black and African-American teachers has held constant in the state of Florida
for twenty years, affirming the significant need for change.

When comparing these disproportional percentages of White and Black and African-American
teachers and students, it is also necessary to review the enormous growth of the Hispanic
population within Florida over the past two decades. The percentage of Hispanic students within
Florida’s public PK-12 schools increased from 15.9 % to 32.3% (from 1996-97 to 2016-17), while
the percentage of Hispanic teachers increased from 6.7% to 14.4%. This underrepresentation of
Hispanic teachers, when compared to Hispanic students, is represented by an RD of -57.9 in 1996-
97 and -55.6 in 2016-17. While these numbers do show a narrowing in the gap between the
percentage of Hispanic teachers and the Hispanic student population, the degree of
underrepresentation is still appalling in accordance with the standards of the United States Office
of Civil Rights. The number of teachers identifying as Hispanic in the state of Florida entering the
workforce has not kept pace with the growing Hispanic student population. Again, as with the
African-American conundrum, we find that there is a significant lack of role models for the
racialized students of Florida.

Looking Back to Move Forward: Reflections on Black!, Segregated Schools in America’s
South

! As segregated schools in the American South were referred to as “Black,” as compared to Florida Dept.
of Education’s current term of “Black and African American,” our discussion of historic Black schools in
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Emerging research on Black segregated schools in America’s South, while not diminishing the
significant funding inequities between Black and White schools, does underscore a high quality of
instruction. It also describes an enriched and supportive academic environment that appears
superior to the theoretically desegregated education now experienced by these marginalized
students. Though this study does not support the re-establishment of segregated education, it does
suggest that the quality of education received by Black students in their segregated schools was
rarely replicated in the desegregated schools of America’s South.

When asking which education models might have the greatest potential for providing

quality education to racial and ethnic minorities in the US, it might be overly simplistic to expect
Black and African-American students to experience the same, or higher, quality instruction within
their newly desegregated school assignments. Moreover, we need to question assumptions that
desegregated schools would inherently provide a better education than the segregated schools that
they replaced. Clearly, few would question the physical inequities present in segregated schools
for Blacks, as compared to schools reserved for Whites, which included unequal funding for school
buildings, educational materials and teacher salaries. Sims’ (2016) research underscores this
perspective. “Resources in segregated schools, especially in rural areas, were limited. Buses,
books, athletic uniforms, and band instruments were handed down from the White school” (p.73).
However, we should not conclude that these inequities suggested an inferior quality of instruction
in Black segregated schools. Though few records remain, as most Black schools were torched
along with their contents at the initiation of desegregation in the South, we are fortunate that some
scholarship has captured and recorded the oral histories of students who were educated in some of
these segregated schools (Pellegrino, Mann & Russell, 2013, 2008).

This study now examines the perspective that the “way forward,” with regard to providing quality
education for all students, might be found by looking to the past. For example, Patterson,
Mickelson, Petersen, and Gross’s (2008) research captured oral testimonies from students who
attended a segregated school for Black children. They found that “According to the alumni,
Douglass School was the heart of the Black community and was integral in providing cohesion to
a community divided by geography and church affiliation...the one institution in the Black
community where everyone came together, where teachers and parents worked together to ensure
that their children received a high quality education” (p. 312).

Moreover, the research of Pellegrino et al. (2013) has identified three emerging themes regarding
the educational experiences of Black students who attended segregated southern schools. First,
“participant recollection of attending black schools was of an overwhelmingly positive
experience...Second, the schools provided and demanded academic rigor. And third, although

the South will use the term Black, and not the broader term now used, “Black and African American.”
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black schools were not equal in significant ways-including overall funding for facilities, resources,
and supplies-compared to white schools, those we examined managed to provide a rich and
dynamic educational experience...” (p. 361).

Hale’s (2018) research extends these perspectives by highlighting the power and quality of
curriculum offered within these segregated schools. Hale suggests that “Determining the
curriculum of Black schools was a politically potent weapon in the fight to combat segregation,
particularly as many of Jim Crow’s harmful effects were perpetuated through stereotypes,
misinformation, and a complete dismissal of Black history and culture in public schools™ (p. 448).
This perspective was also reflected by Sims (2016) who found that “Despite limited resources, the
education was described as very rigorous. The curriculum included literature from Black
Americans like Benjamin Banneker and Booker T. Washington. Teachers were credited with
making concepts come alive” (pp. 73-74).

When looking back upon the history of desegregating America’s schools, the unacknowledged
quality of teachers within the Black segregated schools of the American South remains a
remarkable strength. For example, one graduate from the segregated Douglass High School in the
state of Kansas was recorded as saying, “teacher pedagogy exemplified high expectations and
included a culturally relevant and rigorous curriculum” (Pellegrino, et al., p. 365). Moreover, of
particular interest was the fact that teachers stressed academic success as a means of “competing
within a dominant white society” (p. 366). Research has also reflected upon the strong school
spirit and sense of community, where both “teachers and administrators in black schools provided
a nurturing learning environment designed to facilitate student academic success” (p. 368).

Perhaps unfortunately for Blacks and African Americans, “School changed utterly with racial
integration. Gone was the messianic zeal to transform our minds and beings that had characterized
teachers and their pedagogical practices in all-black schools. Knowledge was suddenly about
information only” (Pellegrino, et al., p. 369).

Thus, to move forward, it may be necessary for educators to revive the invaluable quality of
instruction delivered by dedicated, professional teachers in the segregated schools of America’s
South. This perspective recognizes the quality of education that was often lost to Black and
African-American children as they transitioned to a desegregated school system. It may also be
of value to expand these analyses to include a more global perspective. For example, when
comparing periods of desegregation in the U.S. with the post-apartheid era in South Arica, it would
be beneficial to share the challenges of integrating America’s schools with the current move toward
decoloniality throughout the African continent. Scholars need to examine how these nations can
move beyond the negative impact of racial segregation and apartheid to achieve equitable access
to quality education for all children, regardless of race, ethnicity, language, or socio-economic
status. Moreover, all nations would benefit from the transformation of their education systems
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from ones that reproduced societal inequities to those that are agents of positive social change.
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Responding to the Critiques of Global Citizenship Education: Concept
Conflations, Normative Framework, and Sustainable Practices
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Global Citizenship Education (GCE) is an important initiative aiming to solve
global issues via education (United Nations, 2012), but it has been critiqued for
both concept conflation and its normative beliefs in standardization and private
accountabilities (Zhou, 2022). This paper distinguishes fundamental concepts of
GCE to reveal the real purpose and principle of GCE —democracy and social
justice. The paper further explains and justifies the ‘subjective” purposes and
principles of GCE by introducing an analytical framework that addresses questions
such as ‘what is fair?” and ‘what is a democratic way for coping with global issues?’,
which are important but unspecified in a normative framework. By bringing
together the normative and analytical frameworks we are able to examine
sustainable practices of GCE and to help people at the local level to understand why
GCE is important and how to apply it in practice. The normative-analytical
framework of GCE provides a possibility to transcend the neoliberal ideologies in
GCE. It could also help understand major social justice oriented pursuits of the
Sustainable Development Goals (SDGs) of the United Nations (UN). This paper
will provide significant implications for understanding the principles, importance,
and sustainable practices of GCE.

