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FOREWORD

This book contains the full text of papers and posters presented at the International Conference on Education
and New Developments (END 2020), organized by the World Institute for Advanced Research and Science
(W.ILARR.S)), that this year had to be transformed into a fully Virtual Conference as a result of the
Coronavirus (COVID 19) pandemic.

Education, in our contemporary world, is a right since we are born. Every experience has a formative effect
on the constitution of the human being, in the way one thinks, feels and acts. One of the most important
contributions resides in what and how we learn through the improvement of educational processes, both in
formal and informal settings.

The International Conference seeks to provide some answers and explore the processes, actions, challenges
and outcomes of learning, teaching and human development. The goal is to offer a worldwide connection
between teachers, students, researchers and lecturers, from a wide range of academic fields, interested in
exploring and giving their contribution in educational issues. We take pride in having been able to connect
and bring together academics, scholars, practitioners and others interested in a field that is fertile in new
perspectives, ideas and knowledge.

We counted on an extensive variety of contributors and presenters, which can supplement our view of the
human essence and behavior, showing the impact of their different personal, academic and cultural
experiences. This is, certainly, one of the reasons we have many nationalities and cultures represented,
inspiring multi-disciplinary collaborative links, fomenting intellectual encounter and development.

END 2020 received 459 submissions, from more than 40 different countries, reviewed by a double-blind
process. Submissions were prepared to take form of Virtual Presentations and Posters. The conference
accepted for presentation 125 submissions (27% acceptance rate), from which, 106 submissions are
published in full text in this book.

The conference also includes a keynote presentation from an internationally distinguished researcher, Prof.
Dr. Joy Kutaka-Kennedy (Ed. D., Department of Special Education, Sanford College of Education,
National University, San Jose Campus, USA), to whom we express our most gratitude.

This conference addressed different categories inside the Education area and papers are expected to fit
broadly into one of the named themes and sub-themes. To develop the conference program, we have chosen
four main broad-ranging categories, which also covers different interest areas:

* In TEACHERS AND STUDENTS: Teachers and Staff training and education; Educational
quality and standards; Curriculum and Pedagogy; Vocational education and Counseling;
Ubiquitous and lifelong learning; Training programs and professional guidance; Teaching and
learning relationship; Student affairs (learning, experiences and diversity; Extra-curricular
activities; Assessment and measurements in Education.

* In PROJECTS AND TRENDS: Pedagogic innovations; Challenges and transformations in
Education; Technology in teaching and learning; Distance Education and eLearning; Global and
sustainable developments for Education; New learning and teaching models; Multicultural and
(inter)cultural communications; Inclusive and Special Education; Rural and indigenous Education;
Educational projects.

* In TEACHING AND LEARNING: Critical Thinking; Educational foundations; Research and
development methodologies; Early childhood and Primary Education; Secondary Education;
Higher Education; Science and technology Education; Literacy, languages and Linguistics
(TESL/TEFL); Health Education; Religious Education; Sports Education.

* In ORGANIZATIONAL ISSUES: Educational policy and leadership; Human Resources
development; Educational environment; Business, Administration, and Management in Education;
Economics in Education; Institutional accreditations and rankings; International Education and
Exchange programs; Equity, social justice and social change; Ethics and values; Organizational
learning and change, Corporate Education.



This book contains the results of the research and developments conducted by authors who focused on what
they are passionate about: to promote growth in research methods intimately related to teaching, learning
and applications in Education nowadays. It includes an extensive variety of contributors and presenters,
who will extend our view in exploring and giving their contribution in educational issues, by sharing with
us their different personal, academic and cultural experiences.

We would like to express thanks to all the authors and participants, the members of the academic scientific
committee, and of course, to our organizing and administration team for making and putting this conference
together.

Hoping to continue the collaboration in the future,

Respectfully,

Mafalda Carmo
World Institute for Advanced Research and Science (WIARS), Portugal
Conference and Program Chair

Vi



SCIENTIFIC COMMITTEE

Organizer

World Institute for Advanced Research and Science (WIARS)
WWW.wiars.org

Conference and Program Chair

Mafalda Carmo
World Institute for Advanced Research and Science (WIARS), Portugal

International Scientific Committee

Aaron R. Deris, Minnesota State University,
USA

Abdurrahman Guelbeyaz, Nagasaki
University, School of Global Humanities and
Social Sciences, Japan

Adrian Ponz Miranda, Zaragoza University,
Spain

Ahmad A. Oueini, Lebanese American
University, Lebanon

Alan Singer, Hofstra University, USA
Ali Baykal, Bahcesehir University, Turkey
Alice Stephens, Clark Atlanta University, USA

Amir Dirin, Haaga-Helia University of Applied
Science, Finland

Ana Conboy, College of Saint Benedict and
Saint John's University, USA

Ana-Maria Bercu, Alexandru loan Cuza
University of lasi, Romania

Anca Draghici, Politehnica University
Timisoara, Romania

Andis Klegeris, University of British
Columbia, Canada

Andrea Fiorucci, University of Salento, Italy

Andrea Hathazi, Babes-Bolyai University,
Romania

Angela Hovey, Lakehead University, Canada

Angela James, University of KwaZulu-Natal,
South Africa

Angela Piu, University of Valle d'Aosta, Italy

Anja Maria Mackeldey, Colegio Aleman
Medellin / Universidad de Antioquia, Colombia

Anne Julia Fett, Martin-Luther-Universitat
Halle-Wittenberg, Germany

vii

Antoni Kolek, University of Social Sciences,
Poland

Aphrodite Ktena, National and Kapodistrian
University of Athens, Greece

Aviva Dan, Ohalo Academic Education
College, Israel

Beata Maslanka-Wieczorek, Polish-Japanese
Academy of Information Technology, Poland

Beatriz Carrasquer Alvarez, Zaragoza
University, Spain

Begofia Sampedro, Univesity of Cordoba,
Spain

Belkis Tekmen, Baskent University, Turkey

Binnur Yesilyaprak, Ankara University,
Turkey

Cagla Atmaca, Pamukkale University, Turkey

Carolina Bodea Hategan, Babes-Bolyai
University, Romania

Celia MacDonnell, University of Rhode Island
and Brown University, USA

Cezar Scarlat, University "Politehnica” of
Bucharest, Romania

Charalampos Karagiannidis, University of
Thessaly, Greece

Charles Elkabas, University of Toronto,
Canada

Cheng-Hsuan Li, National Taichung
University of Education, Taiwan

Christine Besnard, Glendon College, York
University, Canada

Christos Manasis, TEI of Sterea Ellada, Greece
Chun Wu, Mount Marty College, USA
Cory A. Bennett, Idaho State University, USA



Cristiano Luchetti, American University of
Sharjah, United Arab Emirates

Dalia Hanna, Ryerson University, Canada

Daniela Pasnicu, Spiru Haret University,
Romania

David Aparisi, University of Alicante, Spain

David Nocar, Palacky University in Olomouc,
Czech Republic

Deborah Gay Wooldridge, Bowling Green
State University, USA

Devorah Eden, Western Galilee College, Israel

Dimitris Dranidis, The University of Sheffield
International Faculty, CITY College, Greece

Donata Puntil, King's College London, United
Kingdom

Dorina Anca Talas, Babes-Bolyai University,
Romania

Douglas Baleshta, Thompson Rivers
University, Canada

Elena Polyudova, Defense Language Institute,
USA

Ellen Whitford, Georgia Southern University,
USA

Francis Stonier, Southwest University, China
Gina Chianese, University of Trieste, Italy

Ginette Roberge, Laurentian University,
Canada

Giuditta Alessandrini, Universita degli Studi
Roma TRE, Italy

Grainne Ni Dhomhnaill, University College
Dublin, Ireland

Gyo6ngyi Bujdosé, University of Debrecen,
Hungary

Harvey Oueijan, Notre Dame University,
Lebanon

Hava Vidergor, Gordon Academic College of
Education / Arab Academic College of
Education, Israel

Helena Skarupska, Tomas Bata University,
Czech Republic

Henri Jacobs, Central University of
Technology, Free State (CUT), South Africa

Huseyin Bicen, Near East University, Nicosia,
Cyprus

Tlijana Cutura, University of Kragujevac,
Serbia

viii

Ilona Tandzegolskiené, Vytautas Magnus
University, Lithuania

Ina Blau, The Open University of Israel, Israel

loana Velica, Babes-Bolyai University,
Romania

lonut Vladescu, University “Petre Andrei” of
lasi, Romania

Jacquelyn Baker-Sennett, Western
Washington University, USA

Janaina Cardoso, Rio de Janeiro State
University, Brazil

Jeanne Schreurs, Hasselt University, Belgium

Jeannette Jones, Texas Lutheran University,
USA

JiFi Pavelka, Tomas Bata University in ZIin,
Czech Republic

Jitka Hlouskova, University of Pardubice,
Czech Republic

Joana Paulin Romanowski, PUCPR -
Pontificia Universidade Cat6lica do Parana,
Brazil

Joanna Paliszkiewicz, Warsaw University of
Life Sciences, Poland

Juana Maria Sancho Gil, University of
Barcelona, Spain

Judith Szerdahelyi, Western Kentucky
University, USA

Julia Haba-Osca, Universitat de Valencia,
Spain

Kadi Lukanenok, Tallinn University, Estonia

Karel Némejc, Czech University of Life
Sciences Prague, Czech Republic

Karim Moustaghfir, Al Akhawayn University
in Ifrane, Morocco

Katefina Vitaskova, Palacky University in
Olomouc, Czech Republic

Katerina Kabassi, Technological Educational
Institute of the lonian Islands, Greece

Khondkar R. Islam, George Mason University,
USA

Konstantinos Kalemis, National and
Kapodistrian University of Athens / National
Centre for Local Government and Public
Administration, Hellenic Ministry of Education,
Greece

Kyparisia Papanikolaou, School of
Pedagogical and Technological Education,
Greece



Ladario da Silva, Universidade Federal
Fluminense (UFF), Brazil

Laura Rio, University of Bologna, Italy

Lazar Stosi¢, Institute of management and
knowledge, Regional coordinator for Republic
of Serbia, Macedonia

Leela Ramsook, University of Trinidad and
Tobago, Trinidad and Tobago

Lefkothea Kartasidou, University of
Macedonia, Greece

Leila Kajee, University of Johannesburg, South
Africa

Lina Kaminskiené, VVytautas Magnus
University, Lithuania

Lisa Winstead, California State University,
Fullerton, USA

Longzhi Yang, Northumbria University, United
Kingdom

Loreta Chodzkiene, Vilnius University,
Lithuania

Luca Refrigeri, University of Molise, Italy

Lucia Casal de la Fuente, University of
Santiago de Compostela, Spain

Luis Gonzaga Roger Castillo, Universidad de
Granada (UGR) / Centro de Estudios
Bizantinos, Neogriegos y Chipriotas, Spain

Lukasz Tomczyk, Pedagogical University of
Cracow, Poland

Luminita Cocarta, Al. I. Cuza University of
lasi, Romania

Maciej Debski, University of Social Sciences,
Poland

Magdalena Madra-Sawicka, Warsaw
University of Life Sciences, Poland

Magdolna Chrappéan, University of Debrecen,
Hungary

Malgorzata Cieciora, Polish-Japanese
Academy of Information Technology, Poland

Marga Vives Barcel0, University of the
Balearic Islands, Spain

Maria Carme Boqué Torremorell, Ramon
LIull University, Spain

Maria Luisa de Natale, Universita Cattolica
del Sacro Cuore, Italy

Maria Moundridou, School of Pedagogical
and Technological Education (ASPETE),
Greece

Marko Slavkovic, University of Kragujevac,
Serbia

Marta Talavera, University of Valencia, Spain

Maya Wizel, Middlebury College / Kibbutzim
College, USA / Israel

Melissa Caspary, Georgia Gwinnett College,
USA

Michael Reiner, IMC University of Applied
Sciences Krems, Austria

Michele Lemos de Souza, Universidade
Federal Fluminense, Brazil

Milan Kubiatko, University of Zilina, Slovakia

Nadir Kolachi, University of Fujairah, United
Arab Emirates

Napak-on Sritrakarn, Rajamangala University
of Technology Isan, Thailand

Naseer Ahmed, Al Ghurair University, United
Arab Emirates

Natalie Lavoie, University of Quebec in
Rimousk, Canada

Nazario Zambaldi, Free University of Bolzano,
Italy

Nella Mlsové, University of Hradec Kralové,
Czech Republic

Nilza Costa, University of Aveiro, Portugal

Odeta Merfeldaité, Mykolas Romeris
University, Lithuania

Odette Gabaudan, TU Dublin, Ireland
Olga Chis, Babes Bolyai University, Romania

Oliver Holz, Katholieke Universiteit Leuven,
Belgium

Olivier Marty, CNAM, France
Paola Damiani, University of Turin, Italy

Paschalia Patsala, Arts and Humanities
Research Council, United Kingdom

Patricia E. Reynolds, University of Mary
Washington, USA

Paul Sage, Queen's University, Belfast, United
Kingdom
Pavel Brebera, University of Pardubice, Czech
Republic

Pavel Kapoun, College of Entrepreneurship
and Law, Czech Republic

Pawel Topol, Adam Mickiewicz University in
Poznan, Poland



Pedro Perera, Universidad de La Laguna,
Spain

Petros Kefalas, University of Sheffield
International Faculty, Thessaloniki, Greece

Piotr Pietrzak, Warsaw University of Life
Sciences, Poland

Pule Phindane, Central University of
Technology, South Africa

Rasa Nedzinskaite, Lithuanian University of
Educational Sciences, Lithuania

Remigijus Bubnys, Siauliai University,
Lithuania

Richard Walker, University of York, United
Kingdom

Roger Nkambou, University of Québec at
Montréal, Canada

Rosanna Tammaro, University of Salerno,
Italy

Rosemary Papa, Soka University of America,
USA

Ryuichi Matsuba, Kumamoto University,
Japan

Sam Ramaila, University of Johannesburg,
South Africa

Sandra Braun, Mount Royal University,
Canada

Seppo Sirkemaa, University of Turku, Finland

Seweryn Spalek, Silesian University of
Technology, Poland

Sheryl Williams, Loughborough University,
United Kingdom

Silvania Alves de Carvalho, Universidade
Federal Fluminense, Brazil

Silvia Pokriv¢éakova, Trnava University,
Slovakia

Simon Richir, Arts et Metiers Paristech
(ENSAM), France

Sinan Olkun, Final International University,
Turkey

Stefania Pinnelli, University of Salento, Italy

Stephanie Linek, ZBW - Leibniz Information
Centre for Economics, Germany

Susan Scott, Lakehead University, Canada

Suzani Cassiani, Universidade Federal de
Santa Catarina, Brazil

Suzie Savvidou, The University of Sheffield

International Faculty, CITY College, Greece

Syed Ziaur Rahman, College of Applied
Sciences-1bri, Ministry of Higher Education,
Sultanate of Oman, Oman

Tatjana Portnova, Russian Center of the
University of Granada, Spain

Tena Velki, Josip Juraj Strossmayer University
of Osijek, Croatia

Théodore Njingang Mbadjoin, University
Lumiere Lyon 2, France

Todd Brower, Western State College of Law,
USA

Valentina Haralanova, Linnaeus University,
Sweden

Vashti Singh, Education Consultant and
Independent Researcher, Trinidad and Tobago

Vassilis Chatzibirros, The University of
Sheffield International Faculty, CITY College,
Greece

Vicente J. Llorent, University of Cordoba,
Spain

Wendy Setlalentoa, Central University of
Technology, South Africa

Wiktor Botkunow, Warsaw School of
Economics, Poland

Yogesh Kumar Sharma, Government
Shakamdhar PG College, Sambhar Lake, India

Zoltan Roénay, Eo6tvds Lorand University,
Hungary



KEYNOTE LECTURE

NEW POSSIBILITIES IN EDUCATION AT THE NEXUS OF GENERATIONAL
CHANGE AND TECHNOLOGICAL INNOVATION

Prof. Dr. Joy Kutaka-Kennedy
(Ed. D))
Department of Special Education, Sanford College of Education,
National University, San Jose Campus (USA)

Abstract

One thing is certain in life and that is change, something we all experience in big and little ways every day.
We all emerged as newborns into families of varying sorts, progressed through a multiplicity of childhoods,
and finally achieved and survived teenage years. We began renegotiating our relationship with parents who
had their ideas of who we should be and how we should live, which more often than not clashed with our
own emerging definition of ourselves in the changing world. Younger generations have struggled with older
generations for possibly as long as human history. Each new generation challenged the norms, expectations,
and perspectives of their predecessors in light of the latest social, environmental and technological changes
that developed. Game-changing innovations have shaped and influenced the context of social evolution as
well as cultural revolution. With these generational differences nuanced by ever evolving technological
innovations, how can we in higher education best prepare our students to meet the needs of the changing
workplace and communities? How do we bridge the gaps between the older-generation academics who
grew up using typewriters and the younger generation student body using Facetime, social media and text
messaging? Besides becoming more adept and proficient in using technology, which is a crucial step in the
right direction, we need to harness more of the vast resources available in online education to offer course
work to an increasingly demanding student body who wants instant access, quick responses and on-demand
mobility. Online education is here to stay with demand growing each year. We in higher education need to
become highly skilled and more effective in meeting students where they are with what they need and want.
We must teach and engage them more efficiently and effectively, especially in light of upcoming
innovations in augmented and virtual reality, artificial intelligence, and other innovations. Higher education
needs to embrace the forces of innovation which will continually impact how people learn, adapt and go
forward.