Keywords: Global Citizenship Education, National Citizenship, Normative-Analytical Approach,
Neoliberalism, Democracy and Social Justice, Sustainable Development Goals
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L'éducation a la citoyenneté mondiale (GCE) est une initiative importante visant a
résoudre les problémes mondiaux par 1'éducation (Nations Unies, 2012), mais elle
a été critiquée a la fois pour la confusion des concepts et ses croyances normatives
en matiere de normalisation et de responsabilités privées. Cet article distingue les
concepts fondamentaux de GCE pour révéler le véritable objectif et le principe de
la GCE - la démocratie et la justice sociale. Le document explique et justifie en
outre les objectifs et principes "subjectifs" de la GCE en introduisant un cadre
analytique qui aborde des questions telles que "qu'est-ce qui est juste ?" et "qu’est-
ce qu’une manicre démocratique de faire face aux problémes mondiaux ?", qui sont
importantes mais non spécifi¢ dans un cadre normatif. En réunissant les cadres
normatifs et analytiques, nous sommes en mesure d'examiner les pratiques durables
de GCE et d'aider les gens au niveau local a comprendre pourquoi GCE est
important et comment l'appliquer dans la pratique. Le cadre normatif-analytique de
GCE offre la possibilité de transcender les idéologies néolibérales de GCE et de
comprendre les principaux objectifs de développement durable (ODD) des Nations
Unies (ONU). Ce article fournira des implications importantes pour comprendre les
principes, l'importance et les pratiques durables de GCE.

O6pazoBanue riobdanbHON TpaxaancTBeHHOCTH (OI'T) — BakHash MHUIIMATHBA,
HampaBjICHHAs Ha pEUIeHHE IIOOANTBbHBIX MPOOJEM C MOMOIIBI0 00pa3zoBaHHUs
(Opranumzamus O6veauHeHHbIX Hanmii, 2012 1.), HO OHa MoaBeprajiach KPUTHUKE
KaK 3a CMEIICHHE KOHICMIMH, TaKk W 3a €€ HOpPMATUBHBIC YOCKICHHS B
CTaHJIapTU3allUM U YAaCTHOM OTBETCTBEHHOCTH. B JaHHOW cTaThe BBIACISIIOTCS
dbynnamentanpabie moHATHS OI'T, packppiBaoIIe HACTOSIIYIO IIeNb ¥ TPUHIIHIT
OIT — pemMokpaTHi0O M COLUMAJIBHYIO CIIpaBeMIMBOCThL. Jlaiee B JOKyMEHTE
OOBSICHSIIOTCS. ¥ OOOCHOBBIBAIOTCS «CYOBEKTHUBHBIE» enu W mpuHiunsl OI'T
IyTeM BBEACHUS aHAJIMTHYECKONW OCHOBBI, OTBEUAIOUICH Ha Takue BOMPOCHI, KaK
«UTO CIPABEIUTMBO?» U «KAKOB JIEMOKPATHUYECKUN CIIOCOO pemieHus riIo0albHbBIX
npoGieM?», KOTOpble BaXKHbI, HO HE ONpeleleHbl B HOpPMaTHUBHOM Oase.
OObeqMHUB HOPMATHUBHBIE W aHAJIWTHYECKHE PaMKH, MBI MOXEM HW3YYHTh
ycroiuuByto npakTuky OI'T' 1 moMoyYb JII0AsIM Ha MECTHOM YPOBHE MOHSTH MOYEMY
OIT BaxHO M Kak €ro NpUMEHATh Ha NpakTuke. HopMmaTnBHO-aHamuTHUECKAs
ocHoBa OI'T’ maeT BO3MOYKHOCTh BBIMTH 32 PAMKH HEOJUOEPATbHBIX HUICOJIOTHI B
OIT u mouHsaTh OocHOBHBIC HampaBieHus Llemeli ycroituuBoro passutus (L[YP)
Opranmm3anuun  O6benuuenHplx  Hamwmit (OOH). DTOT TOKYMEHT OKaXKeT
CYILIECTBEHHOE BJIHUSHUE HA MOHMMAHHE MPUHIUIIOB, BAXKHOCTU M YCTOMYMBOM
npaktuku OI'T.

La Educacion para la Ciudadania Global (ECG) es una iniciativa importante que
busca resolver problemas globales a través de la educaciéon (Naciones Unidas,
2012), pero ha sido criticada tanto por la combinacion de conceptos como por sus
creencias normativas en la estandarizacion y las responsabilidades privadas. Este
articulo distingue los conceptos fundamentales de la ECG y revela el propdsito real
y el principio de la ECG: la democracia y la justicia social. El documento explica
y justifica los propositos y principios 'subjetivos' de la ECG mediante la
introduccioén de un marco analitico que aborda preguntas como ';qué es justo?' y
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';cual es una forma democratica de hacer frente a los problemas globales?' que son
importantes pero no especificados en un marco normativo. Al reunir los marcos
normativo y analitico, podemos examinar las practicas sostenibles de la ECG y
ayudar a las personas a nivel local a comprender por qué la ECG es importante y
como aplicarla en la practica. El marco normativo-analitico de la GCE brinda la
posibilidad de trascender las ideologias neoliberales en la ECG y comprender las
principales metas de los Objetivos de Desarrollo Sostenible (ODS) de las Naciones
Unidas (ONU). Este articulo proporcionara implicaciones significativas para
comprender los principios, la importancia y las practicas sostenibles de la ECG.

Introduction

Global Citizenship Education (GCE) has been an important educational initiative to promote the
common good and to solve global issues (United Nations, 2014). However, GCE was critiqued as
‘contradictory in itself” because of conflations with its foundational concepts like ‘citizenship’ and
‘national citizenship’ (Zhou, 2022; Zhou et. al., 2022). This article points out that the
distinctiveness of the concept would be helpful for understanding the real purpose and principle of
GCE — democracy and social justice.

Furthermore, GCE has been critiqued as holding a normative belief in social justice that
incorporates a neoliberal epistemology — as advocating for simple and same standards and private
accountabilities, which has caused serious pushback from many local movements (Brown, 2008).
While it is argued here that a normative framework is not enough for exploring a full and diverse
picture of GCE, it is important to address questions like how to analyze and make sense of the
‘subjective’ principles like ‘what is fair’ and to justify with evidence questions such as what is a
democratic way for coping with global issues’ which are lacking from the normative framework.
This paper incorporates an analytical framework that focuses on explanations and justifications
(Brown, 2008) and constructs a logical analytical reasoning to help people at the local level to
understand why GCE is important and how to apply it in practice.

Although there have been research studies in the field of comparative education that have
compared GCE in different countries, few of them analyzed the core components of GCE in depth.
This paper provides a normative-analytical framework to examine the principles, importance, and
sustainable practices of GCE. This paper argues that GCE is not only “a form of intervention” in
global issueswith a normative framework that directs what should be done and what is right and
fair, but it seeks agency of implementation (Torres, 2017, p.4-10) and embeds an analytical
framework seeking “ways to promote solidarity beyond particular interests of specific forms of
identity” (Torres, 2017, p.12, Zhou & Green, 2019). With the combined normative and analytical
framework suggested by this paper, it is argued that GCE could be used in countries across the
world to advocate for principles of democracy and social justice, to explain how to incorporate the
interests and aims of different agents, and to pursue ‘sustainability’” as defined by the United
Nations. Thus, this paper aligns with one of the main purposes of comparative education: to
establish generalized statements about education that can be applied all over the world.

The normative-analytical framework offered here is explained to echo the major pursuits of
‘sustainability’ as defined in the Sustainable Development Goals (SDGs) of the United Nations
(UN) — safeguarding long-term ecological sustainability, satisfying basic needs, and promoting
intragenerational and intergenerational equity (Holden et al., 2014). The normative and analytical
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framework of GCE will thus be tied with sustainable practices of GCE which could have a
possibility to transcend the neoliberal ideologies in the SDGs.

The Emergence of Global Citizenship Education and Conflations with other Concepts

The world has been increasingly interconnected through global trade, cultural exchange, and
environmental influences which are rapidly progressing (Merryfield, 2008). However, conflicts
between different religions, cultures, and ethnicities are disturbing global peace (Lacina & Lee,
2013). Under this circumstance, the program of Global Citizenship Education was proposed by
the United Nations Educational, Scientific and Cultural Organization (UNESCO) in the 2014-2021
Global Education First Initiative (GEFI), as a general consensus and a uniform response to “resolve
the existing and emerging global challenges menacing our planet” (United Nations, 2012).

GCE emerged to respond to post-national globalization, in which the traditional global positions
and political representations of nation-states have been disrupted by transnational social
movements (Torres, 2017). Thus, GCE highlights “political” aspects aiming to address the
complex power relationship, systems, and structures that cause the problem of “inequality and
injustice” (Andreaotti, 2006). Echoing the political aim, a central goal of GCE is stated as a
cultivation of the recognition to overcome oppression, domination, and exploitation (Torres, 2017).
GCE therefore implants a democratic core in its pursuits and advocates for reinforcing the
robustness of representative and participatory democracies worldwide (Torres, 2017).

Partly because of its recent emergence, GCE has been conflated with two of its foundational
concepts — ’citizenship’ and ‘national citizenship’, which has led to critiques of GCE being
contradictory in itself. These differences should be pointed out in order to confront these critiques
and reveal GCE’s real purpose and principles (Zhou, 2022). Indeed, GCE employs a traditional
understanding of citizenship, which is a legal identity built on a set of civic virtues specific to a
nation-state, and demands necessary material bases such as residency, health care, and more
(Torres, 2017).

However, global citizenship studies innovate the traditional understanding of ‘citizenship’ in two
ways. Firstly, GCE expanded civic minimums and virtues to a global level so that it could embrace
virtues that can produce the common good, to maintain conditions and achieve objectives that are
to human advantage as a whole (Rawls, 1971, p.233, Zhou & Green, 2022a). Secondly, citizenship
requires the necessary material bases, while global citizenship does not. Rather than merely a legal
statement, global citizenship is more a sense of belonging to a community of humanity and
universal values (Marshall, 2005, p.76-91, Zhou & Green, 2022b). Moreover, GCE upholds
concern for people of special material situations, such as aboriginal communities, refugees,
stateless people and cross-cultural challenges (Torres, 2017, p.13).

Similarly, GCE is also distinctive from its precursor ‘national citizenship’, which focuses on
national benefits. GCE acknowledges that national interests are dependent on global conditions
through activities like global trade, cultural exchange, and environmental influences. GCE is aware
of the interconnectedness between the local and the global and the existence of the notion of
‘collective good’ (Zhou et. al., 2022). With a relative perspective, GCE could activate the
motivation of nation-states to tackle problems like global peace and sustainability of the planet,
including their key effects such as growing inequality, global poverty, neoliberal globalization,
banking education, and environmental crises (Torres, 2017, p.4-9). Therefore, GCE expands from
a national to a global level and not only broadens but also complicates the responsibilities of a
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nation-state — to deal with the shared problems that transcend the traditional nation-state and come
up with collaborative solutions (Torres, 2017).

Meanwhile, however, GCE is not an alternative to or substitution for national citizenship. Instead,
global citizenship was proposed with a hope and goal to add values and support to the process of
“citizenship making” of a nation, but to also “insert GCE models based on principles of liberty and
equality for all” as a supplement (Torres, 2017, p.10). GCE aims to improve the social
engagements of people of any country, while also acknowledging the perspective from a wider
global sense. GCE also promotes the robustness of representative and participatory democracies
worldwide (Torres, 2017, p.10, Zhou & Green, 2019).

The Normative/ Neoliberal Goals of Global Citizenship Education

Democracy and social justice have been revealed as the two important focuses of GCE from the
comparison between GCE and its foundational concepts — citizenship and national citizenship.
However, GCE has been redefined with distinctive characteristics and principles of diversity,
equality, and participatory democracy, all on a global level. It becomes more apparent that GCE
argues a normative and constructive nature — a belief in people’s agency and the participation and
principles of democracy and social justice for all humans (Zhou et. al, 2022). These arguments
about the nature and principles that re-define GCE also have ‘normative framework’ implications
for GCE.

Consistent with a normative framework, GCE also has identified ways to evaluate what is right
and wrong, just and unjust, fair and unfair (Brown, 2008). For example, GCE has clear normative
goals on constructing a social justice society, and it firmly upholds the democratic principles to
promote a wide range of human involvement as necessary in GCE implementation. However, a
problem in a normative framework is that the evaluation of justice is highly subjective — this
judgement depends on a self or social-interest or culture, so it may vary on what is just and fair
(Brown, 2008). For example, social justice in how to treat people from other cultures may be
different between a city having a homogenous group and a cosmopolitan city. Besides, though
GCE has a normative idea that it is necessary to create a link between theory and practice
(UNESCO, 2014), the challenge inside this goal cannot be addressed by merely the normative
framework.

A mere normative framework of GCE, it is argued here, is not enough. It is important to address
questions like how to analyze and make sense of the ‘subjective’ principle of ‘what is fair’ and to
justify with evidence, what is a democratic way for coping with global issues’ which is lacking
from the normative framework. This may be achieved by incorporating logical analytical reasoning
and an ‘analytical framework’ that focuses on explanations and justifications of the GCE
framework (Brown, 2008).

There are two sides that an analytical framework of GCE can help to address — firstly, why the
GCE norms could influence stakeholders’ (people, governments) interests and the international
order. An important way to understand this question is to acknowledge that not only there are
questions of what is fair and how to treat people, which are culturally dependent, but the flexibility
and variance in the understanding of justice also influence how one may cope with global issues
and what could be done in practice to shape a better future (Zhou, 2021). The cooperation of
different nation-states will be their key understandings and explanations of GCE’s principles of
democracy and social justice. The awareness of cultural dependency will offer more possibilities
for cooperation among different stakeholders.
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Secondly, the analytical framework of GCE asks how we, with our individual and cultural interest,
can cultivate the spirit of solidarity across the lines of difference (Torres, 2017, p.16; Zhou, 2021).
This question involves the tension between global solidarity and global competition and
encompasses a hard balance of how to promote universality (e.g. collective identity, interest,
participation, and duty) while respecting singularity (e.g. individual rights and self-improvement)”
(UNESCO, 2014, p.15). An attempt for pinpointing the tension would make GCE more persuasive
for nation states to adopt and a concrete ground for implementation.

As a concept of the widest global scale, GCE cannot just claim what is right (the normative
framework) but needs also to pinpoint how to incorporate the interests and aims of different agents
(e.g. international organizations, welfare states, and schools), especially for those with low
socioeconomic status, to learn from each other, to collaborate among a rich diversity of society
and beliefs, and to negotiate for collective experiences and a solidarity (Zhou, 2021). Besides,
GCE should not be a ‘dominated citizenship education” which has one single dominant ideal of
social justice and defines citizenship with liberal assimilation and socialization. Rather, GCE could
be a form of “transformative citizenship education" which empowers individuals to be autonomous
agents to construct their citizenship and reflect their diverse cultures to attain global structural
equality (Banks, 2009, p.129-139).

The Normative-Analytical Framework of Global Citizenship Education for Sustainable
Practices

GCE is not only “a form of intervention” into world issues using a normative framework directing
what should be done and what is right and fair. It also seeks agency of implementation (Torres,
2017, p.4-10) which has an analytical framework embedded inside it. GCE seeks “ways to promote
solidarity beyond particular interests of specific forms of identity” (Torres, 2017, p.12), and which
echo sustainability’s major pursuits in the Sustainable Development Goals (SDGs) of the United
Nations (UN) — safeguarding long-term ecological sustainability, satisfying basic needs, and
promoting intragenerational and intergenerational equity (Holden et al., 2014). The normative -
analytical framework of GCE connected with sustainable practices of GCE, could have a
possibility to transcend the neoliberal ideologies in the SDGs. In this regard, GCE can be analyzed
and provide insights to better re-define and implement the SDGs.