Biography

Prior to entering higher education Dr. Joy Kutaka-Kennedy spent over fifteen years teaching pre-school
through high school students in regular education, gifted education, at-risk education, and special education.
After earning her doctorate in Special Education, she has taught over fifteen years at the university level,
emphasizing special education teacher preparation in academic course work and clinical practice
supervision. Having extensive experience with online education, course development and program
evaluation, she won Quality Matters recognition for innovative course design and student engagement. She
has given numerous national and international presentations on creativity and collaboration in the online
venue; individual accountability in online group work; emerging technological trends in higher education;
implications of generational differences and technological innovation in higher education; and the future
of Artificial Intelligence, machine learning and deep learning in education. Her university faculty
responsibilities include course design and assessment oversight, field work supervision, and mentoring new
faculty in higher education. Dr. Joy Kutaka-Kennedy serves as an officer of the California Association of
Professors of Special Education, completes program reviews for state and national accreditation, and
performs editorial reviews for professional publications. She currently is working on designing new
curricula to align with new state credentialing standards.
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ASSESSING TPACK INTEGRATION IN SENIOR PHASE SCIENCE
TEACHING AND LEARNING AT SOUTH AFRICAN TOWNSHIP SCHOOLS

Hlulani Shilenge, & Sam Ramaila
Department of Science and Technology Education, University of Johannesburg (South Africa)

Abstract

As a complex dichotomy, the advent of the fourth industrial revolution poses enormous challenges while
providing practical pedagogical benefits for science teaching and learning within the broader South
African educational context. While the need to integrate technology as a catalyst for pedagogic innovation
in science teaching and learning is paramount, considerable attention ought to be devoted to meaningful
teacher professional development on the effective utilization of appropriate information and
communication technology tools. In view of this key strategic imperative, this study primarily examined
the effectiveness of the technological pedagogical content knowledge (TPACK) integration in Senior
Phase science teaching and learning at selected South African township schools. The study adopted a
generic qualitative design located within the interpretive research paradigm. Data was collected through
semi-structured interviews and lesson observations involving three purposively selected Natural Sciences
teachers at South African township schools. The study demonstrated that general lack of essential
resources and appropriate technological skills hampered teachers’ ability to meaningfully integrate
TPACK in Senior Phase science teaching and learning at the selected South African township schools. In
addition, teachers’ lack of topic specific pedagogical content knowledge served as an impediment to
effective integration of TPACK in Senior Phase science teaching and learning. Moreover, teachers’
inability to identify and deploy appropriate information and communication technology tools reflected
inadequate understanding of the TPACK framework. Implications for technology-enhanced learning are
discussed.

Keywords: TPACK, technology-enhanced learning, pedagogic innovation.

1. Introduction

The implementation of technology-enhanced learning is a curriculum reform imperative which is
in line with digital transformation in its broadest sense. The South African government is poised to
introduce technology-based education in all schools with a view to provide every learner with digital
workbooks and textbooks (Matiwane, 2019). Innovative use of technology in the classrooms to enhance
meaningful learning remains an extremely difficult and complex undertaking for teachers (Webb & Cox,
2004). Teachers find it increasingly difficult to integrate technology into their own teaching practices
(Voogt & McKenney, 2017). Yet, the integration of technology into teachers’ pedagogical practices is
vital for the enhancement of their pedagogical content knowledge. At another pragmatic level,
the application of technology in the classroom for lesson presentation and assessment proved to be an
arduous undertaking for teachers (Koehler & Mishra, 2009).

According to Koehler and Mishra (2009), effective delivery of content using technology ought to
be underpinned by a coherent blending of three key components, namely, content, pedagogy and
technology. These components constitute the Technological Pedagogical Content Knowledge (TPACK)
framework proposed by Koehler and Mishra (2009). The TPACK framework is essentially an extension
of Shulman’s (1987) conceptualization of the pedagogical content knowledge construct and serves to
underscore the significance of various lesson presentations and concomitant key ingredients required to
deliver effective lessons (Harris & Hofer, 2011). There is a critical need to address the pervasive
disjuncture between content-based curriculum and technology-enhanced learning. To this end, the
TPACK framework can serve as a specialized way of effectively integrating technology into
content-based curriculum (Harris & Hofer, 2011). Given the crucial need to implement
technology-enhanced learning with a view to foster pedagogic innovation, this study explored TPACK
integration in Senior Phase science teaching and learning at South African township schools.
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2. Research design and methodology

This study adopted a generic qualitative design located within the interpretive research paradigm.
Qualitative design was appropriate for this study as it provides rich data in respect of a phenomenon or
context and provides an understanding of the factors being observed (McLeod, 2017). In addition,
qualitative research provides multiple perspectives and makes it possible for the issue under empirical
investigation to be studied in greater detail. Data was collected through semi-structured interviews and
lesson observations involving three purposively selected Natural Sciences teachers at South African
township schools. Analysis of qualitative data was guided by the Coding Manual for Qualitative
Researchers developed by Saldana (2009).

3. Findings

The study involved three Natural Sciences teachers as participants. The demographic profile of
the participants is provided in Table 1 below.

Table 1. Demographic profile of the participants.

Gender Age Teaching experience Qualifications

Teacher A Male 52 years 24 years College Diploma
Advanced Certificate
in Education

Teacher B Male 30 years 6 years University Degree

Teacher C Female 30 years 3 years University Degree

The key findings in this study are clustered according to the themes that emerged during data
analysis.

3.1. Theme 1: Resources and skills required to integrate TPACK in Senior Phase science
teaching and learning

Analysis of data obtained from lesson observations revealed that teachers at selected township
schools investigated do not have relevant resources required to integrate TPACK in Senior Phase science
teaching and learning. Out of the three schools observed, only one school had an interactive white board
and a white board with no additional technological devices. The participants indicated that they do not
have the skills required for meaningful technology integration in science teaching and learning.
The following excerpt captures the sentiment expressed by Teacher A.

1 do not have knowledge of the use of technologies in teaching and learning and I never received
training about the use of technology for teaching and learning.

This sentiment was corroborated by Teacher B who also expressed frustration about the lack of
relevant resources required for meaningful technology integration in science teaching and learning as
encapsulated in the following excerpt.

There are few resources in my classroom and I do not have adequate knowledge of the use of those
resources in teaching and learning.

Figure 1 below provides a depiction of teachers’ rating on a scale of 0-4 of the various aspects
investigated. Lack of resources and appropriate technological skills appeared to have a detrimental impact
on meaningful integration of TPACK in Senior Phase science teaching and learning as evidenced by the
teachers’ rating of the various aspects investigated. Thus, it is imperative for the South African
Department of Basic Education to provide requisite resources while ensuring that appropriate
technological training for teachers is provided in a sustainable manner. This implies that deployment of
resources ought to be accompanied by provision of relevant technological training required to facilitate
the integration of technology in Senior Phase science teaching and learning in particular.
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Figure 1. Teachers’ rating of the various aspects investigated.

Teachers’ rating of the various aspects investigated
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3.2. Theme 2: Overall understanding of TPACK framework

The teachers demonstrated adequate mastery of content knowledge. However, their pedagogical
content knowledge appeared to be inadequate. The three teachers detailed how they use pedagogical
illustrations and content representations during their lessons to ensure learners understand the content without
enacting inquiry-based learning as a contemporary pedagogic approach. In essence, teachers experienced
difficulties with the implementation of the pedagogical content knowledge (PCK) framework as
evidenced by the sentiment expressed by Teacher A encapsulated in the following excerpt.

I have no knowledge of the PCK framework and could not recall having ever heard of the term
before.

The selection of appropriate ICT tools to teach specific topics proved increasingly difficult for
teachers. The manifestation of this challenge is reflected in the sentiments expressed by Teacher A as
encapsulated in the following excerpt.

1 do not have an idea of any kind of technology that can be integrated into my lessons when
teaching the solar system for instance. I never integrate any technology when teaching the solar
system, I only show learners a model of the earth.

The teachers portrayed inadequate technological knowledge which is exacerbated by severe lack
of essential resources. In addition, lack of appropriate technological skills served to impede meaningful
integration of TPACK in Senior Phase science teaching and learning. Figure 2 below reflects teachers’
rating of their own professional competence in terms of TPACK framework on a scale of 0-5.

Figure 2. Teachers’ rating of their own professional competence in terms of TPACK framework.

45
4
35
3

25

2

15

1

1 1 1
Teacher A Teasher® TeasherC

ECK WPK PCK TCK WTRK.  WTRACK




p-ISSN: 2184-044X e-ISSN: 2184-1489 ISBN: 978-989-54815-2-1 © 2020

4. Discussion

This study revealed that teachers at selected South African township schools do not have
relevant resources required to integrate TPACK in Senior Phase science teaching and learning at their
disposal. General lack of essential resources and appropriate technological skills appeared to have a
detrimental impact on meaningful integration of TPACK in Senior Phase science teaching and learning.
This finding is consistent with a study conducted by Alhababi (2017) which demonstrated that
meaningful teaching and learning is adversely affected by limited availability of technological resources
and appropriate technological skills to use these resources. This state of affairs is exacerbated by the fact
that availability of technological resources in rural schools is not always supported by the provision of
internet access (Madangopal & Madangopal, 2018). It has also been established that limited internet
access serves to stifle effective implementation of TPACK framework in rural schools (Ghavifekr,
Kunjappan, Ramasamy, Anthony, 2016). In addition, Nkula and Krauss (2014) identified lack of access to
resources as one of the main barriers to ICT integration.

The teachers demonstrated adequate mastery of content knowledge although their pedagogical
content knowledge was not firmly established. The teachers portrayed inadequate technological
knowledge which appeared to be exacerbated by severe lack of essential resources. Furthermore, lack of
appropriate technological skills served to impede meaningful integration of TPACK in Senior Phase
science teaching and learning. In this regard, Dalal, Archambault and Shelton (2017) posit that teachers
with adequate technological pedagogical knowledge often encounter challenges with the integration of
technological content knowledge in teaching and learning. In support of this notion, Chai, Koh and Tsai
(2013) maintain that the complex disjuncture between technology integration and content-based
curriculum remains a fundamental challenge to teachers.

The selection and deployment of appropriate ICT tools to teach specific topics appeared to be an
arduous task for teachers. As observed by Koehler, Mishra, Kereluik, Shin and Graham (2014), most
teachers cannot select appropriate technological applications to use as they lack sufficient knowledge on
how to integrate these applications into their lessons. Technology integration poses significant challenges
to teachers at each level of the school system (Johnson, Jacovina, Russel & Soto, 2016). Ramorola (2010)
noted that the effectiveness of ICT integration is crucially dependent on teachers’ ability to use
technology. The challenges encountered by teachers in relation to technology integration in Senior Phase
science teaching and learning ought to be addressed as an integral part of sustainable teacher professional
development interventions. As a member of the global community of nations, South Africa is faced with
the key strategic imperative to provide a globally competitive curriculum in order to ensure sustainable
enhancement of human capacity development.

5. Conclusion

The integration of TPACK in Senior Phase science teaching and learning remains a fundamental
challenge for teachers at South African township schools within the context of this study. There is a
crucial need to create increased opportunities for teachers to fully embrace technology integration as a
key curriculum reform imperative for purposes of fostering meaningful development of scientific literacy.
This mission can be accomplished by harnessing the practical pedagogic benefits associated with the
advent of the fourth industrial revolution as a game changer.
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MUSIC CURRICULUM INTEGRATION PRACTICES - “ACCOUNTABILITY”
AS POLICY TRANSLATION IN PROFESSIONAL MUSIC TRAINING:
THE CASE OF THE TUT

Hua Hui Tseng
Tainan University of Technology (Taiwan)

Abstract

Music curriculum integration in professional music training is a process in which policy and practical
issues associated with using student achievement and music teachers’ professionalism is considered so
that “accountability” may more readily support curriculum integration needs. One of the realities of music
education is how government-led implementation of policies influences arts teaching and learning in
unintended ways. The purpose of this paper is to use Bate’s (2017) three musical experiences of critical
social class theory as the enquiry lens. Three contextual variables are highlighted for their impact on
teachers and schools: Tolerance, inter-cultural dialogue, and respect for diversity. The focus is music
education policy and its aims and strategies that need to be shaped in different ways that are appropriate
to the diversity of musical practices and contexts of music education. Insights into the results of policy
translation are gained through using the Music Department at the Tainan University of Technology,
Taiwan, as an example. The findings demonstrate that music curriculum integration with a function-based
approach to accountability helps with successfully implementing policies.

Keywords: Curriculum integration, accountability.

1. Introduction

Music curriculum integration is performed by people who legislate, create, teach, and learn
music and other school subjects. Music curriculum integration, then, is more than just a technical
exercise; it is also always social and sociological (Bates, 2016). A growing consensus has evolved that
various kinds of arts integration teaching and professional development programs are positively linked to
improved student learning (Burnaford, Brown, Doherty, & McLaughlin, 2007; Catterall, Chapleau,
& Iwanaga, 1999; Catterall & Waldorf, 1999; Deasy, 2002; Gardiner, 2000). Music curriculum
integration in professional music training means the combination of three musical experiences of critical
social class theory, namely, tolerance, inter-cultural dialogue, and respect for diversity, within complex
learning experiences. Bates (2017) noted that a critical social class theory not only leads to serious
acknowledgement, but also looks beyond marginalization. As Perrine (2017) noted, within music
education, various themes emerge when discussing music education from a critical perspective: A critique
of capitalism as an economic system and its disparate impact on musical opportunities for children;
concern regarding neoliberal political policies, which tend to devalue music and the arts as a curricular
area; the negative influence on large corporations on mass culture and students’ musical horizons; and a
concern for minority and disadvantaged students and their musical values. Herbert Marcuse’s
(1898-1979) discussion and approach to understanding tolerance in 1965 is grounded in the language and
ideas of critical theory as a whole. The representation of conservative viewpoints on curriculum theory
and philosophical discourse on the role of the large instrumental ensembles in the music curriculum have
the capacity to engage all music education practitioners, exciting the imagination and encouraging them
to reach the ordinary notion of education (Perrine, 2017). For disadvantaged students, Shared Training
Activities for Music Professionals (STAMP) (2018) noted that the Hungarian composer,
ethnomusicologist, and teacher Kodaly (1882-1967) believed that music should be part and parcel of daily
education and accessible to all. The concept of musical youth as intercultural phenomenon celebrates
human diversity and social inclusivity. Therefore, in this paper, it is advocated that an intercultural
approach must be based on musical meaning theorization and the uses and functions of music and musical
identities (participation in the musical experience). Inter-cultural dialogue illustrates the ways that
learning in and through trainers/educators' experiences offers the potential and possibility for changing
trainers/educators' perceptions of both self and others (Skoutella, 2018).
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Professional music training programs are challenged by major changes in the sociocultural and
educational landscape. In response to Taiwan’s societal challenges, such as current issues about Music
Education Policy, the Ministry of Education, Taiwan, amended the Arts Education Act (AEA) that
outlined the curriculum for study in the performing arts in 1997. The AEA of 1997 was related directly to
Taiwan’s art education reform (Lau & Li, 2013). This new milestone provided a solid foundation in
music education in Taiwan for all students (Ministry of Education, Taiwan, 1997).

Examination of the mismatch is undertaken on three levels. First, on the macro level, Marcuse’s
philosophy of tolerance that pervades education in Taiwan and other similar Western countries is
identified. Second, on the meso level, “accountability” as policy translation is at the center of this paper
and therefore, the contextual dimensions (inter-cultural dialogue and respect for diversity) that impact on
professional music learning opportunities are identified. Recognizing their contribution to the ecology of
higher education will highlight the focus of music curriculum implementation (Mishook & Kornhaber,
20006). Finally, at the micro level, the intended and unintended results of implementation policy and what
this has meant for music education in this scenario is identified.

2. Background

2.1. Music education and practice in the Taiwan’s context

Two main channels of higher education exist in Taiwan: Academic and vocational technology.
Tainan, Taiwan, hosts 11 universities: Four are academic, and the remaining seven are vocational
technology institutions (Ministry of Education, Taiwan, 2008). Only three of the universities have music
departments: Two are academic universities, the National University of Tainan (NUTN) and Tainan
National University of the Arts (TNNUA), and one is vocational technology university, namely, Tainan
University of Technology (TUT). NUTN, located in the southern metropolitan area of Taiwan, is an
historic university with a distinguished academic legacy (National University of Tainan, 2007). TNNUA
is the only professional school of the arts located outside of the Taipei metropolitan area. TUT, founded
in August 1964, places its emphasis on home economics and arts and is located in Yongkang City, Tainan
County’s geographic center. There are 30 fulltime faculty in the music department of TUT; 19 faculty are
piano majors, which is 63% of the staff in the music department. In 2020, 9,474 daytime program
students were registered in 5 colleges, 6 graduate institutes, 21 departments, and 4 bachelor's degree
programs; 497 students are music majors, which is 5.2%. of the students in at the school.

3. Macro forces: Political engagement by music education practitioners

As a macro force influencing education across the globe, political engagement by music
education practitioners is considerable. The current politicized curriculum in music education has resulted
in what Chapmana, Wrighta, and Pascoea (2018) and Chen and Huang (2017) suggested is a rescaling of
educational accountability. This rescaling shifts the focus of performance from a predefined false
consciousness towards specific political ends, namely, the transformation of capitalist society and the
development of “authentic” consciousness (Perrine, 2017) and is being experienced most in Western
post-industrialized countries such as the United Kingdom, United States, Canada, Australia, and Taiwan
(Chapmana et al., 2018; Chen & Huang, 2017). Cross-disciplinary work bringing in sources from political
science, sociology, law, or economics can help shed light on both alternative and traditional approaches
within the discipline of music education (Perrine, 2017). This is important because these political
perspectives inform policy and its enactment (Chapmana et al., 2018; Chen & Huang, 2017).

4. Meso forces: “Accountability” as policy

At a meso level, the policy central to this paper is colloquially known as “accountability.” In this
context, “accountability and performance” recognize policy components to be implemented as published
by the Curriculum Mapping, National Taiwan University (NTU), whereas “competition and deregulation”
(Chou, 2015) indicates components focused on three values: Spontaneity, interaction, and common good
in Taiwan schools (Chen & Huang, 2017). This policy phrase was introduced by the General Curriculum
Guidelines and endorsed by the Ministry of Education, Taiwan, for the purpose of translation from central
government to localized responsibility. In this parlance, translation implies taking policy from its written
to enacted context. In considering policy as both text and enactment, music education practitioners can
better understand the notion of “accountability” as a tool to manage the introduction of a curriculum and
discuss why this may or may not produce the intended outcomes for teacher and student engagement with
music integration practices in and through the new curriculum. The purpose of the “accountability” policy
is to implement the curriculum in such a way as to actually reach students in schools and increase their
engagement with a coequal, cognitive style of music curriculum integration.
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5. Micro forces: Understanding of the “accountability” message

The “accountability” message has been a powerful tool for higher education institutes (HEIs) in
outlining their plans for governance change to increase efficiency in Taiwan’s schools. Market-oriented
higher education is becoming primarily focused on structures and actions tailored to “competition and
deregulation” (Chou, 2015, p.11). Students are expected see connections and walk away with bigger
ideas. Policy activities in music education are required to be rooted in a theoretical basis of aims and
strategies. Music teachers need to be encouraged to develop their abilities to participate in music
education policymaking (Jank, 2009). In addition, Scripp, Ulibarri, and Flax (2013) noted administrators
have the power to require accountability measures to show that all of the music programs in their school
employ a deep and deliberate practice model for music development. Understanding the “accountability”
purpose, to make curriculum more accessible to students, is one component of this paper and highlights
the intended outcomes of the “accountability” message.

6. Conclusion

Most of the interest groups agree with Hope (2002) that “A policy is a decision about how to
proceed, based in part on knowledge or research and in part on values and opinion. Its existence
presupposes potential action aligned with the decision reached. Policy is made because of a perceived
need to act” (p. 5). However, it is clear that groups of people throughout history and throughout the world
have their own associated musics and musicings with music curriculum and its integration with social
studies. It is an educator's responsibility to ensure that integration “seeks cost-effective behavior among
HEIs, increased efficiency, and eventually better educational quality” (Chou, 2015, p.11) and encourage a
more constructivist learning environment when implemented.
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FACTORS INFLUENCING TEACHERS’ INCLINATION TO USE
IMPROVISED RESOURCES IN LIFE SCIENCES CLASSROOMS

Mahlatse Ramothwala, & Sam Ramaila
Department of Science and Technology Education, University of Johannesburg (South Africa)

Abstract

A substantial number of schools in South Africa are still under-resourced and this predicament poses
fundamental challenges to the provision of quality education for all. The use of improvised low-cost
resources as an integral part of pedagogic innovation can be adopted as a viable and sustainable
alternative to harness affordable resources to foster meaningful science teaching and learning. In view of
this crucial imperative, this study primarily focused on the use of improvised low-cost resources in Life
Sciences classrooms at selected South African township schools. The study adopted a case study design
located within the interpretive research paradigm. Data was collected through semi-structured interviews
and lesson observations involving ten purposively selected Life Sciences teachers. The study revealed
that key factors influencing teachers’ inclination to use improvised resources include general lack of
essential laboratory resources, the need to demystify complex scientific concepts to ensure meaningful
conceptual understanding by using available affordable alternative resources as well as harnessing the
affordances of improvisation as an innovative means to stimulate meaningful teaching and learning.
While the affordances associated with the use of improvised resources have been duly acknowledged by
the participants in this study, fundamental challenges and limitations afflicting the deployment of
improvised resources remain. In particular, Life Sciences teachers involved in the study postulated that
the use of improvised resources may serve to perpetuate misconceptions and that lack of requisite
creativity can adversely affect the crafting of improvised resources necessary for teaching difficult topics.
Implications for pedagogic innovation are discussed.

Keywords: Improvisation, low-cost resources, pedagogic innovation.

1. Introduction

The availability of essential resources is a key requirement for provision of quality education for
all. However, the South African basic education system is largely characterised by inequitable access to
resources (Sedibe, 2011). In addition, a substantial number of schools in South Africa are still
under-resourced. This predicament calls for pedagogic innovation on the part of teachers as key agents of
educational change to harness the affordances of improvised resources to demystify abstract scientific
concepts. Obawuike (2018) explains improvisation in science education as the process of creating
alternative materials of teaching by replicating standard materials to function similarly as the original
ones using locally sourced materials. Improvisation is essentially the act of construction of instructional
materials from locally available materials that can adequately replace or function in place of the original
material which otherwise may be very expensive or in short supply or unavailable (Samba & Eriba,
2011). Given the need to harnes the sffordances of improvised resources within the broader South African
educational context, this study primarily explored factors influencing teachers’ inclination to use
improvised resources in Life Sciences classrooms.

2. Research design and methodology

The study adopted a case study design located within the interpretive research paradigm. Data
was collected through semi-structured interviews and lesson observations involving ten purposively
selected Life Sciences teachers in South African township schools. These township schools were largely
under-resourced.
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3. Findings

Table 1 below provides teachers’ responses on factors influencing their inclination to use
improvised resources in Life Sciences classrooms. A likert scale was used to categorise the distribution of
teachers’ responses: Strongly Agree = SA, Agree = A, Neutral = N, Disagree = DA and Strongly
Disagree = SD.

Table 1. Factors influencing teachers’ inclination to use improvised resources in Life Sciences classrooms.

Factors influencing teachers’ inclination to use Distribution of teachers’
improvised resources in Life Sciences classrooms responses

SA A N DA SD
Lack of teaching aids in schools 70% | 10% | 20% 0% 0%
Lack of well-equipped science laboratories 60% | 20% | 20% 0% 0%
Improvised resources make it easy for learners to 70% | 20% | 10% 0% 0%

understand complex scientific phenomena and to relate
it to everyday life.

Improvised resources are cheap, easily accessible and 80% | 20% 0% 0% 0%
manufactured
Improvised resources can adequately replace and 20% | 20% 0% 30% 30%

function in place of original materials

As reflected in Table 1 above, the vast majority of the teachers indicated that general lack of
essential resources in township schools is one of the key factors influencing their inclination to use
improvised resources in Life Science classrooms. In addition, the teachers expressed positive sentiments
about the affordances of improvised resources. However, the teachers were ambivalent about the use of
improvised resources as a replacement of original materials. This implies that improvised resources can
essentially be used to complement original materials. As illustrated in Figure 1 below, some of the
pedagogical affordances of improvised resources in Life Sciences teaching and learning include
stimulation of learners’ interest in various topics, enhancement of meaningful conceptual understanding
of abstract scientific concepts, accessibility of improvised resources to stimulate pedagogic innovation
and provision of context-specific science instruction.

Figure 1. Teachers’ perceptions about the pedagogical affordances of improvised resources in Life Sciences teaching
and learning.

The benefits of using Improvised teaching
resources in Life Sciences teaching and

learning
M |TR stimulates learners' interests In
the topic
ITR makes abstract concepts easy to
comprehend
ITR are easily accessible, cheap,

replaceable

ITR makes scientific concepts
realistic and connect Science with
learners' context
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The teachers demonstrated fundamental appreciation of the pedagogical affordances of
improvised resources as reflected in the following excerpt.

When conducting experiments with grade 10 learners, 1 ask them to come along with
transparent, small (300-500 ml) plastic bottles to use as beakers. When teaching blood circulatory
system, I use charts with flow diagrams to illustrate oxygenated blood and deoxygenated blood.

The teachers bemoaned general lack of resources as a key impediment to the enhancement of
meaningful teaching and learning as the following excerpt demonstrates.

In this school we do not have Labs, nor a science budget. I had to use a chart with a kidney
drawing to illustrate the internal structure of the kidney.

4. Discussion

The key findings of study revealed that key factors influencing teachers’ inclination to use
improvised resources include general lack of essential laboratory resources, the need to demystify
complex scientific concepts to enhance meaningful conceptual understanding by using available
affordable alternative resources as well as harnessing the pedagogical affordances of improvisation as an
innovative means to stimulate meaningful teaching and learning. While the pedagogical affordances
associated with the use of improvised resources in Life Sciences teaching and learning have been duly
acknowledged by the teachers, fundamental challenges and limitations afflicting the deployment of
improvised resources remain. In particular, the teachers postulated that the use of improvised resources
may serve to perpetuate misconceptions if they are not properly integrated and that lack of requisite
creativity can adversely affect the design of improvised resources necessary for teaching difficult topics.
Olagunju and Abiona (2008) argue that the inadequacy of teaching materials or resources, laboratory
equipment and laboratory space has been a key area of concern for teachers. Obawuike (2018) posits that
that the driving-force for adopting improvisation-based teaching approaches is the lack of standard
science equipment in schools. In navigating this complex predicament, teachers resort to utilization of
improvised resources to reduce and save costs (Obawuike, 2018). The provision of quality science
education within the South African context is largely hampered by lack of essential resources. In support
of this notion, Parker (2018) postulates that effective teaching and learning of sciences requires the
incorporation of instructional materials to foster pedagogic innovation rather than undue reliance on
traditional instructional methods.

The teachers demonstrated fundamental appreciation of the pedagogical affordances of
improvised resources in Life Sciences teaching and learning. This finding is consistent with a research
study conducted by Mboto, Ndem and Stephen (2011) which established that the use of improvised
instructional materials makes learners to understand better, perform well, enhances teaching and learning
of science as they make the learning process interesting and enjoyable. A study conducted by Obawuike
(2018) demonstrated that science learners taught using improvised instructional materials performed
better than those taught using traditional approaches. Parker (2018) concurs by affirming that the use of
improvised materials for experiments enables learners to take part in hands-on construction of apparatus.
Parker (2018) further asserts that the use of improvised instructional resources provides meaningful
platforms to demystify abstract scientific concepts for learners.

5. Conclusion
Improvised instructional resources can be used to circumvent general lack of resources in South
African township schools. There is a crucial need to harness the pedagogical affordances of improvised

instructional resources with a view to foster meaningful science teaching and learning through
pedagogical innovation.
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IMPROVING UNIVERSITY STUDENTS’ PERCEPTIONS
OF PEER ASSESSMENT

Elizabeth Ruiz Esparza Barajas
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Abstract

Peer assessment is crucial in modern education which emphasizes students’ active participation at every
aspect of their learning. However, studies have evidenced problems in the implementation of this type of
assessment and resistance towards these methods caused by students’ negative perceptions. This paper
describes an action research study that set out to find out and improve the perceptions about peer
assessment in a group of 30 university students from the third semester of a Bachelor of Arts in English
Language Teaching program in Northwest Mexico. The instruments used for data collection were
observations and written interviews. Activities and strategies were designed and implemented following
the stages of action research. Data was analyzed and the results suggested that the students’ perceptions
about peer evaluation improved in relation to the credibility and value of peer assessment.

Keywords: Peer assessment, perceptions, training university students, action research.

1. Introduction

Modern approaches to education and their methodologies emphasize the need for students to be
active learners and responsible of their own learning. They need to be able to search for information,
share knowledge with their peers, discuss and debate the different information and points of view.
Then, they should continue to analyze and evaluate what was debated to come up with new
understandings. In addition, the 21% century competencies, which are clustered in three basic domains and
are the cognitive, intrapersonal and interpersonal competencies, expect students to become citizens that
can transform society, address inequalities, help social justice and protect the environment (UNESCO,
2013). Therefore, high quality university education should address these three domains and develop a
diversity of skills to achieve these purposes in their students. Pellegrino (2017) explains that the cognitive
domain clusters the knowledge, cognitive processes and creativity competencies while the intrapersonal
domain is the one that develops the conscientiousness, intellectual openness, work ethic and
self-regulation competencies. He also adds that the interpersonal domain includes teamwork,
collaboration and leadership.

In this scenario where decision-making, collaborative work, information sharing and innovations
are key factors to function in a globalized world (Binkley, Erstad, Herman, Raizen, Ripley, Miller-Ricci,
& Rumble, 2012), modern methodologies which make use of current methods of assessment are crucial to
optimize learning and reach the 21% century agenda goals. Studies have proved the need for engaging
students in peer and self-assessment. Logan (2009) claims that these methods enhance the development of
self-confidence, reflection and critical thinking skills while De Grez, Valcke and Roozen (2012) observed
important learning gains in students after being involved in this type of assessment. And Ndoye (2017)
found out that it created a more open and supportive learning environment. Therefore, peer assessment
helps develop the three broad competencies: the cognitive, intrapersonal and interpersonal domains.

However, literature shows that many students have negative perceptions about peer assessment
methods. Liu and Carless’ (2006) found out in their study that not only students but also teachers were
resistant to the use of peer assessment. They claim that the reasons for the students’ resistance are their
perceptions of lack of reliability and knowledge from peers as well as the power relations among peers. In
another study, Carvalho (2013) reports on students’ perceptions of unfairness and conflicts of friendships
in peer evaluation. As peer assessment needs to be “...brought into the heart of teaching and learning
processes and decision-making” as James and Pedder (2006, p. 28) suggest, steps need to be taken for
training students and teachers in these methods of assessment. Therefore, this study set out to investigate
the perceptions about peer assessment of a group of students that are studying to be teachers at earlier
stages in the Bachelor of Arts in English Language Teaching (BA in ELT) program.
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2. Design and role of the researcher

The design of this study followed the qualitative approach to research and used the action
research methodology. Sagor’s (2000) defined action research as “a disciplined process of inquiry
conducted by and for those taking the action...[in order to] assist the “actor” in improving and/or refining
his or her actions” (p. 3). In this sense, the role of the researcher was participatory since the researcher
implemented the steps, activities and strategies in her own classroom. The spiral steps that were followed
were first the diagnosis stage in which the focus was established and literature was read. In the second
step of plannification, the strategies to make students understand the concept of peer evaluation in
practice and the activities for the strategies to happen were planned. In the third stage of execution, the
activities and strategies were implemented and observed, notes were taken. In the fourth stage of
reflection and evaluation, data was analyzed, reflected upon and the strategies and activities were
evaluated for implementing another cycle.

3. Objectives

As the studies in the literature section of this paper suggested mixed perceptions about peer
assessment, the objective of this study was to find out whether the students from the third semester of the
BA in ELT program shared positive and negative perceptions about this type of assessment. Then the
second objective was to see whether negative perceptions surfaced and if these could be improved.
Therefore, the research questions were:

e  What are the perceptions of the students from the third semester of the BA in ELT program?
e To what extent can the negative perceptions of the third semester of the BA in ELT program be
improved, if any?

4. Participants

The participants in this study were 30 students from the third semester of the BA in ELT
program in a northwest public state university in Mexico. Their ages ranged from 19 to 26 years old and
the group consisted of 13 males and 17 females. The course was Introduction to teaching practice, which
is a combination of theory and practice. In this introductory course, the students learn about classroom
management techniques and strategies in a collaborative and simulated environment. Examples of the
course content are the use of the voice, gestures, eye contact, setting groups, giving instructions, lead-ins,
eliciting from students, elements in a lesson plan, etc. At the end of the course, the students present in
groups a short lesson plan in which they have to include the techniques and strategies practiced in class in
a microteaching session.

5. Discussion of results

For the diagnosis stage, the students were given a written interview with questions about their
experience with peer assessment, types of peer assessment they have experienced, their opinions about
this type of assessment and reasons for these opinions. The results of their experience were that
68 percent said that they had experienced peer assessment a few times during their junior and high school
education and 5 percent of students said that their experience had started at elementary school. The
percentage of students that had not experienced peer assessment until entering the BA in ELT program
was 27. However, when analyzing the results from the type of peer assessment they had carried out, there
was a diversity of situations in which most of them said that they had exchanged and graded exams
(multiple choice, fill in the blanks, true or false, matching, short answer, etc.) while the teacher was
dictating the correct answers. A few others said they had peer evaluated written papers in this program
such as essays, proofreading them and correcting grammar, spelling and punctuation marks. Other few
commented that they had given feedback after oral presentations and assessed peers, mostly in this
program. Therefore, this analysis suggested that most of the students’ experience before this program was
summative, mechanic and guided by the teacher.

In relation to the students’ opinions and their reasons, 48 percent said that they did not perceive
any real value of this type of assessment. Three students shared the same perception that “the teacher was
lazy” because “he wanted help” and “teachers do not want to do their job”. 39 percent said that they did
not mind correcting exams but they did not mention having benefitted from the experience. Another
13 percent stated “I like to be taken into account by the teacher”, “I like to see what others write about”
and “it helps listening to what peers say about my work”. Therefore, these statements suggest that
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students view formative assessment as more positive than summative practices which some perceive as
giving them the feeling of having power. These findings are in line with Liu and Carless’ (2006)
suggestion that it is better to involve students in giving peer feedback without giving marks.

For the planning stage of this action research project, the themes that were chosen to be
peer-assessed were eye contact, gestures and the use of the voice since the students had practiced each of
these topics in class and the activity would give then further practice but combining the three topics.
The activity designed to introduce peer assessment was a short poem competition. A rubric with several
elements of eye contact, gestures and the use of the voice was made. The rubric contained the elements of
performance, the names of the contestants and a scale ranging from 1 to 4, being 4 the grade for excellent
performance. The criterion for the marks in the scale was discussed by all of the students together and a
consensus was reached before the competition began.