With an "epistemology of curiosity" — an endless demand to seek for cultural principles that make
more harmonious lives and cultural exchanges that are closer to social justice (Torres, 1998),
GCE’s practices strive to cultivate people’s “values, attitudes, and skills that promote mutual
respect and peaceful coexistence” and a sustainable future (UNESCO, 2014, p.5) with a variety of
sustainable practices.

In schools, efforts of sustainable practices are made around multiculturalism and the GCE
curriculum. For example, as part of “character education”, students are encouraged to identify
“the sense and sources of identity”, especially the competing forms of national, regional, ethnic,
or religious identity (Pike & Selby, 2000). To maintain the participatory nature of GCE, teachers
are trained to teach students to broaden and complicate understandings of their responsibilities and
rights on the shared problems and solutions that transcend the traditional nation-state (Torres, 2017;
Zhou & Li, 2022). Teachers highlight movements towards democratic thinking about global
interconnectedness and discuss the different hopes and critics on globalization and sustainability
(Rhoads and Szelényi, 2011).
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Guided by the sustainable goals, some teachers are also encouraged to incorporate what Gutman
(1987) describes as the elements of “virtues for democratic education”. Three dimensions of
virtues of human social life are taught that are related to sustainable goals. First is the political and
civic aspects. The virtues education teaches students about the political virtues that include the
capacity to analyze and criticize. Second are the economic and occupational aspects. The economic
virtues incorporate work ethic, and the capacity to delay self-gratification. Lastly is the social and
cultural aspects. The social virtues encourage autonomy and open-mindedness. These
comprehensive aspects are all important skills to help achieve the sustainable goals of education.

Relating to the three aspects of human life, GCE promotes a sustainable aim of education — to
cultivate global citizens who can develop cross-cultural collaborative solutions for global issues
(such as climate change, social inequality). Global citizens are crucial to constructing a peaceful
and inclusive world since they could understand the interconnected society and culture and would
feel responsible for solving shared global problems, which has been proven as the key for one’s
success in a transformative multicultural learning and working experience (Torres, 2017; Rhoads
and Szelényi, 2011; Zhou, 2022).

Another approach by which GCE embeds sustainable practices in schools is the necessity of
considering the complex local power interaction and pragmatic peace policies. Rather than
prescribing from an upper-level institutional force, GCE promotes coordination efforts and more
collaborative efforts to make sense and progress on pursuing normative democracy and social
justice goals. GCE recognizes that institutions are not “neutral” (MacLeod et. al., 2016). Instead,
violent and unjust governments, for example, function as intermediary institutions that transmit
the power/ agendas of the government.

Though SDGs were agreed by all UN members, their implementation relies heavily on action and
collaboration by all actors through a dialogue between the local and the global, especially under
conditions like global pandemic emergencies (Zhou & Li, 2021). This local-global dialogue is a
solution and a fundamental principle in GCE. GCE has been incorporated with formal approaches
with the normative pursuits and analytical reasoning process. The global issues in the subject area
are taught and demands ‘transformative pedagogy’ that promotes active and participatory learning
and an open environment in the classroom for universal values (Zhou, 2022).

Replying to these demands, education programs such as study abroad or educational travel have
been considered as ways to help both the international students and the students of the local to
experience a broader vision of other countries and cultures (Stoner, Tarrant, Perry, Wearing &
Lyons, 2014, p.149-163; Zhou & Li, 2022). Also, the demands of implementing SDGs inspire
schools to teach about peace and social justice from GCE. For example, schools create displays on
human rights, launch peacebuilding programmes, and issue a student newspaper addressing global
issues (UNESCO, 2014) Universities have also developed GCE to address the social, economic,
and political issues of our times (Jorgenson and Shultz, 2012) by supporting study centers like
Haverford College’s Center for Peace and Global Citizenship to serve as a “clearinghouse for
service and internship programs” (Schattle, 2008, p.76).

Besides, community-based approaches have also been built as effective ways to achieve the shared
goals of GCE and SDGs. Practices include designs of “fair and harmonious spaces for children
and young people from diverse ethnicities, cultures, socio-economic status and identities”.
Communities encourage art and music allowing for self-expression, dialogue with other cultures,
and a shared sense of belonging. Also, youth networks were built for understanding and
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communications across cultures and communities” (UNESCO, 2014, p.14). Moreover, many non-
profit organizations embraced GCE and have also coordinated events and initiatives to instill
awareness and responsibilities of the interdependence of the world, as well as facilitated the
national school curriculum on global issues (Schattle, 2008, p.77-81; Zhou, 2021).

As a thread to all these sustainable practices, GCE advocates critical and transformative
perspectives on global issues and promotes active involvement in thinking, feeling, and doing
(Enright & O’Sullivan, 2012). This critical, democratic, and pragmatic principle of GCE
overcomes the neoliberal and productivism ideologies in SDGs and embraces “collaborative action”
for the collective good and the global solutions for global challenges” (UNESCO, 2014, p.9).

Conclusion

Global Citizenship Education (GCE) is especially applied to ensure participatory practices and
for critical sustainability. Its goals, as set by UNESCO, are for a normative framework to pursue
social justice and to solve the current urgent global issues. However, two critical reasoning
epistemologies — normative and analytical — are both needed to construct a full understanding
and legitimacy of GCE (Bjola, 2008). Thus, this paper encourages the adoption of a normative-
analytical framework to fully illustrate and analyze GCE’s democratic principles and its nature for
sustainability practices.

GCE has normative pursuits (democracy, multiculturalism, and social justice) but also demands
explanation and analysis of the internal logic of the democratic principles — why and how the
concept of GCE should be theorized, studied, and analyzed in a specific political context. Once
GCE obtains analytical theorizations to help people understand (from various aspects) and practice
(within diverse contexts) the normative goals (like social justice and democracy), GCE becomes
especially useful to persuade and establish a more just and participatory system of global
cohabitation to shape the future globalization.
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Developing the Critical Thinking Skill of Secondary Science Students in
Sri Lanka

Thanuja Perera
Wayamba National College of Education, Bingiriya, Sri Lanka

Vieira and Tenreiro-Vieira ( 2014) says scientific literacy and critical
thinking are key components of science education aiming to prepare
students to think and to function as responsible citizens in a world
increasingly affected by science and technology. Therefore, students should
be given opportunities in their science classes to be engaged in learning
experiences that promote to develop critical thinking, resulting in their
ability to know how to take responsible action in contexts and situations of
personal and social relevance. As stated by the National Evaluation and
Research Services in Sri Lanka ( 2008 :57) critical thinking skill is necessary
for grades 10 and 11 students and it can be promoted using scientific method
under explanation of scientific phenomena. The editors of encyclopaedia
britanica (2020) put the scientific method is important to the development
of scientific theories, which explain empirical laws in a scientifically
rational manner. In this basis, the goal of the research was developing
critical thinking skill of grade 10 science students of my classroom based on
the curriculum framework assigned in Sri Lanka. The action research was
conducted with 12 grade 10 students. An interview schedule was used to
identify the problems faced by the students in science phenomena
explanation. Behaviours according to demonstrated student’s critical
thinking was observed using participant observations and reflective journal
writing. The intervention plan consisted of 5 steps as observation, reflection,
action, evaluation and modification. The conclusion was the critical
thinking skill of grade 10 students can be developed with the application of
explanation of scientific phenomena. As a whole, the action research is
important for teachers in teaching science for the development of critical
thinking skill in students. The recommendations of the action research could
be used to direct the policy based on the solutions for the contemporary
issues of science education.