In the execution stage, most of the students were excited about the activity but some were
nervous and two of these students even refused to participate. Their decision was respected; however they
did peer assessed their classmates. After the competition, the students were given the same rubric to place
each of the marks given by their classmates and add them to see which elements of performance were
their strong points and which ones they had to practice more. Some of the students excelled in their
performance and a prize for the highest marks was awarded which consisted of chocolates. They were
asked to keep in their portfolio of classroom activities their two rubrics; the ones that they graded and the
ones with the marks given by their classmates.

For the reflection and evaluation stage, a written interview was given to the students to take
home with questions about their opinions of the activity, the peer assessing experience, being peer
assessed and the reasons for these opinions. The students’ answers were positive in general. They stated
“I really liked the activity”, “more activities like this one should be done in other courses”, “I found the
experience really good because I could see my strong skills™, “T liked to see what my classmates thought
about my performance”, “I was surprised to discover that my classmates graded me similar”, “It was [a]
successful experience because we discussed the criteria” and “the teacher took us into account”. However
on the negative side, there were also many comments about students feeling “nervous”, which did not
really influence their comments of not having liked the experience. In regards to the students that did not
participate and as the written interview was anonymous, their answers could not be detected. However at
the end of the course, they seemed more integrated because during the course they had to practice and
participate in small groups in front of the classmates.

6. Conclusion

The action research study was successful in answering both research questions since the
students’ mixed perceptions about peer assessment surfaced and the negative perceptions were improved.
Reflecting on the study, the main points for the success of this experience was first finding a motivating
and challenging activity for students to put into practice the theory in course contents. The second point is
training students to give and receive peer assessment so that they can perceive a feedback that is credible,
honest, knowledgeable and unbiased. A third point is making the students part of the process by
discussing or deciding together the criteria to be used. Finally, respecting the students’ decisions is an
important issue. As the experience was successful, it is important to continue in the training of these
students and plan more experiences. In this context, improving negative perceptions is crucial since the
participants will be the future teachers of English at all levels of instruction and should be expected to
implement peer assessment in their own lessons with their future students. In this field of English
language teaching as in other fields of education, it is necessary for teachers to engage in this type of
assessment to promote deep learning and to develop critical and responsible human beings who can work
in collaboration with others and are able to accept and give feedback.
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Abstract

The development of meaningful conceptual understanding in science teaching and learning is a key
ingredient required for the development of scientifically literate citizenry. The use of improvised
resources to demystify the complexity of scientific phenomena is of crucial significance. In recognition of
this crucial imperative, the study explored the pedagogical affordances associated with the use of
improvised resources in Physical Sciences classrooms at a selected South African township school.
The study adopted a case study design located within the interpretive research paradigm. Data was
collected through semi-structured interviews and lesson observations involving three purposively selected
Physical Sciences teachers. The study demonstrated that the use of improvised resources promotes active
learner participation, sustained intellectual engagement in the teaching and learning activity, enhancement
of teachers’ pedagogical content knowledge, development of learners’ reflective and cognitive skills as
well as the provision of meaningful opportunities for collaborative learning and development of
meaningful conceptual understanding. Key findings of the study have profound implications for
pedagogic innovation within the broader South African educational context.

Keywords: Improvisation, low-cost resources, pedagogic innovation.

1. Introduction

The significance of pedagogic innovation as a means to enhance meaningful science teaching
and learning cannot be over-emphasized. A substantial number of schools in South Africa are still
under-resourced and this predicament adversely affects the provision of quality education for all. The use
of improvised instructional resources can be adopted as part of pedagogic innovation to demystify
abstract scientific concepts. Teacher professional development interventions ought to provide sustainable
opportunities for teachers to enhance their expertise on the integration of improvised instructional
resources in science teaching and learning. There is a critical need to grapple with the complex
disjuncture between theoretical teaching and practical teaching with a view to meaningfully implement
contemporary pedagogic approaches such as inquiry-based learning. Ong’amo, Ondigi and Omariba
(2017) posit that students frequently taught using improvised resources performed better than those rarely
taught using improvised resources. Yet, teachers lack appropriate skills to use improvised teaching
resources in schools (Akuma & Callaghan, 2016). This study primarily explored the pedagogical
affordances of improvised resources in physical sciences classrooms in South African township schools.

2. Research design and methodology

The study adopted a case study design located within the interpretive research paradigm. Data
was collected through semi-structured interviews and lesson observations involving three purposively
selected Physical Sciences teachers in South African township schools. These township schools were
largely under-resourced.

3. Findings

Table 1 below provides teachers’ views on the pedagogical affordances of improvised resources
in physical science classrooms. While the teachers expressed fundamental appreciation of the pedagogical
affordances of improvised resources in physical sciences teaching and learning, they further outlined
challenges associated with the integration of improvised resources in their lessons. The prevalence of
these challenges may be attributed to lack of appropriate professional training on the integration of
improvised resources in physical sciences teaching and learning.
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Table 1. Teachers’ views on the affordances of improvised resources in physical sciences classrooms.

Key areas of investigation

Teachers |Improvised Using How to Can improvised | How can How can Assessment
resources and |improvised develop resources improvised improvised of cognitive
the challenges |resources in lessons improve resources resources be skills after

classroom based on pedagogical stimulate used to enhance |using
improvised |content learner learner improvised
resources Knowledge? engagement? |conceptual resources in
understanding? | practical
lessons

Teacher 1 | Challenge is By doing By Yes as Interest of Learners can Summative
cost-free experiments diversifying | improvised learners is relate to assessment
teaching with improvised |improvised |resources stimulated importance of
resources may |resources resources broaden resources used
not content of
be user- subject
friendly

Teacher 2 | They don’t Make models to | Outcomes Yes, can help By discussions | Different Group
resemble real | resemble must match | interpret Visuals interpretations of | Work
life scenario real life models situations and participation  |each

scenario and Align improve situation
demonstrations | objectives communication

with lesson

plan

Teacher 3 | Specifications |Use Titration Yes, but Excites Enhances its Comparisons
may not be material lessons based | one may learners, applicability have to be
met dyes on find self Standard in their daily done
precision may natural stranded equipment lives with standard
be missed dyes without make equipment

standard learners feel
equipment subject is
hard

3.1. Examples of improvised resources designed by the teachers

The teachers demonstrated remarkable creativity in relation to the design of improvised

resources used in physical sciences teaching and learning. Examples of improvised resources designed to
demonstrate filtration as a key experimental mechanism are illustrated in Figure 1 below.

Figure 1. Improvised resources designed to demonstrate filtration.
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Electric motors play an increasingly important role in everyday life. Figure 2 below depicts
improvised resources that were designed to explain the operation of a direct current motor.

Figure 2. Improvised resources designed to explain the operation of a direct current motor.

The development of learners’ understanding of electromagnetic phenomena can be a daunting
task for teachers. An improvised resource designed to explain the mapping of a magnetic field is
illustrated in Figure 3 below.

Figure 3. Improvised resource designed to explain the mapping of a magnetic field.

Electrolysis is a fundamental chemical phenomena that ought to be fully understood by learners
in physical sciences classrooms. An improvised resource designed to demystify the complexity of
electrolysis is depicted in Figure 4 below.

Figure 4. Improvised resource designed to demystify the complexity of electrolysis.
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4. Discussion

The study demonstrated that the use of improvised resources promotes active learner
participation, sustained intellectual engagement in the teaching and learning activity, enhancement of
teachers’ pedagogical content knowledge, development of learners’ reflective and cognitive skills as well
as the provision of meaningful opportunities for collaborative learning and development of meaningful
conceptual understanding. The teachers expressed fundamental appreciation of the pedagogical
affordances of improvised resources in physical sciences teaching and learning. However, they outlined
challenges associated with the integration of improvised resources in their lessons. The prevalence of
these challenges may be attributed to lack of appropriate professional training on the integration of
improvised resources in physical sciences teaching and learning. Behrendt and Franklin (2014) posit that
improvised resources enhance science learning and development of meaningful conceptual understanding.
In addition, improvised resources help teachers deliver information more accurately especially in
instances where repetitions are required for concrete learning to occur (Ong’amo, Ondigi & Omariba,
2017). However, many science teachers are not equipped with skills to incorporate new ideas in the
teaching of science in the classroom (Silverstein, Dubner, Glied & Loike, 2009). Harnessing the
pedagogical affordances of improvised resources requires the provision of sustainable teacher
development opportunities on the integration of improvised resources in science lessons. The key
advantage of using improvised resources is that they can be produced from readily available materials
within the environment (Asare, Parker & Osei-Himah, 2018). According to Asare, Parker and
Osei-Himah (2018), the whole purpose of using improvised teaching resources is to achieve the same
desired outcomes that could be achieved with the traditional laboratory resources. The key goal is
essentially to get learners actively engaged in science teaching and learning in order to acquire necessary
scientific skills through involvement in hands-on learning activities. Improvised resources are often
produced to address learning difficulties (Akuma & Callaghan, 2016). The use of improvised resources
has profound implications for the enhancement of the overall quality of science education and human
capital development within the broader South African context.

5. Conclusion

The use of improvised instructional resources appears to promote active learner participation,
sustained intellectual engagement in the teaching and learning activity, enhancement of teachers’
pedagogical content knowledge, development of learners’ reflective and cognitive skills as well as the
provision of meaningful opportunities for collaborative learning and development of meaningful
conceptual understanding. There is a critical need to harness the pedagogical affordances of improvised
resources to foster pedagogic innovation that is responsive to the critical needs of learners.
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Abstract

This study examined the relationship between teacher-student relationship, self-confidence in learning,
and academic achievement of high school students in China. In this study, 14,021 11th graders in China
took part in the National Standardized Tests in three subject areas: Chinese language, mathematics, and
English language. Teacher-student relationship and self-confidence in learning were measured with the
questionnaires adapted from PISA2012, the psychometric properties of which have been examined in
large-scale assessments. Results showed that teacher-student relationship in each subject area,
self-confidence in learning, and their corresponding academic achievement were all statistically
significantly related to each other. Structural equation models were used to verify the mediating effect of
self-confidence in learning between teacher-student relationship and students’ academic achievement in
each subject area. Results indicated that self-confidence in learning mediated the significant associations
between teacher-student relationship and students’ academic achievement. This mediating effect was the
largest in the subject area of Chinese language, which was 8.1% greater than that in the subject area of
English language, and 3.9% greater than that in the subject area of mathematics. This study suggests that
good teacher-student relationship is conducive to enhancing students’ self-confidence in learning, which
had positive relationships to academic achievement.

Keywords: Teacher-student relation, self-confidence in learning, academic achievement, Chinese high
school.

1. Introduction

There has been a rapid growth in research on the importance of teacher-student relationship for
students’ school success during recent years (Fan, 2012). Teacher-student relationship is an important,
although complicated, interpersonal relationship in education (Hughes, 2012). The interactions between
teachers and students exert a profound impact on students' physical and mental development (Liao, 2001).
Empirical studies suggested that teacher-student relationship was significantly related to students’
academic achievement (Fan, 2012; Pianta, & Stuhlman, 2004), school adjustment (Hughes, 2012),
problem behaviors (Graziano, Reavis, Keane, & Calkins, 2007), dropout rate (Barile, Donohue, Anthony,
Baker, Weaver, & Henrich, 2012), and personality traits (Li, Zou, Wang, & Dou, 2008) in the process of
learning.

Teacher-student relationship refers to “the basic interpersonal relationship between teachers and
students in schools, which is also one of the important social relationships in the process of children's
socialization through the whole educational development” (Zou, Qu, & Ye, 2007, p.77). During the
process of teacher-student interaction, teachers’ responses, either emotional, verbal, or behavioral,
towards students’ behaviors affect students' experience and play an important role in the development of
students’ psychological traits, such as self-concept, self-confidence, motivation and self-esteem
(e.g., Maulana, Opdenakker, den Brok, & Bosker, 2011). Maulana et al. (2011) posited that the equality,
respect, mutual understanding and trust in teacher-student relationship is conducive to stimulating
students' motivation for independent learning (Maulana, Opdenakker, den Brok, & Bosker, 2011),
improving students' confidence in learning (Wang, 2015), and reduce learning anxiety (He, & Qi, 2018).
On the contrary, a poor teacher-student relationship may make students feel lonely, withdraw from
courses (Baker, Grant, & Morlock, 2008), and prone to aggressive behaviors (Meehan, Hughes, & Cavell,
2003), which may negatively impact students’ academic achievements, and lead to dropouts and
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psychological disorders (Birch, 1997). Maslow (1943) defined self-confidence as a kind of positive
emotional experience generated by certain satisfaction of “self-esteem needs”. Xiu (2009) proposed that
self-confidence in learning referred to students’ positive reaction towards their completion of learning
tasks and achievement of learning goals. Some scholars believe that self-confidence in learning is basic
qualities closely related to educational development and have a significant impact on learning outcomes
(e.g., Al-Hebaish, 2012; Chang, & Cheng, 2008; Tavani, & Losh, 2003).

Despite lots of studies on teacher-student relationship and students' learning outcomes, most of
them focused on the impact of teacher-student relationship on students' academic achievement
(e.g. Fowler, Banks, Anhalt, Der, & Kalis, 2008; He, & Qi, 2018; Zeng, Zhao, Luo, & Xin, 2012) or the
association between students’ self-confidence in learning and their academic achievement(e.g. Kukulu,
Korukcu, Ozdemir, Bezci, & Calik, 2013; Zhu, 2014). Very few had examined the mediating effect of
self-confidence in learning for the associations between teacher-student relationship and students’
academic achievement. In addition, most previous studies treated teachers in various disciplines as a
single group and used grade-point average (GPA) as an indicator for students’ academic performance
with no refinement to a specific subject area (Corbin, Alamos, Lowenstein, Downer, & Brown, 2019; Li,
Zou, Wang, & Dou, 2008). This study attempts to fill the gap by examining (a) the associations between
students’ perceptions of teacher-student relationship, self-confidence in learning and academic
achievement in three subject areas: Chinese language, mathematics, and English language; and (b) how
does self-confidence in learning impact the association between teacher-student relationship and students’
academic achievement in each subject area.

2. Methods

2.1. Participants

A total of 14,021 11th graders participated in the current study from an eastern province in
Mainland China. A stratified cluster random sampling was employed, through which, 100 schools from
the 17 cities in the province were randomly selected to represent the student population in the province.
Of the participants, 6794 (46.3%) were boys and 7527 (53.7%) were girls.

2.2. Instruments

The Teacher-Student Relationship Scale (TSRS) was developed by the Program for International
Student Assessment (PISA) in 2012 (OECD, 2013). The internal consistency of responses to this scale
measured by Cronbach’s alpha was .96, .98, and .97 for Chinese language, mathematics and English
language, respectively. The Self-Confidence in Learning scale was also adopted from PISA (2012)
(OECD, 2013), which aimed to measure students’ self-confidence in learning with three items.
The Cronbach’s alpha of responses to this scale was .54. Students’ academic achievement was assessed
by means of national standardized achievement tests which were deployed by the Collaborative
Innovation Center of Assessment towards Basic Education Quality (CICA-BEQ) at Beijing Normal
University. It was mandated and directed by the Chinese Ministry of Education. The norm for academic
achievements in each subject was a mean of 84.28 and a standard deviation of 12.73 in Chinese language,
a mean of 84.26 and a standard deviation of 12.73 in Mathematics, and a mean of 83.77 and a standard
deviation of 10.23 in English language.

2.3. Data collection and data analytic procedures

Preliminary analyses included the testing of reliability and validity of responses to the
instruments. Pearson correlation coefficients were used to represent the associations among the
self-confidence in learning, teacher-student relationship, and academic achievement. Stepwise linear
regression models and structural equation models were applied to examine the mediating effect of
self-confidence in learning in the relationship between teacher-student relationship and academic
achievement in each subject area.
Text

3. Results

Students’ perceptions of teacher-student relationship were consistent across all three subject
areas, which were reflected by the statistically significant and positive correlations between the
relationship reported in Chinese language and that in mathematics (» = .57, p < .001); between the
relationship reported in Chinese language and that in English language (» = .58, p < .001), and between
the relationship reported in mathematics and that in English language (» = .68, p <.001). Teacher-student
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relationship was statistically significantly related to the self-confidence in learning and academic
performance in the tests in each subject area. Specifically, » = .40 and » = .11 in the Chinese language
discipline; » = .49 and » = .14 in the mathematics discipline; and » = .50 and » = .16 in the English
language discipline. Self-confidence in learning was also statistically significantly related to academic
performance in the tests in each subject area and students’ academic performance in each subject area was
also statistically significantly related to each other.

Results of stepwise linear regression models to test the mediating effect of self-confidence in
learning for the associations between teacher-student relationship and academic achievement in each
subject area were presented in Table 1 and the structural equation models were illustrated in Figure 1.
Self-confidence in learning mediated 39% of the relationship between teacher-student relationship and
academic achievement in the Chinese language test score (Figure 1a) , which was 3.9% greater than in the
mathematics test score (figure 1c). Furthermore, 30.9% of mediating effect existed in the relationship
between teacher-student relationship and their academic achievement in the English language test score
(figure 1c), which was the lowest among the three subject areas.

Table 1. Self-Confidence in Learning as Moderator of the Association between Teacher-Student Relationship and

Academic Achievement.
Chinese Language Mathematics English Language
Step 1 Step 2 Step 1 Step 2 Step 1 Step 2
BSE) BSE) BSE) BSE) BSE) BSE)
CTSRS  .14(.02)* .08(.02)* MTSRS .14(.03)* .09(.03)*  ETSRS .16(.02)* 11(.03)*
SCL 13(.05)* SCL .10(.04)* SCL .10(.03)*
R? .018 .033 R’ .02 .028 R .025 .032
AR? .014* AR? .008* AR? .007*

Note. * p <.001.

Figure 1. Mediating effect of self-confidence in learning.
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4. Conclusions and discussions

The purpose of this study was to explore the associations between teacher-student relationship,
self-confidence in learning, and students' academic achievements in Chinese high schools. Results
showed that the teacher-student relationship was significantly related to students' academic achievements.
Good communication between teachers and students may help students pay more attention during the
class, receive more teacher support as well as more positive feedback in learning, and achieve better
academic performance. The results of the present study support findings of previous studies (e.g., He
& Qi, 2018; Wang et al., 2015) and confirmed the positive role of teacher-student relationship in the
school setting. Moreover, self-confidence in learning plays a mediating role in the association between
teacher-student relationship and students’ corresponding academic achievements in Chinese language,
mathematics, and English language disciplines, respectively. The strong positive associations between
teacher-student relationship and self-confidence in learning suggest that the relationship between teachers
and students is associated with the students' self-confidence in learning. Furthermore, this study also
showed positive relationship between self-confidence in learning and academic achievement. Students
who are confident in their learning ability are more likely to adopt a positive attitude to overcome the
difficulties in learning, and thus tend to achieve higher academic achievement (Al-Hebaish, 2012).

Teacher-student relationship is one of the most important factors that directly affects the quality
of education, the healthy development of students' personal traits and their academic performance. In the
process of education, teachers are recommended to create harmonious and positive teacher-student
relationship and learning environment. Academic achievement is part of the quality of education, but
increasing study time is not the only way to improve academic achievement (Wang, 2015). On the
contrary, educators should explore efficient methods for students to improve their academic
achievements. Examples of these methods include (a) integration of students' physical and mental health;
(b) enhancement of learning quality, such as the motivation to learn (Maulana, Opdenakker, den Brok,
& Bosker, 2011), interest in the subject areas (Chang, & Cheng, 2008), and self-confidence in learning.
To stimulate one’s potential to learn, to help students find topics of their interest, and to help students
improve their academic performance in a healthy learning environment should be goal of education.
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Abstract

The growing number of inclusive classrooms resulting in significant changes in education. One important
change is that there is an increasing number of opportunities for students with disabilities and their peers
to be grouped for learning.

However, equity in access does not guarantee equity in outcomes in terms that nondisabled students will
become accepting the ones who have disabilities. Therefore, there is a need for intervention that facilitates
the acceptance of students with disabilities.

In an educational setting, youth literature can provide an easily accessible resource that helps students to
become familiar with the diversity of society and its social and cultural contexts. These literary works,
serving as a link between curriculum content and social perception, can affect the readers’ self- image,
interpersonal sensitivity and opinion toward different minority groups and social problems. It is therefore
important that literary works do not contain biased content, or, if they do, textbooks or teachers should
provide an opportunity for discussion of them.

The research examined the representation of disability found within youth literature that is employed to
support the Hungarian National Curriculum. The study employed content analysis to identify different
recurring patterns of the disability conception within the content of youth literature in primary education
by using a code system which was based on Biklen and Bogdan’s (1977) stereotypes categories.

The analysis of the data resulted in a number of findings, which have been grouped into individual themes
including exclusion, the portrayal of characters with disabilities as an ‘object of evil’, or as an ‘object of
violence’, as well as the elimination of people with disabilities as the solution of the ’happily ever after’
story ending. In addition, in the literary works examined there is a severe lack of appropriate images of
people with disabilities presented in everyday situations, as a part of a given socio-cultural environment.
These negative representations lead us to question the continued uncritical use of these literary works
with students at primary schools as part of our National Core Curriculum. We suggest that such
exclusionary and stereotypical storylines could create negative preconceptions toward people with
disability by students and could also promote the segregation of disabled people in society. Therefore,
these literary works could not be applied uncritically by teachers during the lessons.

Keywords: Disability, youth literature, content analysis, elementary schools.

1. Inclusion and textbooks

Social inclusion and the active participation of all members of the society are vital for practising
human rights and promoting human dignity. Nowadays, the concept of accepting diversity plays an
important role in social policy. The education system generally reflects the social structure by conveying
the social norms to the students.

Textbooks have an important role among the tools in the education of children aged 7-14 in
Hungary. Students use them every day to elaborate on the different information in them. During this
process, the content of the textbooks has an effect on the ideology and the attitudes of the students. The
attitudes acquired at school may also have an impact on student’s social perception. Thus, inclusive
school attitudes towards minority groups can be extended to the attitudes of the whole society.

Over the past few years, great emphasis has been placed on the importance of inclusive curricula
to increase the visibility of minorities (Nind, 2005). The importance of disability representation in general
education became more and more important due to the fact that inclusion of disability issues can
positively influence the self-image and motivation of such students (Wieman, 2001) and will likely
motivate non-disabled students to learn more about their disabled classmates (Hodkinson & Ghajarieh
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2014). Moreover, inclusive textbooks can help non-disabled young learners to realize diversity in their
teaching materials, which raise their appreciation for diverse and different characters, and also tolerance
among these students of others’ impairments (Rasche and Bronson 1999). Textbooks can be considered as
"tools" that help students to become familiar with the diversity of society, and its social and cultural
contexts (Mc Kinney, 2005). A realistic and non-prejudicial image of people with disabilities should be
an important part of the textbooks of public education institutions. It can help students understanding the
needs and reality of these people.

2. Disability and youth literature

Youth literature provides a powerful tool through which students make sense of both their
cultural heritage and the world they live in (Ullah, Ali, and Naz 2014). However, literary works can also
function as mirrors, allowing students to self-reflect and recognize similarities and differences between
themselves and the characters in literary works (Gilmore and Howard, 2016).

The disability representation of children's literature has a history dating back four to five
thousand years (Flood, 2016). Since the 1980s, there have been numerous studies examining the portrayal
of childhood literature (Greta, 1986; Harrill , Leung, McKeag, and Price,1993; Carlisle, 1998;
Ayala,1999; Dyches, Prater and Cramer 2001; Prater, 2003; Hughes, 2006; Quayson, 2007; Beckett,
Ellison, Barrett and Shah, 2010; Hodkinson and Park, 2017). These studies highlight that people with
disabilities are portrayed primarily through negative stereotypes, they are often portrayed as fearful, evil,
and often become ridiculous. Moreover, characters with disabilities often become victims of violent acts,
often beaten and in several cases killed. Quayson (2007) emphasizes that if children's literature contains
disability characters that are portrayed in a negative way and used scary scenarios and images for them it
might make children dislike these characters. According to Wall and Crevecoeur (2016), such stereotypes
in children’s literature result in problematic attitudes towards disabled people. Almerico (2014) points out
that literary characters have a very strong influence on children, almost as strong as the real people they
encounter every day. The negative stereotyped portrayal of people with disabilities in children's literature
can make a significant contribution to the general fear of children toward people with disabilities. Wall
and Crevecoeur (2016) highlight that this problematic representation may also have a negative impact on
readers' attitudes towards people with disabilities.

3. The theoretical background of the analysis

The analysis of disability content in school textbooks and children literature is closely related to
inclusive education. Research in inclusive education has highlighted the conditions required for the
successful implementation of inclusive education. One of these is that inclusive classrooms need inclusive
books, textbooks that depict people with disabilities in a realistic way. Therefore, it is necessary to
analyse the disability content of current textbooks, to uncover and remove stereotyped representations
(Prater és Dyches, 2008).

The present study aimed at identifying and critically analysing the presence of disability found
within youth literature that is employed to support the Hungarian National Curriculum. The analysis was
based on the categories of stereotypical representation revealed by the researches of Biklen and Bogdan
(1977), Rubin and Strauss Watson (1987) and Marshall (2012), since these studies provide a detailed,
complex description of the disability characters found in literary works. Analysing children's literature,
Biklen and Bogdan (1977) found ten different commonly occurred stereotypical representations of people
with disabilities, such as disabled people are ‘pitiable and pathetic’, ‘an object of violence’, ‘sinister and
evil’, ‘curio or exotica’, ‘an object of ridicule’, ‘super cripple’, ‘their own worst enemy’, ‘a burden’,
‘asexual’ and ‘incapable of fully participating in everyday life’. In 1987, Rubin and Strauss Watson added
a stereotype category to the list of Biklen and Bogdan’s stereotypes such as ‘a person with a disability
being isolated from disabled and non-disabled peer’. Marshall in 2012 also added another stereotype
representation type to the previous list, he found descriptions about ‘people with disabilities as childish
and cannot behave like an adult’.

4. Research design
4.1. Research questions
The present research aimed at identifying and critically analysing the presence of disability in the

literary works that can be found in school textbooks of Hungarian Literature in Hungary. In order to
identify the discourse-level barriers and enablers of disability content in the sample literary works and to
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reveal how stereotypical representations of disability are manifested in them we posed the following
research questions:

-How does disability appear in the literary works?

-In what social context is it represented?

-What kind of disability concept can be found in literary works?

-How can these representation effect students ‘perception about people with disabilities?

4.2. Method

To address the research questions, a content analysis of the sample materials was conducted
using Atlas.ti software. Content analysis is a systematic, objective, quantitative examination of message
characteristics (Neuendorf, 2017) intended for the analysis of message contents to unfold ‘what they
mean to people, what they enable or prevent, and what the information conveyed by them does’
(Krippendorff, 1995, p. 2).

The study began with a selection of literature books for primary school students from the list of
approved textbooks for the academic year 2019, which was revealed by the Hungarian Government.
39 books were selected from the list, whose literary works were analysed along the research questions.

In order to examine the disability-related messages in the literary works, the analysis first
focused on the frequency and location of the Hungarian words for disability in the content. In the first
phase of the research each textbook was read page by page, searching for texts which referred to
disability or people with disabilities. The numbers of occurrences were analysed using descriptive
statistics. During this phase we calculated the absolute and the relative occurrence of each search term to
reveal how frequently disability or disabled people were mentioned in the texts. Within the second stage,
the relevant hits were analysed to identify how disability was located in the texts and what conception of
disability was represented in them. In the third stage of the analysis, the relevant hits were imported into
Atlas ti. software and analysed to identify different recurring patterns of the disability conception within
the content by using a code system which was based on Biklen and Bogdan (1977), Rubin and Strauss
Watson (1987) and Marshall’s (2012) stereotype categories. The interpretation of the terms related to
people with disabilities formed on the basis of these recurring patterns.

5. Results

The analysis of the data produced a range of findings which have been grouped into individual
themes. In the texts, a considerable amount of examples has been found which referred to the stereotype
categories presented above. In this paper, we turn to consider in detail those that have appeared in the
largest number of literary works examined.

5.1. Types of disability representations and their distribution in the examined literary works

The frequency analysis of disability content in literary works revealed that the concept of
disability and people with disabilities as actors are present in the reviewed literary works, although they
are very underrepresented (absolute frequency is 132, relative frequency is 0.053). The presentation of the
topic in question most often reflects a stereotypical view (95% of all depiction of people with disabilities).
83% of all depictions contain negative stereotypes, while in the 12% of the representation writers employ
positive stereotypes to describe the characters with disabilities. Realistic, stereotype-free representation of
people with disabilities was found only in 5% of cases.

5.2. The disabled character as an object of an evil

Within the literature reviewed for this research, the disabled character was often portrayed as an
evil villain. One of the characters in Stevenson’s novel Treasure Island is Pew the blind man, who is
described as the most evil rogue of them all. In each part of Pew’s involvement within the story, he is
continuously seeking revenge on the nondisabled characters. This allows the reader to believe that a
person with a disability ’s condition of life makes them place blame and guilt on others. Another negative
representation of disability may also be observed in a Hungarian legend, the Son of the White Mare.
Within the story one of the main characters is a ,,deformed dwarf” who is represented to be sly and mean.
As an object of evil, he was introduced within the story when he takes the food of people by force.
Moreover, these characters often were depicted as terrifying, horrible people.

According to Quayson (2007), when students read stories such as those they are made to dislike
the character which he believes leads to them developing a stigma towards disability.
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5.3. The disabled characters as an object of violence

Another finding of this research was that the disabled character was often portrayed as an object
of violence. Abused characters with disabilities are mostly helpless in this situation. In Stevenson's novel
Treasure Island, Pew the blind man falls under the horses that crush him, and nobody goes to help him.
One of the main characters in The Story about the Echoes of Tihany is a mute princess who becomes the
victim of the wrath of the Wave King. Janos Lackfy writes in his poem about a one-eyed cat: “And if you
don't die in the fight, then my dad will kill you!”

These depictions influence students to believe that, according to Goodley and Runswick-Cole
(2011), the disabled body can be an easy target for real physical violence of non-disabled others. This
perception of disability might enable students to place disabled people lower than themselves in terms of
importance and hierarchy in society (McGrail and Rieger, 2014).

5.4. Disability as a problem or punishment

In the literary works analysed, the contrast between disability and perfection was striking.
Disability usually appears as a problem or a mistake related to the appearance or the personality of the
disabled character. For example, in Story about the Echoes of Tihany, we read the following about the
protagonist, who is a blind princess: “God made her not only beautiful but also gentle, kind-hearted,
smart, and patient, however, she was mute”. The writer contrasts the beauty, goodness (which are
positive attributes) of the princess with the muteness (which in this context can be interpreted as a
negative attribute). Another example can be found in the story of Sandor Kanyadi, The Silent Tulip, in
which the punishment of the evil gardener is to shrink into a dwarf. This distorted view of disability
plants a seed into the minds of children which later might lead to insecurities in respect of people with
disabilities.

6. Conclusion

The main finding of the research is that the presence of people with disability is
underrepresented and problematic in the sample literary works for young people. This is because
disability is formulated in the negative in these texts. They are often symbolised as an entity of evil or an
object of violence. In addition to this, people with disabilities are frequently represented as unimportant in
society and that it is essential that they should disappear. We can also conclude that there is a severe lack
of appropriate images of people with disabilities presented in everyday situations, as a part of a given
socio-cultural environment.

These representations lead us to question the continued uncritical use of these literary works with
students at primary schools as part of our National Core Curriculum. We suggest that such exclusionary
storylines might promote student’s preconceptions toward people with disabilities and also their
segregation in society. Therefore, a review of the employment of these literary works must be conducted
to ensure that they are not applied uncritically by teachers during the lessons.

References

Almerico, G. (2014). Building character through literacy with children’s literature. Research in Higher
Education Journal, 26(1), 1-14.

Ayala, E. (1999). “Poor Little Things,” and “Brave Little Souls”: The Portrayal of Individuals with
Disabilities in Children’s Literature. Reading Research and Instruction, 39, 103-117., 39, 103-117.

Beckett, A., Ellison, N., Barrett, S., & Shah, S. (2010). ‘Away with the Fairies?’ Disability within
Primary school age Children’s Literature. Disability and Society, 35(3), 373-386.

Bogdan, R., & Biklen, D. (1977). Media portrayals of disabled people: A study in stereotypes. Interracial
Books for Children Bulletin, 6, 4-9.

Carlisle, M. (1998). Portrayal of People with Disabilities in Children's Literature: 1940s to 1980s.
Retrieved from Beta Phi Mu (Indiana University).

Dyches, T., Prater, M., & Cramer, S. (2001). Characterization of mental retardation and autism in
children's books. Education and Trainingin Mental Retardation and Developmental Disabilities,
36, 230-243.

Flood, A. (2016). The Guardian: Fairytales Much Older Than Previously Thought, Say Researchers.
The Guardian Newspaper.

Gilmore, L., & Howard, G. (2016). Children's Book that Promote Understanding of Difference, Diversity
and Disability. Journal of Psychologists and Counsellors in Schools, Special Issue 2,218-251.

32



Education and New Developments 2020

Goodley, D., & Runswick-Cole, K. (2011). The violence of disablism. Sociology of Health & Iliness,
33(4), 602-617.

Greta, L. (1986). “Handicapped Characters in Children’s Literature: Yesterday and today.”. Children’s
Literature Association Quarterly, 10(4), 181-184.

Harrill, J., Leung, J., McKeag, R., & Price, J. (1993). Portrayal of Handicapped/disabled Individuals in
Children’s Literature: Before and After Public Law. University of Wisconsin-Oshkosh.

Hodkinson, A., & Ghajarieh, A. (2014). The curious case of impairment and the school textbook.
Educationalfutures, 6(2), 54-66.

Hodkinson, A., & Park, J. (2017). ‘Telling Tales’. An investigation into the representation of disability in
classic children’s fairy tales. Educationalfutures, 8(2), 48-68.

Hughes, C. (2012). Seeing Blindness in Children’s Picture books. Journal of Literacy and Cultural
Disability Studies., 6(1), 35-51.

Krippendorft, K. (1995). 4 tartalomelemzés modszertandanak alapjai. . Budapest: Balassi Kiado.

Marshall, B. (2012). Notes for Class: Disability in Literature Spring 2012.

McGrail, E., & Rieger, A. (2014). Humor in Literature About Children with Disability: What are we
seeing in Literature? The Educational Forum, 78(3), 291-304.

McKinney, C. (2005.). Textbooks for diverse learners. A critical analysis of learning materials used in
South African schools. HSRC Press.

Neuendorf, K. (2017). The Content Analysis Guidebook. Second Edition. . SAGE Publications.

Nind, M. (2005). Introduction: Models and practice in inclusive curricula. In M. Nind, J. Rix, K. Sheehy,
K. Simmons, & (eds.), Curriculum and Pedagogy in Inclusive Education (old.: 1-11). London:
Routledge.

Prater, M. (2003). Learning Disabilities in Children’s and Adolescent Literature: How are Characters
Portrayed? Learning Disability Quarterly, 26(1), 47-62.

Prater, M., & Dyches, T. (2008). Teaching about Disability through Children’s Literature. Westport:
CT Libraries Unlimited.