Keywords: Critical thinking skill, Secondary Science
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Vieira et Tenreiro-Vieira (2014) affirment que la culture scientifique et la
pensée critique sont des éléments clés de 1'enseignement des sciences, visant
a préparer les éléves a penser et a fonctionner en tant que citoyens
responsables dans un monde de plus en plus affecté par la science et la
technologie. Par conséquent, les ¢léves devraient avoir la possibilité, dans
leurs cours de sciences, de participer a des expériences d'apprentissage qui
développent la pensée critique, ce qui leur permet de savoir comment agir
de maniere responsable dans des contextes et des situations d'importance
personnelle et sociale. Comme indiqué par les Services nationaux
d'évaluation et de recherche au Sri Lanka (2008 : 57), la capacité de
réflexion critique est nécessaire pour les éleves de 10e et 11e année et elle
peut étre encouragée en utilisant une méthode scientifique pour expliquer
les phénomeénes scientifiques. La méthode scientifique est importante dans
le développement des théories scientifiques, qui expliquent les lois
empiriques d'une maniere scientifiquement rationnelle. Par conséquent, le
but de ma recherche était de développer la capacité de pensée critique de
mes ¢tudiants en sciences de 10e année en se basant sur le cadre du
programme d'études assigné au Sri Lanka. L'étude de recherche-action a été
menée aupres de 12 éleves de 10e année. Un programme d'entretiens a été
utilisé pour identifier les problémes rencontrés par les étudiants dans
l'explication des phénomeénes scientifiques. Les comportements identifiés
pour démontrer la pensée critique des €leéves ont été observés a l'aide des
observations des participants et de la rédaction d'un journal réflexif. Le plan
d'intervention comportait cinq ¢étapes : observation, réflexion, action,
évaluation et modification. La conclusion a laquelle mon étude est arrivée
est que la capacité de pensée critique des ¢leves de 10e année peut Etre
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développée avec l'application d'un plan d'intervention pour développer
l'explication des phénomeénes scientifiques. L'article démontre également
que la recherche-action peut étre un moyen important pour les enseignants
de sciences de développer la pensée critique chez les €leves.

Bueiipa u Tenpeiipo-Buetipa (2014) 3asBnsr0T, 4TO Hay4dHasi TPaMOTHOCTh
U KPUTHUYECKOE MBIIICHUE SBISIOTCS KIIOUYEBBIMU KOMIIOHEHTaMU
HAy4YHOTO 00pa30BaHuUs, LIEJIbIO KOTOPOT'O SIBJISETCS MOATOTOBKA YUAIUXCSI
K MBIIIJICHUIO ¥ (PYHKIIMOHUPOBAHUIO B KAYECTBE OTBETCTBEHHBIX TPAXKIAH
B MHUpE, Ha KOTOpBII Bce OOJbIIE BIUSIOT HayKa W TEXHOJIOTUU. Takum
o0pa3oM, Ha ypOKax eCTECTBEHHBIX HAayK Yy4YalluMCs CJexyeT
MPEOCTaBIATh BO3MOXKHOCTH y4YacTBOBaTh B OOy4Y€HUH, KOTOpPOE
pa3BUBACT KPUTUYECKOE MBIIUICHUE, YTO MPUBOAUT K HUX CHOCOOHOCTH
3HaTh, KaK NPEJIPUHUMATh OTBETCTBEHHbIE JEHCTBUS B KOHTEKCTax H
CUTYaIUsX, UMEIOIINX JUYHOE U CollMalibHOE 3HaueHue. Kak yTBepxkaaet
Hammonanwshas ciyx6a onenku u uccinenoBanuii [lpu-Jlanku (2008:57),
HaBBIK KPUTHYECKOTO MBINUICHUsI HeoOxoauM yvanmmes 10 u 11 knaccos,
U ero MOXXKHO pa3BHBaTh, UCIHOJb3YS HAYUYHBIH METOHA AJii OOBSCHEHHS
Hay4HbIX sBJICHUU. Hay4yHblii MeTOA HIpaeT BaKHYIO POJb B Pa3sBUTUU
HAayYHBIX TEOPUM, OOBACHIIOMIMX SMIHUPUYECKHE 3aKOHbI HAy4YHO
panuoHanbHBIM 00pazoMm. [lo3ToMy Henbl0 MOEro HcciaeloBaHUsS OBLIO
Pa3BUTh HABBIKM KPUTUYECKOTO MBIIIUIEHUS Y MOMX yueHUKOB 10-ro knacca,
M3Y4YaIOUINX €CTECTBEHHBIE HAyKH, HAa OCHOBE Y4YeOHOW MpOTrpamMbl,
paszpaboranHoii B lllpu-Jlanke. DxcriepuMeHTaIbHOE UCCIEA0BaHUE OBLIO
npoBeneHo ¢ 12 yuyammmucs 10-x kimaccoB. Pacmimcanue cobecemoBaHmit
MCIIOJIb30BAJIOCh JJIsS BBISIBICHUS TPOOJIEM, ¢ KOTOPBIMU CTaJKMBAIOTCS
CTYIEHTHl Tpu  OOBSICHEHWH  Hay4yHbIX  siBIeHuWil. [loBenmeHwue,
UICHTUQUIMPOBAHHOE KAaK JIEMOHCTpAlUsi KPUTHUYECKOIO MBIIIJICHUS
YYaIIETocs, BBISBISIIOCH C HCIIOIh30BAaHNEM HAOIOICHUHN 32 YYaCTHUKAMU
U pedIeKCUBHOTO BeJeHHUs JHeBHUKA. [ImaH BMemiaTenbcTBa COCTOSAN U3
ISTH  OTarnoB: HaOJIONEHUE, pa3MbIIUICHHE, JCHCTBHE, OLIEHKAa |
Monudukamus. BpBox, K KOTOpOMY MpPUIUIO MOE HCCIeIO0BaHUE,
3aKJII0YAJICS B TOM, YTO HAaBBIK KPUTUYECKOTO MbIIUICHHS yuyauuxcs 10-ro
KJIacca MOKHO Pa3BUTh C IOMOIIBIO MJIaHA BMENIATeNbCTBA IS pa3pabOTKH
OOBSICHEHUS! HAy4yHBIX sBIeHUI. B craThe Takke mOKa3aHO, UTO
WCCIICIOBAaHNE JACUCTBUI MOXET OBITh BXKHBIM CIIOCOOOM JIJISl yUHUTEIEH
€CTECTBEHHBIX HAayK pa3BUTHS Yy YYaIIUXCS HABBIKH KPUTHYECKOTO
MBIILICHUS.