Quayson, A. (2007). Aesthetic Nervousness: Disability and the Crisis of Representation. Chichester:
Columbia University Press.

Rasche, D., & Bronson, J. (1999). Creative educators at work: All children including those with
disabilities can play traditional classroom games. http://www.uni.edu/coe/inclusion/preparing/.

Rubin, E., & Strauss Watson, E. (1987). Disability Bias in Children’s Literature. The Lion and the
Unicorn. Johns Hopkins University Press.

Ullah, H., Ali, Z., & Naz, A. (2014). Gender Representation in Children’s Books: A Critical Review of
Empirical Studies. World Applied Sciences Journal, 29(1), 134-141.

Wall, B., & Crevecoeur, Y. (1991). Narrator’s Voice: The Dilemma of Children’s Fiction. New York:
Palgrave Macmillan.

Wieman, C. (2001). The effects of inclusionary programs on the self-concept of learning disabled
students. Master's thesis, University of Wisconsin-Stout.

33



p-ISSN: 2184-044X e-ISSN: 2184-1489 ISBN: 978-989-54815-2-1 © 2020

THE RELATIONSHIP BETWEEN STUDENTS’ APPROACHES TOWARD
LEARNING AND ACADEMIC ACHIEVEMENT IN THE CHINESE CONTEXT

Chuang Wang', Qimong Liu?, Jian Liu? & Tianxue Cui?
Faculty of Education, University of Macau (China)
2Collaborative Innovation Center of Assessment for Education Quality, Beijing Normal University (China)

Abstract

This study examined the relationship between student’s approaches toward learning and academic
achievements of high school students in China. Participants were 14,021 11th graders from an eastern
province in China. They took the National Standardized Test in three subject areas: Chinese language,
mathematics, and English language. The total score was used an indicator of their academic achievement.
Students’ approaches toward learning were measured in three aspects: self-confidence in learning,
learning interest, and study habits. Questionnaires of self-confidence in learning and learning interest
were adapted from PISA2012. Study habits was measured with the questionnaire adapted from Academic
Adjustment Inventory (AAT). Results of Pearson correlation and hierarchical linear regression models
showed that the dimensions of student’s approaches toward learning were statistically significantly
related to academic achievement. Results of analysis of variance after the control of student gender and
socioeconomic status suggested that the top 25% students in dimensions of approaches toward learning
scored statistically significantly higher than the bottom 25% students with small effect sizes in their
performance on the final examinations. This study suggests that helping students build good approaches
toward learning may improve their academic achievements.

Keywords: Students’ approaches toward learning, academic achievement, Chinese high school students.

1. Introduction

The aim of education is to promote the comprehensive development of students (Anzai & Simon,
1979). Not only are learning outcomes important, but the quality of learning during the learning process is
equally important. Shenzhen Education Bureau (2014) issued a guidance on further improving the
comprehensive literacy of primary and secondary school students and clearly elaborated the importance
of approaches toward learning. Approaches toward learning were defined as the relatively stable
psychological characteristics of learners in the learning process, such as learning motivation, interest,
habit and ability (Shenzhen Education Bureau, 2014). Other definitions of approached toward learning
include student essential characteristics for them to adapt to life-long learning and future development
(Lu, 2017). Peng (2004, p. 75) referred approaches to learning as “the way for students to establish a
connection with the learning content during learning period”, which is one of the factors that affect how
students achieve academic achievement and obtain study skills (Cutolo & Rochford, 2007; Kassab,
Al-Shafei, Salem, & Otoom, 2015).

Education reform in sizeable countries over the world has shifted from focusing on academic
performance to stimulating and cultivating students' approaches toward learning. For example, United
Kingdom, Germany, Switzerland, Australia and other countries have begun new national curriculum
standards development projects focusing on students’ approaches toward learning. Many influential
international organizations also have conducted empirical research on students’ approaches toward
learning and analyzed the influencing factors of students’ approaches toward learning in different grades
through large-scale assessment data. For example, PISA, TIMSS, PIRLS, NAEP have evaluated students'
approaches toward learning on the strength of the content of a certain discipline or field, such as reading,
mathematics and science.

Approaches toward learning can be appraised as a complex system with multiple levels and
aspects (e.g. Ge & Yang, 1997; Lu, 2017). According to Early Learning and Development Benchmarks in
Washington State in 2005, students’ approaches toward learning can be divided into five dimensions:
curiosity, interest, initiative, persistence and attention, reflection and interpretation (Kagan & Kauerz,
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2012). Related to the High/Scope Educational Research Foundation in Michigan, students’ approaches
toward learning are sorted into the following six aspects: initiative, planning, participation, problem
solving, use of resources, and reflection (Schweinhart, Berruetaclement, Barnett, Epstein, & Weikart,
1985; Schweinhart et al., 1993; Schweinhart & Weikart, 1997).

Some scholars started to evaluate approaches toward learning according to the characteristics of
Chinese students in recent years (e.g., Lu, 2017; Peng, 2004), which are reported to be in several
dimensions such as learning motivation, learning habits, and learning methods (Zheng, 1996); learning
motivation, learning tendency, learning monitoring, learning strategies, and learning ability (Peng, 2004);
learning cognition and experience, learning motivation, learning ability and method, learning persistence,
and learning outcomes (Lu,2017). By integrating the definition and structure of approaches toward
learning from domestic and foreign research, this study will measure students’ approaches toward
learning from three aspects: self-confidence in learning, learning interest, and study habits.

It has been unanimously affirmed in educational research that students' approaches toward
learning significantly affect their academic performance (e.g. Hugener, Reusser, Lipowsky, Rakoczy,
& Klieme, 2009; Jin & Si, 2004). For example, McDermott (1984) and his team demonstrated that
approaches toward learning has a larger predictive effect on learning than intelligence. Most scholars
believe that approaches toward learning such as self-efficacy, self-confidence in learning, learning
motivation and study habit, are basic qualities closely related to learning and have a significant impact on
learning (e.g., Bai, Chao, & Wang, 2019; Feng, 2002; Gorges, Machler, Koch, & Offerhaus, 2016; Shen,
Yang, & Fang, 2015).

Education in mainland China is academic achievement oriented, where students, schools, and
parents only focus on academic performance, which leads to students’ stress (Zhang, 2000). Moreover,
their learning methods tend to be mechanical and passive. Students are taught to memorize and repeat
teachers teaching content without in-depth understanding (Niu, 2010). Therefore, teachers and parents
both pay attention to students’ academic performance, but neglect the cultivation of students' quality of
learning, which limits the comprehensive development of students. Based on the educational background
in mainland China, it is crucial to explore the impact of students' approaches toward learning on students'
academic achievements in schools.

2. Methods

2.1. Participants

A total of 14,021 11th graders participated in the current study from an eastern province in
Mainland China. A stratified cluster random sampling was employed, through which, 100 schools from
the 17 cities in the province were randomly selected to represent the student population in the province.
Of the participants, 6794 (46.3%) were boys and 7527 (53.7%) were girls.

2.2. Instruments

The Self-Confidence in Learning scale was adopted from the Program for International Student
Assessment (PISA) in 2012 (OECD, 2013), which aimed to measure students’ self-confidence in learning
with three items. The Cronbach’s alpha of responses to this scale was .54. The Learning Interest Scale
was developed by PISA (2012) (OECD, 2013), with the purpose to test students’ interest in courses and
reading contents. The internal consistency of the scale measured by Cronbach’s alpha was .94, .96, .96
and .94 for learning interest of Chinese language, mathematics, English language, and overall learning
interest, respectively. The Study Habit scale was adapted from Academic Adjustment Inventory (AAT).
The scale has three dimensions: plan for learning, style of listening, and style of reading, with twelve
items in total. Results showed high internal consistency with Cronbach’s alpha for each dimension and
the whole scale: .93, .90, .94 and .97, respectively.

2.3. Data collection and data analytic procedures

Preliminary analyses included the testing of reliability and validity of responses to the
instruments. Descriptive statistics including mean and the standard deviation for the key variables.
Pearson correlations and stepwise linear regressions were adopted to explore the relationship between
approaches toward learning and academic achievements. Analysis of variance (ANOVA) were used to
examine differences in academic achievements between the students on the top 25 percentile and those on
the bottom 25 percentile based on self-reports on self-confidence in learning, learning interests, and study
habits, when students’ gender and SES were controlled. Effect sizes (n2) were reported using Cohen’s
(1988) standards for small (.01), medium (.06), and large (.14).
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3. Results

Results of Pearson correlation among variables were shown in Table 1. Students’ dimensions of
approaches toward learning were statistically significantly related to each other. Dimensions of
approaches toward learning was also statistically significantly correlated with academic achievement.
Table 2 described the relationship between dimensions of approaches toward learning and academic
achievement. Self-confidence in learning, learning interest, study habit all significantly predicted
students’ academic achievement.

Table 1. Pearson Correlation Coefficients among Self-Confidence in Learning, Learning Interest, Study Habit and
Academic Achievement.

SCL LINT STAB TTS
SCL 1
LINT 63" 1
STAB 58" 70" 1
TTS A7 18" 157 1
M 3.23 4.02 4.23 249.90
SD 0.66 0.85 0.75 27.92

Note: (a) SCL = self-confidence in learmning; LINT = Learning interest; STAB = Study habit; TTS = Total score in three
subjects = Academic achievement; (b) *p <.001.

Table 2. Relationship between Academic Achievements and Self-Confidence in Learning, Learning Interests, Study
Habits, and Academic Achievements.

Variable B SEB B R2 AR2
Step 1 .03%*
SCL 6.19 32 A7*
Step 2 .04* 01*
SCL 3.11 42 .09%
LINT 4.29 37 14*
Step 3 .06* .02%
SCL 2.83 43 .08*
LINT 3.65 44 2%
STAB 1.47 54 .04*

Notes. (a) SCL = Self-confidence in learning; LINT = Learning interest; STAB = Study habit; TTS = Total score in
three subjects = Academic achievement; (b) *p < .00

In order to further explore students’ academic achievements by different dimensions of
approaches toward learning, we classified students into two groups according to the scores of each
dimension of approaches toward learning by the upper and lower 25%. The top group represented
students who were high in self-confidence in learning, learning interests, or possessed good study habits,
and students in the bottom group were those with low self-confidence in learning, learning interest, or
poor study habits.

Table 4 showed the results from ANOVA of students’ academic achievements by approaches
toward learning (here refers to self-confidence in learning, learning interests and study habits) after
controlling SES and gender. Significant differences were noted in three domains: students who were
higher in self-confidence in learning (M = 25525, SD = 26.02) had higher levels of academic
achievements than who were lower in self-confidence in learning (M = 243.43, SD = 29.78), F (1, 6779)
=226.68, p < .001, partial 2 = .03 (small effect size). Students who possessed higher learning interests
(M =255.43, SD = 25.89) performed statistically significantly better on standardized tests than those with
lower learning interests (M = 243.22, SD = 29.18), F (1, 6980) = 211.83, p <.001, partial #2 = .03 (small
effect size). Meanwhile, students who had better study habits (M = 253.50, SD = 27.15) also had higher
academic achievements than those with poorer study habits (M = 24592, SD = 28.38),
F (1,7643)=84.74, p <.001, partial 2 =.01 (small effect size).
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Table 3. Relationship between Academic Achievement (TTS) and Approaches to Learning.

SCL LINT STAB
i partia partia partia
Indicator SS F 12 SS F 12 SS F 12
SES Jaggsos 100ST g, TAT3AOT 1014001 ) a0 11055,
Gender 85990.14 >115.42 02 1035;26.2 >}{40.88 .02 1389516.8 i86.80 0
?pproache (1)68885.6 %26.68 03 156;21.7 311.83 .03 6301775  84.74% o1

Notes. (a) SCL = Self-confidence in learning; LINT = Learning interest; STAB = Study habit; TTS = Total score in three
subjects = Academic achievement; (b) *p <.001.

4. Conclusions and discussions

The study was designed to explore the relationship between approaches toward learning and
students' academic achievements for Chinese high school students. Results showed that the dimensions of
approaches toward learning (self-confidence in learning, learning interest and study habit) significantly
were all related to students' academic achievements. Moreover, statistically significant differences with
medium effect size were also noted between various levels of self-confidence in learning, learning interest
and study habit and students’ academic achievement rent. These results echoed previous research
(e.g. Chang, & Cheng, 2008; Kaur & Pathania, 2015; Xiu, 2009).

Approaches toward learning is of great importance to students' academic development (Hugener
et al., 2009). It can reflect students' confidence, interest and other attitudes or behaviors in learning. Lu
(2017) demonstrated that approaches toward learning is one of the most profound psychological
characteristics that learners should have to contribute to their academic success. Poor learning outcomes
are largely related to the absence of learning quality (Peng, 2004). Students with good approaches toward
learning tend to show high interest and confidence in the learning process and have relatively viable study
habits. They are interested in learning and believe that they are capable of learning, and regard learning as
a pleasant behavior.

A stable automatic learning behavior pattern through better learning attitude and cognition
enables students' learning proceeding smoothly (Feng, 2002). In order to improve students' academic
performance, educators should put more efforts on helping students cultivate learning confidence.
Educators should also help students develop interest in learning, love reading, and love their classroom
teachers. Finally, classroom teachers could help students foster good study habits and establish
appropriate plans for learning.
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A GROUNDED THEORETICAL STUDY ON THE INFLUENCE MECHANISM
OF VERBAL ABUSE BY TEACHERS

Jinnan Li, & Yuheng Zhang
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Abstract

Language violence by teachers has a serious negative impact on students' mental health. In this study, 16
primary and middle school students were interviewed in depth and qualitative research was conducted on
the interview data using grounded theory. It is found that the language violence of teachers has the
characteristics of harmfulness, persistence and coercion. Its manifestation mainly includes three kinds:
Openness and directness, Openness and indirectness and private directness. The attribution of language
violence in teachers mainly includes teacher attribution, self-attribution and task attribution. From the
results, the language violence of teachers will have a serious negative impact on students' psychology, but
sometimes it will also play a promoting role in some students. Based on the paradigm model of grounded
theory, the paper also constructs a theoretical model of the influence mechanism of teacher verbal abuse.
According to the model, the interaction between the internal personal evaluation system and the
attribution system determines the degree of influence of teacher's verbal violence on students.

Keywords: Verbal abuse by teacher, primary and secondary school students, influence mechanism,
grounded theory.

1. Introduction

The teacher's verbal violence referred to in this study is a negative verbal behavior pattern in
which teachers have a negative impact on students' physical and mental development through reprimand,
insult and abuse in education and teaching activities. It is also a kind of emotional and spiritual abuse.
(Zhibin Zhang & Yue Zhang,2013) Based on the investigation of primary and middle school students,
this paper focuses on the influence mechanism of teacher language violence and tries to make a simple
description and explanation of the influence mechanism of teacher language violence. The research tries
to answer the following questions: (i) according to students, what is teacher's language violence, that is,
what are the characteristics of teacher's language violence? (ii) Under specific circumstances, how does
language violence occur? (iii) What are the effects of language violence on students and how to respond
to it?

Primary and secondary school students are in the development period of values and ideology,
and teachers as key figures will have an important impact on their inner shaping. In particular, teachers
play a central role in students' self-evaluation, and students reflect on their own values according to
teachers' attitudes, comments and evaluations. In other words, children who lack internal standards of
self-evaluation tend to judge their academic ability, achievement and self-efficacy based on teacher
evaluations. Therefore, teachers have the responsibility to strengthen their language cultivation, so that
their language will not only become the carrier of knowledge, but also become the motivation for students
to realize their own value. (Qiran Wang & Yang Li,2019) If teachers ignore this responsibility, once
teachers use verbal violence against students, students will suffer negative effects that cannot be reversed
and made up for. (Li Tan & Yunxiang Fan,2017)

Verbal violence refers to the use of verbal abuse, slander, contempt, ridicule and other insulting
discriminatory language, resulting in the mental and psychological assault and damage of others, which
belongs to the category of mental injury. The language violence of teachers is the language violence that
teachers impose on students.

Studies on language violence by teachers can be divided into the following three stages
according to the research emphasis.

The first stage is the general description stage, and the research mainly focuses on the end of the
20th century. At this stage, most of the studies used statistics to describe the prevalence of language
violence among teachers. OLWEUS, for example, studied 2,400 Norwegian students in grades 6-9 using
the peer nomination method in a 1996 study. The study showed that at most 5.2% of students were
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subjected to verbal abuse by teachers. (Olweus D,1996) But CASARJIAN's study of 700 north American
students from low-income backgrounds paints a different picture. Thirty-four percent of the students
reported at least six incidents of teacher language violence, while 11 percent reported at least 31 incidents
during the school year. (Casarjian BE,2000)

The second stage is the longitudinal connection study, mainly focusing on the study from 2001
to 2015. The main purpose of this phase of research is to explore the longitudinal relationship between
teacher language violence and children's development at different stages. Among them Mara Brendgen
was a key figure in this period. He tracked 399 children (177 girls) from kindergarten through fourth
grade for seven years. The results showed that language violence by teachers was a highly stable
phenomenon for 15 percent of children. Children with antisocial behavior and attention problems in
kindergarten are more likely to be abused by teachers in primary school. Language violence by teachers is
significantly associated with children's subsequent delinquency and academic difficulties. (Brendgen M,
Wanner B & Vitaro F ,2006) The effect was not transitory. After further research, Brendgen concluded
that there was also a significant link between verbal violence by teachers and behavioural problems at the
age of 23. Especially for girls who experienced language violence from teachers as children, their chances
of obtaining a high school diploma are low. (Brendgen M, Wanner B & Vitaro F ,2007)

After 2016, the third stage is the in-depth research stage. The research in this stage focuses on
the specific situation of teachers' language violence and tries to make an in-depth investigation of
teachers' language violence in a dynamic and micro process. In 2016, Brenda Geiger interviewed 60 sixth
graders in Israel, asking them to make free statements, so as to understand the real inner world of children
under teachers' language violence. In the face of teachers' language violence, students often choose to
keep silent because of teachers' authority and fear of retaliation, so they are unwilling to report the
situation to their parents and school leaders. Although they remain silent, they tend to vent by means of
internal monologues. After being abused by teachers, students became indifferent to teachers' comments
and began to lose interest in school. (Geiger B,2017) In 2018, Eriyanti observed the specific interaction
process between teachers and students from the perspective of power imbalance. Through a critical
discourse analysis of the verbal expressions between teachers and students, the author finally summarizes
seven patterns of language violence used by teachers in the specific teaching process: rejection,
accusation, undervaluation, ridicule, coercion, threat and anger. (Eriyanti RW,2018)

Generally speaking, compared with the survey of parents and teachers, it is obviously more
instructive to let students make their voices heard from the perspective of students. Because students are
the most important stakeholders and the direct victims of teachers' language, their views on language
violence deserve our attention. In addition, only when students can freely express their experiences in
school and talk about the incidents that violate their rights in school, can they be most effectively
protected by the adult world, thus safeguarding respect, dignity and other legitimate rights and interests.
Therefore, this study intends to conduct an in-depth exploration of the inner world of primary and middle
school students in the form of in-depth interviews, hoping to guide them to use their own language to
convey the most authentic views on teachers' language violence.

2. Methods

To solve the above problems, this study decided to adopt the method of grounded theory. As an
important research path of qualitative research, it is widely used in the field of social science.
"The purpose of research is to generate theories, and theories must come from empirical sources;
Research is a process of systematically collecting and analyzing data, discovering, developing and testing
theories. The research results are theoretical representations of reality. A theory discovered through a
systematic process of data collection and analysis is called grounded theory. (B. Glaser & A.L.
Strauss,1968) The reason why grounded theory is adopted in this study to discuss "the influence
mechanism of teacher language violence" is that this method can reflect the inner world of students to the
greatest extent.

2.1. Sample recruitment

Due to the low cognitive development level and language expression ability of students in the
lower grades of primary schools, and considering the investigation fact that junior middle school is the
worst-hit area for teachers' language violence, the interviewees of this study are mainly for primary and
junior middle school students in grades 4 to 6. Since grounded theory does not specify the sample size, in
principle sampling can be stopped as soon as theoretical saturation is reached. Therefore, 16 primary and
secondary school students in the preliminary investigation stage were selected theoretically (namely
primary and secondary school students who had experienced language violence by teachers). There are 3
people in grade 4, 2 people in grade 5, 2 people in grade 6, 5 people in grade 1 and 4 people in Grade 2.
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2.2. Procedure

2.2.1. Open coding. The purpose of open coding is to identify the genera and their attributes and
dimensions by "tagging" the interview data for further analysis. In this step, in-depth interview is mainly
used to collect data. In the open coding, this study insists on logging in the concept of personal
localization in the original materials, so as to create four initial categories of characteristics,
manifestation, attribution and results of language violence of teachers after the tagging analysis of the
interview materials of four interviewees.

2.2.2. Axial coding. In the spindle coding stage, 6 interviewees were asked the same 7 questions above.
But different from open coding, spindle coding pays more attention to a more profound analysis of the six
categories that have been abstracting in the process of open coding. The researchers conducted in-depth
analysis on a particular genus at a time, hoping to enrich the correlation of such subspecies as much as
possible.

2.2.3. Selective coding. The third step is to select the code, that is, to find a core genus from the
generalized genera, so as to form a connection among the genera, construct the initial paradigm model of
teacher language violence, and then establish a storyline consistent with the paradigm model.

3. Results

3.1. Characteristics of language violence by teachers

3.1.1. Harmfulness. On the surface, teachers' verbal violence seems to have a more insignificant
impact on students than corporal punishment. But in the course of the study, it was found that sometimes
it was more harmful to students than corporal punishment. Especially for those students who are
introverted and sensitive in mind, a bad word from teachers will often cause long-term psychological
troubles and serious harm to the development of students. For example, student D: " I don't like being told
that I am not good by my classmates, let alone by my teacher. The teacher is the person we are closest to.
What she says affects how my classmates think of me."

3.1.2. Persistence. The language violence of teachers also has the characteristics of persistence.
Teachers ignore the principal status of students, disregard their personal dignity, even if the occasional
vicious words, will also cause lasting damage to the students' spiritual world. For example, student F said
in an interview, "Teachers' words have a negative impact on self-confidence. I don't want to meet teachers
and classmates outside. Because I can't forget the teacher's abuse, even after a long time".

3.1.3. Coercion. In the eyes of students, the language violence of teachers is also characterized by
coercion. No matter how to emphasize the subject status of students in education, in the real teaching
environment, the relationship between teachers and students is still dominated by the manager and the
managed. Especially for the physical and mental development of primary and middle school students,
teachers are absolutely perfect leaders in their hearts. It is with the help of such a "superior leader" image
that teachers make their language violence with strong coercion. "He stood on the platform, high above
me, pointing at me all the time and telling me how stupid I was, and I could only sit in my seat and not
argue, because he was the teacher." Student B's narration reflects the forceful characteristics of improper
language of teachers due to the infiltration of teachers' authority.

3.2. Forms of language violence by teachers

3.2.1. Openness and directness. According to the students' narration of teachers' language violence,
the most common manifestation of teachers' language violence towards students is open and direct. That
is, teachers in the public (mainly in the classroom) directly insult, abuse students. For example, teachers
will directly insult and reprimand unruly students in class, and some even make public verbal attacks on
students' hair styles and names.

3.2.2. Openness and indirection. The second type of language violence is the overt and indirect type.
Compared with the first type, this type causes more obvious psychological harm to students.
The so-called openness and indirection refer to the demeaning behavior of a teacher towards a student in
public (mainly in class). For example, student H: "The teacher praised my desk mate’s progress in study
and said he was 100 times smarter than me in front of everyone." Another example is that a teacher talks
to a student whose father has died, "Your father is gone, but you still don't study hard. " In this study,
there are two main ways in which teachers use language violence against students by referring to other
students or by referring to relatives of students to arouse students' family guilt.
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3.2.3. Private directness. The third form of teacher language violence is the private direct type. That
is, the teacher engages in language violence in the environment where he is alone with the students.
Compared with the first two forms, this kind of teacher's language violence has a mild impact on students.
Some students even explicitly mentioned that the teacher said a lot of "uncomfortable words" to them in
private chat, but expressed gratitude for the teacher's words, because they thought the teacher was in their
good intentions.

3.3. Attribution of teacher's verbal violence.

The first is teacher attribution. In other words, students attribute the reason of language violence
to teachers themselves. They believe that teachers often commit language violence due to bad mood, poor
ethics or short temper. The second category is self-attribution. In other words, students attribute the
language violence to themselves. Such students show extreme polarization in character. Optimists, with
their broader mindset, often attribute the teacher's bad words to not trying hard enough. However, overly
introverted students often attribute their teachers' language violence to their own abilities or talents due to
their lack of sufficient confidence. The third category is task attribution. In other words, students attribute
the language violence to the task itself. For example, student I: "The teacher asked me to do the problem
on the blackboard, but I couldn't do it for a long time. The teacher finally told me to 'roll down'. But I
thought the problem was too difficult. "

3.4. The result of language violence by teachers

3.4.1. Positive results. Teachers' language violence sometimes has a positive impact on students,
which is rarely mentioned in the interview, but it also exists objectively. Although the democratic equality
between teachers and students in teaching is strongly advocated now, strict criticism is the responsibility
and authority of teachers as the traditional teacher ethics requirement in China. But the line between good
words and bad words is not always clear. When the teacher's strict criticism goes too far and turns into
verbal violence, students who believe in the teacher's traditional ethics still sometimes regard it as a
means to motivate themselves. Some students said: "Sometimes the teacher said dirty words, but that's
because the teacher wants us to do better."

3.4.2. Negative results. On the whole, the target of teachers' language violence is usually the students
who have poor grades and are playful and active. In fact, even if teachers are changed, these students are
still the target of language violence by new teachers. For these students, teacher language violence, often
accompanied by insulting words, stigmatizes them as "not liked by the teacher." In the face of verbal
attacks from teachers, most students experience extremely negative emotions. In the face of verbal
violence by teachers, students sometimes use "crying" to express their hurt emotions, but many also
choose "silence" to relieve the pain. Although they don't talk to their parents, other teachers or school
leaders, they secretly curse the teachers who have hurt them. Even in extreme cases, they will act
violently, such as slamming the door and running out of the classroom, breaking their own water glass
and so on.

3.5. The process mechanism diagram of language violence by teachers

According to the paradigm model of teacher language violence, this study proposes the influence
mechanism of teacher language violence as shown in figure 1. The author believes that there are two
systems in students' minds that are related to the results of teacher's verbal violence: the personal
evaluation system and the attribution system.

In the face of language violence by teachers, students will first evaluate their own personal
evaluations. The external manifestation of language violence will affect the result of individual
evaluation. When a teacher publicly engages in verbal violence against students in class, students will feel
a sharp drop in their personal evaluation because they "lose face in the whole class". The overt and
indirect ways of language violence are more likely to frustrate students than the overt and direct ways of
language violence.

In addition to taking into account their own personal evaluation, students will also conduct
attribution analysis on the teacher's verbal violence. Students who attribute the causes of language
violence to their own optimists and to tasks are more likely to self-resolve their negative results.
Compared with the students who attributed to the teachers themselves, introverts were more likely to
develop the dark mentality of inferiority, negativity and anger.
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Figure 1. The influence mechanism of teacher language violence.
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The interaction between individual evaluation system and attribution system contributes to the
final step of the whole process of teacher's language violence -- the result of teacher's language violence.
This result is sometimes shown by students' crying and violent resistance, but more often the result is
invisible, hidden in their own hearts. We have no way of knowing whether it is good or bad, except to
enter their inner world.

4. Discussion and conclusions

The purpose of this study is to discuss the characteristics, manifestation, attribution and results of
teacher language violence through in-depth interviews, to establish a preliminary example model and
principle of the mechanism of teacher language violence process that can be further tested in subsequent
studies, and to generate a grounded theory of teacher language violence.

From the research results, the paradigm model established in this study is effective. It reveals the
characteristics, manifestation, attribution and results of language violence by teachers, which is more
in-depth and comprehensive than the quantitative research on the same topic. The important innovation of
this study lies in the understanding of the influence mechanism of teacher's language violence from the
perspective of the "victim" through the narration of students, although it is difficult to avoid the
unobjective criticism in the research process. However, the author maintains that it is the students who are
affected by the language violence of teachers, and their understanding and understanding of the whole
process are the closest to the truth.

Through the research, we find that, faced with the abuse of teachers' language violence, students
will initiate the personal evaluation system and attribution system internally, and explain each other
through the internal system, so as to produce the final result that can affect students' psychology and
behavior. These findings undoubtedly provide more research perspectives for the follow-up related
studies.
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EVALUATION IN SCIENTIFIC ADVISORS’ COMMENTARIES
AS A MEANS TO DEVELOP STUDENTS’ WRITING SKILLS
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Abstract

The paper focuses on evaluative means in scientific advisors’ commentaries that have an educating power
and serve to develop students’ writing skills. A scientific advisor assumes various roles in the process of
correcting and editing students’ linguistic research related papers. The roles of editors, psychologists,
reviewers, representatives of academic discourse are revealed in the commentaries that accompany a
feedback that teachers provide their students with. The commentaries are of evaluative nature.

Keywords: Evaluation, writing skills, scientific advisor, commentaries, roles.

1. Introduction

Academic writing (further on — AW) has a long history as a genre and as a form of human
intellectual activity.

Google Ngram Books graph (see below) shows that AW has been gradually gaining momentum
among the scholars since 1960s.

Figure 1. The Occurrence of the Term “Academic Writing” in literature since 1800 (Google Ngram Books,
electronic resource).
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Since 1960s, scholarly research focusing on AW has increased dramatically
(see, e.g., ScienceDirect resource, featuring 158,375 publications on AW (as of the beginning of January
2020)).

AW enjoys a versatile and comprehensive research history and is being studied from various
perspectives: scholars focus on existential aspects — e.g., the authors’ as well as the readers’ identities in
AW (Hyland, 2001a; 2001b; 2002; 2010); they study AW through the prism of contemporary publication
processes (Hyland, 2018); they examine specific linguistic features that are characteristic of AW
(Vo, 2019). Teaching AW has also been in the focus of researchers’ attention. Therefore, the nature of
AW as regards to developing students’ writing skills is studied (McGregor, 2018); the teaching AW
across global contexts (Burgess & Pallant, 2013) and across disciplines (Purser, Dreyfus & Jones, 2020)
is taken into account. Researchers undertake comparative analysis of students’ and professional AW
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(Aull, Bandarage & Miller, 2017); they focus on the nature of information in student notes (Siegel,
Crawford, Ducker, Madarbakus-Ring & Lawson, 2020) and on exemplars in students’ writing (Carter,
Salamonson, Ramjan & Halcomb, 2018).

In this paper, I focus on developing students AW skills through the teacher’s written feedback in
the form of evaluative sentences.

2. Methodology: Towards understanding the development of AW

The process of creating research papers in the academe is a multidimensional phenomenon:
students are empowered by their scientific advisors to write texts which correspond to the traditions of
academic discourse, at the same time, writing research papers is a creative, individualized, process.

To help the learners develop their writing skills, scientific advisors comment on those parts of
the research paper, which should be corrected, assuming various roles in the process of teaching.

The aim of the research was to reveal the implicit processes that underlie seemingly explicit
process of providing feedback to students on their writing progress. Moreover, I focused on the
persuasive techniques that teachers use to encourage and empower students to develop their writing skills.
Linguistically, these techniques are based on evaluative lexis, while institutionally (from the point of view
of academic discourse) they depend on the role that scientific adviser assumes when interacting with the
students (the role of the representative of academic discourse society, the role of a psychologist and some
such).

To study the mechanism of developing writing skills in students, 80 Russian theses and 107
course papers on linguistics with the commentaries from scientific advisors have been analyzed. For
research purposes, my colleagues from the Department of Linguistics and Translation Studies (Institute of
Foreign Languages, Moscow City University) let me analyse their commentaries on research papers of
their students. Therefore, I had a verbalized feedback from 10 teachers. The number of commentaries
amounts to 2100 utterances. The research focused on commentaries accompanied by a verbalized
evaluation, when teachers expressed their attitude towards the way a particular section of the paper, a
sentence, or a single word was written. In this paper, evaluation is regarded as “the broad cover term for
the expression of the speaker’s or writer’s attitude or stance towards, view point on, or feelings about the
entities or propositions that he is talking about” (Thompson & Hunston, 2003). This definition is
especially relevant for the research into AW, where the evaluation does not circulate around the good or
the bad only: it covers relevancy, dynamism, depth, style and other aspects of a research that are
evaluated. Therefore, the commentaries have been analysed based on semantics and the values of
academic discourse, for “evaluation plays a key role in the construal of a particular ideology” (Hunston,
2002, 177).

When analyzing students’ research papers the teachers rely on written academic discourse rules
(see e.g. Suleimanova, 2017).

3. Results

The research has revealed that scientific advisors assume the role of the representatives of the
academic discourse, when they encourage students to follow the ethics rules of the discourse
community, demonstrating a respectful attitude to the scientists they quote. Therefore, the “dialogue with
the Other in academic discourse” (Suleimanova, 2017; 2016) is developing. Markers of deontic modality
are used in teachers’ commentaries (one should be more explicit about the contribution of linguists in this
field). Students’ appraisal of their own papers (my paper is destined to be a role model for the papers in
this field) are met by corrective commentaries shaping students’ discourse identity. It is vital to feel a
“humble servant of the discipline” (Hyland, 2010). There is a category of teachers’ commentaries that are
a reaction to students’ misuse of evaluation, e.g. a first-year student wrote that this scientist has suggested
too simple classification. The teacher advises the student to try to find something relevant in every
classification and to avoid labeling linguists whose contribution to the field has long been acclaimed. In
this case, the negative evaluation that is contained in the adjective simple (because the research of another
linguist is evaluated) is corrected by the teacher in terms of academic discourse values and in terms of
research ethics. Sometimes, when a positive evaluation of a linguist’s contribution is used, teachers may
correct students’ use of evaluation. Thus, for example, when a student wrote that the researcher NN has
developed a good typology, the teacher corrected the student by saying that we assess typology not in
terms of good and bad, but in terms of its relevancy to the purposes of the research, moreover, by saying
that the typology is good you place yourself in a position to judge the linguist’s work, which is
unacceptable from the point of view of academic discourse. In this case, the teacher encourages the
student to explore the categories of acceptability and unacceptability in research processes.
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Assuming the roles of editors, teachers give extensive commentaries on the language use and
style. Thus, e.g. when students analyse translations in the framework of translation studies research, they
may use such evaluative sentences like this translation sounds drier than the other one. The teacher’s
correction — this translation sounds less expressive than the other one.

Various psychological issues blocking motivation are cured by positive evaluation (Perfect
work!) which lessens the pressure and encourages students to continue researching, turning the teacher
into a psychologist.

At the last stages of the research the teacher becomes mostly a reviewer, which is mirrored in
the character of the evaluations used.