Los autores Vieira y Tenreiro (2014) afirmar que la alfabetizacion cientifica
y el pensamiento critico son componenentes clave de la educacion cientifica,
con el objetivo de preparar a los estudiantes para pensar y funcionar como
ciudadanos responsables en un mundo cada vez mas afectado por la ciencia
y la tecnologia. Por tanto, se deben otorgar oportunidades a los estudiantes
en sus clases de ciencia para participar en experiencias de aprendizaje que
les permita desarrollar su pensamiento critico, resultando en sus habilidades
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para saber como tomar acciones responsables en contextos y situaciones de
relevancia personal y social. De acuerdo a lo declarado por los Servicios
Nacionales de Evaluacion e Investigacion de Sri Lanka (2008: 57), la
habilidad de pensamiento critico es necesaria para los estudiantes de los
grados 10 y 11 y puede ser promovida utilizando el método cientifico para
explicar fenomenos cientificos. El método cientifico es importante en el
desarrollo de teorias cientificas, que explican empiricamente las leyes de
manera cientifica y racional. Por lo tanto, el objetivo de esta investigacion
fue desarrollar la habilidad de pensamiento critico de mis estudiantes de
ciencias de décimo grado con base en el marco curricular asignado en Sri
Lanka. El estudio de investigacion-accion se llevo a cabo con 12 estudiantes
de décimo grado. Se utiliz6é un programa de entrevistas para identificar los
problemas que enfrentan los estudiantes para explicar los fendmenos
cientificos. Los comportamientos identificados para demostrar el
pensamiento critico de los estudiantes fueron obtenidos mediante
observaciones de los participantes y escritura reflexiva en un diario. El plan
de intervencion consistié en cinco pasos: observacion, reflexion, accion,
evaluacion y modificacion. La conclusion a la que se llegd con el estudio
fue que la habilidad de pensamiento critico de los estudiantes de grado 10
se puede desarrollar con la aplicacion de un plan de intervencion para
desarrollar la explicacion de fendmenos cientificos. El documento también
demuestra que la investigacion-accion puede ser una forma importante para
que los profesores de ciencias desarrollen habilidades de pensamiento
critico en los estudiantes.

1. Introduction

One of the questions for consideration at the 3™ WCCES Symposium was, How can
autonomous and critical thinking be applied in teaching and research to promote and
sustain academic freedom? This study addresses how critical thinking skills for science
subjects can be applied. In her book, ‘Mind in the Making: The seven essential life skills
every child needs’, author Ellen Galinsky explains the importance of teaching children
critical thinking skills. A child’s natural curiosity helps lay the foundation for critical
thinking. Critical thinking requires us to take in information, analyze it and make
judgements about it, and that type of active engagement requires imagination and
inquisitiveness. As children take in new information, they fill up a library of sorts within
their brain. They have to think about how the new information fits in with what they
already know, or if it changes any information we already hold to be true. We use critical
thinking skills every day. They help us to make good decisions, understand the
consequences of our actions and solve problems. These incredibly important skills are
used in everything from putting together puzzles to mapping out the best route to work.
It’s the process of using focus and self-control to solve problems and set and follow
through on goals. It utilizes other important life skills like making connections, perspective
taking and communicating. Basically, critical thinking helps us make good, sound
decisions.
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This research paper is structured under five headings: the significance of the research
problem; the review of relevant literature; the methodology adopted for study, and the
data analysis. The fifth section, followed by the conclusion, calls for a deliberative space
for WCCES.

Significance of the research problem

It has been identified through a number of researches that critical thinking skill is important
for students in learning Science subjects. But it has been further identified through many
research studies that the main difficulty in developing critical thinking is the assumption of
teachers that it is impossible to do (Fitzpatrick & Schulz, 2015; Yang, Lee, Hang & Lin,
2016, Meyer & Lederman, 2015). As stated by the Sri Lankan National Evaluation and
Research Services, critical thinking skill is essential for grades 10 and 11 science students
(NETS, 2008). However, very few of the 2018 students who appeared for G.C.E. (O/L)
were qualified for the G.C.E. (A/L) Science stream as specified in the Science evaluation
analysis reports. The reason for this is that the critical thinking skill required in science
had not been developed in grade 10 students, as stated in the National Evaluation and
Research Services. Due to this situation I decided to conduct action research in my
classroom regarding, the development of the critical thinking skill of my science students.

As Ennis (1987: 10) puts it, "Critical thinking is the process of reasoning, that is, making
decisions based on what one believes." Causation and decision-making can also be
considered as key features of critical thinking, using the scientific method to curiously
identify phenomena observed in the day-to-day environment, to evaluate those causes
logically and critically, and ultimately to acquire new knowledge critically. The Code of
Science Examinations and Assessment Guidelines for Grades 10 and 11 (2008) states that
approvals are the process of obtaining conclusions.

The activities related to the Grade 10 Science Teacher Training Manual in line with the
Science syllabus prepared by the National Institute of Education for the use of Grade 10
students in the school system of Sri Lanka since 2015 have been important in using the
scientific interpretation of everyday environmental phenomena as self-activity.
Accordingly, identifying real world events through direct observation and using the
knowledge gained in practice to explain them using a scientific method is the scientific
identification of environmental phenomena.

2. Literature Review

According to Bailin and Battersby (2010), students need to be provided with an
environment in which to speak and share ideas. Researchers have found that students'
learning is more successful when they have the opportunity to express themselves. As
Pimm (1987) puts it, the TPS-Think-Pair-Share strategy improves students’ personal
communication skills and improves their students' internal cognitive processes. The use of
the Think-Pair-Share strategy in presenting self-actualization activities related to the
subject of science is useful because this strategy is important for making critical
assumptions in scientific research as well as for guiding critical thinking about the methods
of conducting experiments. In this way it was possible to get a clear idea of what
constitutes critical approvals. Bailin (2002) argues that critical thinking is related to
judgment. He says it’s not a familiar order. Bailin (2002: 368) states that "critical thinking
is tied to a creative work with a definition that requires an appraisal theory that includes a

77



T. Perera Volume 6, Number 1, September 2022

specific task, question, problem situation or challenge, that is, problem solving." As
Battersby (2010) points out, the strongest factors in inquiry and attitude are open-
mindedness, reasonableness, curiosity, and respect Fitzpatrik and Schulz (2015) further
point out that cognition and its impact on critical thinking affect each other. As stated in
the Grade 10 Science syllabus which has been in operation since 2015, the main aim of
the 6-11 Science curriculum is to draw logical conclusions about the world around us. This
means using the scientific method to develop the skills required to understand the scientific
basis of natural phenomena and the universe through the development of the qualities of
scientific thought. Following is the Bacon (1620) scientific methodology as presented by
Klein (2012).

01. Observation of Phenomena

02. Analysis of the Phenomenon

03. Establishing Assumptions (Creating a New Statement)

04. Developing plans to test hypotheses (creating a plan, a working system.)
05. Testing Assumptions (Planning, Setting Up an Action System)

06. Reporting of test observations

07. Accepting or refuting assumptions

08. Presenting Conclusions (Creating an Abstract Connection System)

3. Methodology

3.1 Research objectives

The objectives of my research study are:
e Identifying critical thinking skill of present grade 10 students.
e Identifying the problem faced by them in engaging with scientific phenomena.
e Planning and implementing an intervention through explaining scientific
phenomena done by them to develop critical thinking skill.
¢ Finding the successfulness of the intervention done to develop critical thinking
skill of grade 10 students.

3.2 Research method

The action research method was selected as the most suitable for this research study
because the research aims to find a solution to a specific problem that has arisen in a
particular context. Also, action research requires the seeking a quick solution to a problem
by activating the study under a natural environment in a specific environment rather than
simply normalizing the research findings. Based on a practical problem that arises in the
relevant field, active research is initiated. No attempt is made to control the research context
here. A feature of the research method is that it has a high level of utility orientation or
functional orientation as required. Other forms of this research are called classroom
research, self-reflection approach, and task research.

3.2.1 Utilization of a pioneering research model to develop a pioneering research plan

The steps in the dynamic research model presented in Whitehead and MacNiff (2006) are
observation, retrospection, activation, evaluation and modernization.
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Mowve in new
directions

observe

modify reflect

evaluate / act

Diagram 1. Action-reflection model

Source: Whitehead and MacNiff (2006) TOPICS 5

This model is known as "action-reflection" and, as mentioned above, consists of five steps
or interventions that complete the cycle from design to innovation in a new and improved
direction, that leads to a new cycle. It was decided that this model could be used
appropriately for the research purposes of this study, considering that monitoring,
retrospection, and activation, although in other models, are also evaluated and modified.
Because of this, each intervention required an evaluation and, accordingly, a modification
as presented by Whitehead and MacNift (2006) in the research model above.

3.3 Research Sample
The research sample comprised 12 students studying Grade 10 Science who obtained less
than 40% marks in the subject of study, that is, Critical Approval Ability.

3.4 Data collection strategies and equipment
Table 1 (below) indicates the relationship between data collection equipment, sample and
research objectives

Data Collection Tool Sample Research Objective
Number
Diagnosing Test Students 01,04
Interview Schedule Students 02
Observation Schedule for Students 03
critical thinking
Evaluation Sheet for critical Students 03
thinking
Reflectional Journal Students,
Teachers 03,04
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Data Analysis Strategies

Analysis of the various contexts explaining structures was done based on quantitative data
through simple number analysis, and qualitative data through simple contextual structured
qualitative analysis. The findings are separately specified as per the research objectives,
analyzing the data.

Data analysis methods used the contextual analysis method for qualitative data analysis and
the simple numerical analysis method for quantitative data analysis. Qualitative data
analysis used the descriptive data analysis method. According to Mayring (1983), this is an
attempt to identify the structures of the information gathered as the reason for using context
analysis for qualitative data analysis. Accordingly, the explanatory structures were
structured and presented in such a way that the specific features of the information gathered
in the contextual analysis were further clarified to be relevant to the research. Data Analysis
and Data Interpretation were used to identify the critical approval ability of Grade 10
students. The following three (3) criteria were considered in awarding the marks. The
relevant data are shown in Table 2.

1 Ability to create a new statement
2 Ability to create a plan action system
3 Ability to create an abstract connection system

Table 2:

Observational Schedule

Related Behaviour Name of the student

The ability to create critical approvals A/B|C|DIE|FIH/J|K|L|M|N
01 Observe the phenomenon VIVIVIVIVIVIVIVIV|IV Y
02 Analysis of the phenomenon AddAAA AN A v v v

03 Establishing the assumptions (creating a
statement) VIV V] x| x| x| x| x| x| x| x| x

04 Planning to test assumptions (create a
plan, an active system)

05 Testing assumptions (installation of an
active system)

06 Reporting the observations in test. x| x| x| x| x| x| x| x| x| x| x| x

07 Accepting or rejecting the assumptions

i i x| x| x| x| x| x
08 Presenting the conclu519ns <l x| x| x| x| x
Create an abstract connection system.

Sum of the behaviours 31313[21212(212(2]2(2] 2

Key: v'- Shows behaviour %- Doesn’t show the behaviour
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According to the analysis of Table 2 data, all students were able to observe and analysis
the phenomenon. But assumptions have been established by students A, B and C only.
Moreover, the quantitive and the qualitative data on the critical approval ability clarify the
inability of all students to perform any of the other six behaviours. Because of the all 12
students’ inability to obtain a higher mark, their critical approval ability levels do not reach
40%.

3.5 The intervention cycle — intervention to develop critical approval ability.

Activity 01: In order to identify the necessary interventions for each of the 12 students to
develop critical approval ability, the inabilities that caused all 12 students to not obtain 40%
marks were specified in two groups as follows:

o Students A, B, C: Planning to test assumptions (create a plan, an active system),
Testing assumptions (installation of an active system), Reporting the observations in test.,
Accepting or rejecting the assumptions, Presenting the conclusions, (create an abstract
connection system.

° Students D, E, F, G, H, I, J, K: Establishing the assumptions (creating a statement)
, Planning to test assumptions ( create a plan , an active system), Testing assumptions (
installation of an active system), Reporting the observations in test., Accepting or rejecting
the assumptions, Presenting the conclusions, create an abstract connection system.

Having identified the behaviours needing to be developed, the next step required the
removal of barriers by working on solutions to the problems faced by each student.

Activity 02: Specifically, this required consideration of the problems faced by each student
in engaging in self-activities at a level where the ability to form critical approvals should
be developed, and the intervention of the teacher to provide solutions to those problems for
each student.

01 Considering the problems of the principles of science.

After analysing the students’ problems, it was easy to plan the teacher’s intervention for
each student in relation to the Principles of Science when developing critical approval
ability. Necessary plans were made by adapting the data analysis from these students’
behavioural observations to the ability to obtain critical approval. Students’ problems with
the principles of science were seen to be coherent and plans were drawn up. As a result,
students were introduced to the scientific method in the introductory program on activities
conducted.

02 Considering issues related to home responsibilities.

An example of activity here was provided for Student N who had to support the mother’s
shop after school hours to maintain the family’s economic status, thus indicating that
students’ learning inabilities could be due to home responsibilities. This also affects
engaging in self-activities. As a solution to this problem Student N’s home was visited and
the situation inquired about. A well-wisher was prepared for the school who could sponsor
the student as a remedy for the situations identified there.

03. Consider the problem of spending time on Mathematics subject evening classes.
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During their interviews Students J,.L, and M made statements such as “ Miss , the
Mathematics teacher said that we must participate for the evening class as the syllabus has
not yet completed. So we have two evening classes for the week”. In fact all the students
in the class had this problem. Afternoon classes were held on Tuesdays and Thursdays after
school hours to cover missed subject time in Mathematics as the Mathematics teacher was
on maternity leave. The action taken to minimize the need to spend time in evening classes
was to discuss with the Mathematics teacher how to free up Tuesdays evening classes. As
the researcher is capable in conducting Mathematics lessons for Grade 10 students she
covered the necessary Mathematical contents during relief periods. Thus all the students
were released from Tuesday evening Mathematics classes.

04. Considering the problems related to the Students’ Diary.

After recognizing that Students J, H, A & B had difficulties in maintaining the Students’
Diary, the in-charge teacher’s Nature diary was provided as an example. Students’ diaries
were also checked and necessary assistance was provided.

05. Considering the problems related to the Reflective Journals.

All students reported that there was need for clarity regarding reflective learning. Only M,
N, L, J and K students were considered for development of their ability to reach critical
approvals. The opportunity was provided to watch educational videos promoting self-study
and provide experience in reflective learning. It was used to guide students to their
mindfulness of the activities they had done to make observational notes. Also the reflective
journal model was introduced to record reflective notes.

In this way, the teacher intervened to give solutions to the problems faced by the students
who were weak in their analytical ability, considering the problems faced by each student
in performing the self-activism related to their ability to develop with critical approval.
Then the student intervention diary was introduced to support implementation of the second
intervention

Activity 03: The activity for introducing and maintaining the use of the students’ diaries,
provided familiarity with reflections. It included observations and reflective analysis. The
students were directed to use a reflective journal. Reusing the lesson on the introduction of
the scientific method carried out in the classroom, the intervention activity 03 was
completed in two hours each for four hours after the school time.

Observations

The first step of this intervention was observation. All twelve sample students were
observed in order to develop their analytical skills using the observation code 02 for the
second time.

Students J and K found it difficult to form assumptions regarding a given activity. They did
not have the knowledge to assume that a new expression is a creation. Therefore, they did
not show any behaviour beyond that. Students E, H and L were able to form assumptions
but found it difficult to make plans to test assumptions. Students were able to analyse the
phenomenon despite the difficulty of creating a new plan or operating system to test
hypothesis. Students made assumptions, made plans to test hypotheses and tested
hypotheses well.
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At the end of Phase 2 above, the students were given the opportunity to re-engage in
activities through reflection. During the 40 minutes in the classroom, I noticed students
calming down and focusing on the work sheets they had received to answer the following
questions: What I did? What happened? How I did it? Why I did it? What it looked like?
What I learned?

Thus, the students began to use the task sheet more enthusiastically than usual, asking
themselves questions. It seemed that they were interested in building a test set using the
laboratory equipment provided as per the given phenomenon activity. They had questions
regarding the task sheet given to them. I gave them the opportunity to answer each of those
questions and use as much time as they needed.

Reflection for Action

The teacher-researcher’s reflective notes were relevant in determining whether the adoption
of the scientific method in the classroom required special intervention for development.

I focused on the twelve sample students more than usual, because I saw several times that
they were not as interested in the scientific method of activities in the classroom as the
other students. Students L, J and K students started behaving more restlessly. Prompting a
question always on my mind, why are these kids not so interested in activities? For activities
related to the development of respiration and movement of living beings, I asked, Why
were Students D, F,M,N,E,H,L,J and K unable to form assumptions about the use of the
growth dimension as well as in showing that plants and animal breathe?

I thought again and again about the activities that were done in the classroom to show the
growth and movement of living being. Why did several children behave uneasily in this
activity? It was difficult for them to make assumptions because it was difficult for them to
create a new statement using critical thinking.

Making assumptions means making new statements using critical thinking. By giving
opportunity to do this activity by assigning them to challenge environmental phenomena
from a scientific point of view, I could see how students are interested in forming
hypotheses that have not been addressed before. I guessed that these student kids were more
willing to discover.

The solution that the teacher-researcher guessed from the analysis of the reflective notes
was that it would be appropriate to explore whether it would be possible to develop
students’ critical approvals by assigning an environmental phenomenon as a challenge. The
students were freed from the domination of the teacher and became the owners of their own
learning by the teacher giving them the opportunity to carry out those assignments in a self-
regulatory manner, and by conducting a re-examination. Thus the use of the Students’ Diary
as a self-activation led to Activity 04.

Activity 04: Providing the opportunity to prepare the report ‘Why did that happen?’
voluntarily through the use of the students’ diary.

Here the 12 sample students were instructed to use a Student’s Diary as their critical
approval ability was at a level to do so with guidance on preparing the report ‘Why did that
happen?’. In this case, the use of the Students’ Diary was closely related to familiarity in
the use of the scientific method. As previously explained in Grade 10 Science syllabus, an
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objective of the Science Curriculum for Grades 6-11 is for the Scientific method to be used
in order to create critical conclusions and to study about natural phenomena with the
scientific foundation of the universe. All students were introduced to the scientific method
in the classroom which was then discussed by observing the environmental phenomena
highlighted in the report ‘Why did that happen?’ Students were given two weeks to
complete Activity 04 as a self-activity.

Activity 05: Providing opportunities for scientific observation and presentation of
everyday phenomena under the ‘Why did it happen?’ theme.

Think — Pair — Share learning technique was used and the students were given the
opportunity through it. The grouping of each pair of two students was done as according to
the think-pair-share learning method

Approximate High level students Middle Lower level

proficiency level who need to be level students to be students to be

stude\ts N evelope veloped
AK B% cL [<| pH ~SFE_| | MN
Students were then given the opportunity to come to the correct approval for problems
related to scientific phenomena under the theme of ‘Why did it happen?’ through to
interacting with their peers as shown in the diagram above, in accord with where their
approximate proficiency level students was considered to be — high, middle or lower Lower

level students to be developed . One finding was that the motivation of Student B student
to inquire and file inquiries into scientific phenomena was commendable.

Activity 06 - Assessment, Evaluation and Modernization

Evaluation

Students were given two weeks to observe the day-to-day phenomena encountered under
the test from a scientific point of view, to provide presentation opportunities, and to prepare
a report.

Modification

In maintaining the student diary and using the scientific method, consideration was given
to whether the notes kept in the student diary were made in a scientific manner. Student J,
H, A and B’s diaries were scientifically identified and errors were noted. The teacher's
nature diary was provided as an example to facilitate the writing of notes. The accuracy of
the notes kept in the student diaries was checked and the necessary support provided. There
was also a tendency for students to visit the teacher during their free time and seek advice.

3.6 Analyses related to the observational protocol that includes observable behaviours to
develop students’ ability to form critical approvals

This observational protocol was used three times throughout the research. That is, before
the intervention cycle, during the intervention cycle, and after the intervention cycle. The
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observation protocol was used on three occasions to examine the attempts made by students
in the behavioural sample to determine their ability to reach critical approvals. The
observations obtained there are tabulated as follows.

Table 03
Analysis related to the observation code of conduct that includes observable behaviours for
the development of students' critical approvals

Related Behaviour Name of the student

The ability to create critical approvals A|B|C|ID|IE|F/H/J|K|L|M|N
01 Observe the phenomenon oA A VIV iv|vY
02 Analysis of the phenomenon AAdAAAAAv VI VIV |V

03 Establishing the assumptions ( creating a | | | | A A A A vvivivlv
statement)

04 Planning to test assumptions ( create a plan
, an active system)

05 Testing assumptions (installation of an J v
active system)

06 Reporting the observations in test. x| v| x| x| x|v] x| x|x|x|v]|x

07 Accepting or rejecting the assumptions x| x

08 Presenting the conclusions
~create an abstract connection system

X| X| X| X| X| X| X| X| X | X | X | X

Sum of the behaviours 5/16/5/4(5/6|5|/4|4 (5|65

Table 04 shows the comparison of the scores obtained by the students in the pre-intervention
exposure test and their ability to reach critical approvals post-intervention test.

Marks scored for Marks scored for erchglnftf;angfe tﬁz trllllearks
Student critical thinking test critical thinking test p be foregan d after the
before the intervention | after the intervention . )
Intervention
A 35 55 20
B 30 40 10
C 35 50 15
D 20 40 20
E 15 40 25
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F 25 45 20
H 10 30 20
J 05 25 20
K 05 30 25
L 10 35 25
M 25 50 25
N 20 60 40

Figure 01 shows the difference between the scores obtained in the pre-intervention
detection test and the post-intervention test in relation to the students' ability to gain critical

approval.

80
70 ——A
—i—B
60 /: ——C
50 D
% E
——H

30 -

// —_—
20 » —— K
).// L
=N

0

fmr miq

As shown in Figure 01, out of the twelve students in the sample, the ability to obtain critical
approvals was developed with some similarity. But when H and K are considered, the
development of Student K student is higher than that of Student H. Students B, C and E are
the most developed of the students. Students C and M show higher levels of development
in critical approvals. Out of all the students in the sample, the highest development is that

of student N.

Table 05
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Table 5 shows the maximum marks, highest growth and average marks obtained by the
students in relation to the ability to obtain critical approvals in the pre-intervention exposure
test and the post-intervention test.

Before After Growth
A 35 55 20
B 30 40 10
C 35 50 15
D 20 40 20
E 15 40 25
F 25 45 20
H 10 30 20
J 5 25 20
K 5 30 25
L 10 35 25
M 25 50 25
Highest | Maxium
N 20 o Al Growth Marks
Average 19.58333 | 41.66667 | 22.08333

According to Table 5, the average of the twelve (12) students in terms of their ability to
reach critical approval in the pre - intervention detection and post - intervention tests
increased from 19.58333 to 41.66667 by 22.08333%. The maximum score increase related
to the possibility of obtaining these critical approvals is 40%. That maximum score growth
was reported from Student M who scored 20% in the previous test. The maximum marks
recorded were 60% from Student N.

4. Conclusions

The conclusions of this research are: Identifying the Present HOCS Status, dividing to
levels of students whose HOCS to be developed, direct intervention of the teacher in the
problems faced by the students in self-activities, using extra ordinary directions for the
motivation of the students and the higher order cognitive skills of grade 10 students can be
developed with the applications of differently suitable higher order cognitive methodology.
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