85% of commentaries contain explicit verbalized evaluation, while in 15% evaluation is
expressed in the form of advice to improve the passage. 99% of teachers’ evaluations on first year course
papers are negative, while 95% of teachers’ commentaries in theses (written by the same students)
contain positive evaluative means, for their writing skills have been drastically improved years 1 through
4.). In this case, we rely on the scientific adviser’s review on a student’s work and on the reviewer’s
feedback (for every student receives a feedback from an independent reviewer who evaluates the students
thesis and comments on relevancy, style, compliance with academic discourse rules and some such).

4. Conclusions: Towards the understanding of multidimensional character of developing
AW skills

Academic research starts for students when they make their first steps in the academe.
They shape their discourse identity throughout the university life and AW contributes into this process
significantly. It is the multidimensional character of AW that enables teachers to empower their students
with professionally meaningful skills. The multidimensional character of AW reveals itself in the
institutionally contextualized interactions between the student and his/her scientific advisor. First of all,
importantly, scientific advisors develop students’ ethic awareness, trying to reveal the values of the
academe to the researcher-beginners, the students’ understanding of the importance of these values
reveals itself in their written texts — when they cite scholars, when they respectfully evaluate scientists’
theories, contributions and typologies. Secondly, teachers promote life-long-learning to their students
(Vodyanitskaya, 2018), for the latter see that there is always a room for improvement in writing. Thirdly,
students become the members of discourse society, for they learn to analyze and take into account their
teachers’ evaluations and judgements, polishing their research skills. Developed AW skills outreach
academic environment, for students develop linguistically (learning to verbalize their research analysis)
and professionally. Their self-esteem is boosted in the process of mastering writing as well as speaking
skills (Suleimanova, Yaremenko & Vodyanitskaya, 2018). Scientific advisors’ commentaries have,
therefore, pedagogical, cultural, ethical, discoursive, psychological and linguistic impact. They change
over time with the changes in students’ writing. The roles they assume also change over time — with the
development of the student’s writing skills, teacher’s roles also develop.

What is relevant, such commentaries are aimed at developing understanding in academic
discourse (for more on understanding in academic discourse see Suleimanova 2013) and the final
presentations of students’ research results show that this understanding has been mutual.
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CZECH CURRICULAR REFORM IN THE REAR-VIEW MIRROR:
THE CASE OF FOREIGN LANGUAGE LEARNING

Pavel Brebera
Language Centre, University of Pardubice (Czech Republic)

Abstract

The aim of the paper is to present some insights into the long-term effects of the Czech curricular reform,
which was carried out at primary and lower-secondary level of educational system in the second half of
the previous decade. The author combines two relevant perspectives. The first viewpoint is represented by
referring to the outcomes of the author’s own longitudinal empirical research, which was carried out
within the years 2004-2007. The aforementioned study was focused on analysing the particular dimension
of English language teachers” professional competence in relation to the proclaimed goals of the
upcoming curricular reform. The second perspective intends to provide a valuable complementary picture
as it is based on the analysis of “language learning stories”, expressed by the current university students,
i.e. the addressees of the previous curricular reform. This small-scale empirical investigation was carried
out via a content analysis of the students” reflections on their prior learning experience. The arising
categories of qualitative data are interpreted with regard to the main principles of the curricular reform,
and discussed in terms of some potential ways of dealing with the issues of the university students’
previous language learning experience.

Keywords: English language learning, university students, teacher professional competence, curricular
reform.

1. Introduction

Over the past fifteen years, the Czech educational system has undergone numerous changes in
terms of the proclaimed goals of education, as well as of its content. One of the key topics of the Czech
pedagogical discourse in the previous years was the so-called curricular reform. The idea of the two-level
curriculum, consisting of the national curriculum (i.e. Framework Educational Programmes for the
particular levels of educational system) as the basis for creating the context-specific school curricula
(i.e. the respective School educational programmes), was expected to bring the desirable changes directed
towards long-term positive educational effects.

The obvious demands of carrying out the curricular reform successfully have always included
both the aspects of its temporal characteristics and the issues of an active involvement of teachers as key
agents of the reform. Besides, the need for perceiving this reform as a long-term process is clearly
formulated e.g. by Vrabcova and Pazlarova (2016, pp. 294-295), who distinguish between the so-called
period of systemic reconstruction (1999-2004), general implementation (2005-2011) and reform
modification (2012 and later). Furthermore, their empirical analysis deliberately focuses on the area of
teachers” attitudes, similarly to the studies of other authors in the Czech educational context during the
“reform modification period”, which have been carried out with the intention to analyse its effectiveness
(e.g. Janik et al. 2018 at secondary grammar schools, or Peskova et al. 2018 at primary schools).

The main aim of this text is to reflect back on the “general implementation” period of the
curricular reform through “the voices” of current university students of non-pedagogical study fields.
However, a useful starting point of further analyses might be found in drawing some parallels between the
outcomes of our own long-term empirical research conducted during the “general implementation” period
(namely 2004-2007) and some current findings related to the subsequent “reform modification stage”.

2. Perspectives on the curricular reform “at that time” and “at the moment”

It has been previously mentioned that the curricular reform primarily focused on new roles of
teachers in real-life school environments. General interest in the empirical evidence in the area of new
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teacher competences was reflected in numerous research studies, such as the one conducted by Strakova
et al. (2014), intended to find out whether the teachers “identify with the aspects of curricular reform that
are new and have no tradition in the Czech school” (Strakova et al. 2014, p. 65). A similar aim was
previously formulated also for our longitudinal empirical research from the period 2004-2007 (Brebera
2008, 2010), which represented the so-called “preparatory period” of the curricular reform at primary and
lower-secondary schools, i.e. before the official launch of the two-level curriculum system for these
schools. We investigated into the competences of novice teachers in the area of curricular design, and we
identified a very important determinant of the teacher professional development within the particular
school culture. Our results showed that the outside pressure on schools, which were suddenly expected to
perform as potential professional learning communities (the term according to Persson 2006, p. 35;
similarly Shulman & Shulman 2004, in their influential model of multi-level teacher learning), sometimes
even produced the type of results quite contrary to the proclaimed goals of the reform. Our empirical
evidence showed that the general perceptions of professional learning opportunities in schools could be
characterised in terms of “learning ignored” (in 2004-5), “learning rejected” (in 2005-6) and “learning
imposed” (in 2006-7) (Brebera 2008, pp. 12-13). Similarly, some current reflections on the curricular
reform in various contexts show e.g. that it “has been accepted by the Czech grammar school teachers to a
limited extent” (Janik et al. 2018, p. 66), which concerns both the so-called “subject/content-oriented
teachers” and the “student-oriented” ones (ibid). Moreover, there certainly exist noticeable individual
differences in the teachers” attitudes to the reform, characterised e.g. by Peskova et al. (2018) as “positive
— supporting, neutral — balancing and negative — disenchanted” (Peskova et al. 2018, p. 69).

An excellent complementary viewpoint to the previously presented general perspective on the
curricular reform could be found in the empirical research carried out by Cern4 et al. (2016) in the field of
foreign language learning. This study appears to be really valuable, mainly owing to the fact that the
authors investigated into individual foreign language learning stories of the research subjects who were
directly affected by the implementation of the curricular reform. This study involved a relatively large
group of the students of English language teaching programmes, it is based on a very complex and
precisely elaborated research methodology and presents very useful and deep insights into the role of
formal learning contexts but also the non-formal and informal ones in the process of building the attitudes
towards English language learning.

Here below, we try to offer the results of our own small-scale empirical investigation, carried out
with a similar intention, i.e. researching the perceived impact of various types of language learning
experience, acquired during the era of curricular reform, on the attitudes towards foreign language
learning. Nevertheless, in our research context we deal with a different researched population, which
consists of purely non-philological students. Besides, our viewpoint primarily intends to offer a synthesis
of the key categories that appeared in the perceptions of the novice teachers during the era of “triggering
the curricular reform” (i.e. 2004-2007, in Brebera 2010), with the reflections on the corresponding
concepts, as expressed by current non-philological students. To sum it up, the novice teachers’
perspective from the period 2004-2007 is represented by the following broad categories: “teachers as
agents of change, aims and competencies, educational content, textbooks, and cross-curricular links”
(ibid, pp.135-139). Accordingly, the key concepts that have been deliberately chosen as the basic
structure for categorising the current respondents’ reflections are: my language teachers, my language
achievements, my favourite and disliked areas of language learning, my textbooks, and my use of English
for real-life purposes.

3. Empirical evidence

3.1. Research methodology, context and participants

It has already been mentioned that the aim of our empirical research was to identify the specifics
of previous learning experience in the group of non-philological university students. Therefore, the
researched population consisted of the students of Bachelor degree study programmes in the field of
transport engineering, who enrolled into the particular one-semester intermediate courses of English for
Transport (i.e. Bl and B1+ according to the Common European Framework of Reference for Languages)
in the period 2014-17. Altogether, 71 students were involved in this empirical investigation.

The research included the qualitative part based on the content analysis of the student-generated
material within the specific blended learning task, and the quantitative part based on the feedback data
related to the previously mentioned task, collected by means of a semi-structured questionnaire.
The format of the student-generated material was defined in terms of the spoken presentation, entitled
“My language learning story”. In their narratives, the students were expected to reflect on their language
learning achievements during their university studies via commenting on their collection of the so-called
digital badges (for more about this particular blended task, see Brebera, Bezdickova 2019, pp. 95-96), and
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they were also invited to present their prior learning experience in other contexts. The research results,
which are presented below, are based on the aforementioned qualitative part (for the results of the
quantitative part, see Brebera, Bezdickova 2019, pp. 96-99).

3.2. Research results

3.2.1. Teachers as agents of change / My language teachers. The empirical research from the
period 2004-2007 revealed a huge variety of perceived attitudes towards change in schools. In some
schools, the curricular reform was obviously perceived as a great opportunity for innovations: “... I would
say that the teachers at our school are very progressive and open to any changes that would generally
improve teaching ...” (Brebera 2010, p. 146). On the other hand, numerous sceptical observations related
to the acceptance of the curricular reform appeared as well: “I had a feeling from the teachers here that
they were staring at me and grumbling: What the hell is she trying to do? Does it mean that also we will
have to do something extra?” (ibid. 149).

The obvious variability in terms of the continuum ranging from “progressive teachers” towards
the “resistant” ones was reflected also in the current students” memories of their primary and secondary
schools studies. A negative aspect that was mentioned quite frequently was the teachers” turnover, e.g.:
“I don't remember much because we had three teachers and it was not good”. Besides, some comments
manifested the pupils” disappointment related to their teachers’ professional competencies, e.g.: “Our
teacher knew less than we did. Lessons were boring with her and such a shame, it resulted that I lost an
interest in English;” or “It was in the 7" class. We learned new words and there was the word model
train. I like the trains and the model trains but the teacher said it isn’t an important word for us because
it won't be in the exam”. However, also the excitement connected with the experience of having highly
competent teachers still stays in the memories of the current university students, e.g.: “At the elementary
school, I liked my English teacher. He was very nice. I liked English;” or “We had a teacher who was
always in England. So, her English is really good and the experience from the lessons with her is
unforgettable.” Based on that, a conclusion might be drawn that the new generation of school pupils
seems to be aware of a huge impact of their former teachers on their attitudes towards language learning.
This fact might be one of the incentives for the forthcoming reform efforts.

3.2.2. Aims and competencies / My language achievements. One of the main ideas of the
curricular reform was to focus on the development of the learners” competencies. The positive efforts of
some of the teachers in this area were rewarded by some clearly observable pupils” achievements and at
the same time, they produced a higher level of the teachers” job satisfaction: “I know that it may take a
long time, maybe even several years. But I want to do it this way. I am really happy that something will
change. I really like it because I will be happy that I could do the project work at the elementary school.
Before I started studying the teacher training programme I didn’t even know what project work is. And
then I tried it out with the children, first only short-time and a short project. And they were so happy and
liked it so much when they were actively searching for new information. And what they also liked about it
was that their projects were displayed and everybody could look at them” (Brebera 2010, p. 146). On the
other hand, the newly formulated focus on the category of competencies was sometimes openly
questioned: “The key competencies are certainly important for the child and his/her life. On the other
hand, they do not guarantee that the child will be able to pass the entrance exam for the secondary school
or get a good job if he/she doesn’t have theoretical knowledge. I talked about it with my colleagues at
school and they think the same” (ibid. p. 163).

As regards the current university students” perceived language achievements, they were very
often expressed in terms of school grades, e.g.: “I always wanted English just because of school, because
I needed good marks;” especially in connection to the so called “maturita exam”, i.e. final secondary
school exam: “The teacher was strict, it was really hard, I got bad marks and I hated English at the
grammar school. But after this hell with the teacher, the “maturita” exam was easy.” Besides, the
perceived language achievements demonstrable outside the formal school context also appeared in the
reflections, and they concerned mainly the experience of being successful in real-life communicative
situations, e.g.: “I liked meeting new people and new language, I am very interested in languages. First of
all, learning is about culture which is connected with the language. Then I tried to speak about
everything with the native speaker when I was on holiday or some visitor came to our class;” or “When I
was younger I travelled a lot with my family and I was the only one who knew a few English sentences
because my family know just Russian and German language”. These comments point out that the students
still attach equal importance both to “learning for life”” and “learning for school”.
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3.2.3. Educational content / My favourite and disliked areas of language learning.
According to many comments from the period 2004-2007, the task of writing the school curriculum was
often perceived as a formal one: “Everybody says that in fact, nothing will really change, and that the
teachers will just re-write the things they have already been using for years, and they will just use a
different label for them” (Brebera 2010, p. 148). Nevertheless, other teachers undoubtedly demonstrated a
very responsible approach in the area of designing the educational content within the study subject
English language: “I think it should be something like a broader framework so I decided to design it in
this way: Reading skills — shopping, free time, holiday postcard; writing skills — holiday postcard;
listening skills — free time, etc. And I also added the recommended aids — cassette player, postcards,
textbook, worksheets, picture cards, etc.” (ibid, p. 163).

The current students” voices clearly reveal how the choice of the specific content might influence
the attitudes towards language learning either negatively (“This English was very hard because we
learned by heart long topics, it was terrible and I hated it”) or positively ( “Especially at the grammar
school, I liked small groups of people, and we communicated together and needed to maybe run some
meetings or do some interviews together”). From a more general perspective, the newly arising
requirement of studying two foreign languages at the primary level was occasionally questioned ( “In the
eighth class I started learning German and it makes me problems sometimes because I am mixing these
two languages. And sometimes it works like I mean something in Czech, then translate in German and
finally I can say it in English.”). Based on the previous comments, the choices of the educational content,
made at the level of formulating general language policies as well as in real schools, seem to be
absolutely vital from the perspective of creating a meaningful and well-functioning educational system.

3.2.4. Textbooks / My textbooks. Perhaps the most frequently discussed topic in the unstructured
teachers” debates in our research from 2004-2007 was the issue of textbooks. The curricular reform was
intended to encourage the creative way of using various teaching materials and this idea was also
reflected in many comments on the new school curriculum development: “My colleagues also like
working with this textbook. This textbook contains many funny stories about the family. The pupils like the
dramatization of these stories. And it is also full of songs” (Brebera 2010, p. 152). On the other hand, the
need for avoiding an overdependence of the new school curricula on the particular textbooks was
expressed as well: “In our teams, we discussed the importance of textbooks and concluded that the aims
and textbooks are important but the curriculum should not be based on them. We stated the outcomes for
each grade but not according to textbooks. The reason was that if we decided to change the textbook in
the future we would have to re-write the whole curriculum.” (ibid. 163).

Unlike the aforementioned teachers” huge interest in the issues of textbooks, the current
students” reflections on the period of their primary and secondary school studies included only occasional
remarks on the textbooks and classroom materials. They appeared only in the case of describing the
specific learning context (“in the kindergarten... we couldn’t read, we were learning from picture
books”) or in case of strongly positive emotions ( “...this is my first textbook. The magnificent Chit Chat
which was full of pictures and illustrations. It’s really the first thing that came to my mind if someone
asks me how I started learning English.”). Implicitly, the comments on the classroom materials appear in
the descriptions of preferred activity types, such as e.g. “We did a lot of reading with the magazine R and
R. and in this magazine there are lots of crosswords. I like crosswords.” This fact implies that the
categories of educational content and the teaching materials are to a certain extent overlapping both in the
teachers” as well as the students” perceptions.

3.2.5. Cross-curricular links / My use of English for real-life purposes. The new system of
curricular documents also supported the idea of creating meaningful links across the whole school
curriculum. This aspect of designing the new school curricula represented a very complex task for the
teachers but sometimes it was questioned even from the part of the students, e.g.: “I was really surprised
when we were talking about English speaking countries and the 7" graders told me that the biggest
English speaking country is China and that they really did mean it. After a long discussion they told me
that English classes are not Geography ones and that on English lessons they didn’t need to know these
things. I was really shocked” (Brebera 2010, p. 155). Nevertheless, the potential of interconnecting the
educational content of English language with other subjects appeared in many practical recommendations,
such as e.g.: “I might hate anything that is connected to physics but I don’t agree that it is useless to
connect English to physics. When you come to England and you want to buy something, the knowledge of
our measures would be useless for you there... So why don’t we use it for connecting both subjects —
miles, pounds, etc.... After all, when the kids come to England one day this might be more useful for them
than to know where Shakespeare used to live” (ibid, p.161).
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In their reflections, the current university students, who are predominantly technically-oriented,
very often commented on practical language learning opportunities beyond the scope of formal school
curricula, i.e. mainly films, series and sports on TV, PC games and holiday trips. The school-related
opportunities for establishing the links between the acquired language skills and other study areas were
expressed mainly in terms of the appreciation of school exchange programmes (“This photo is from the
secondary school when we were with friends and a teacher on Erasmus plus....We studied about ecology
and renewable energies. The teacher was from India so the communication was pretty hard but we made
it”), or following the particular professional interests ( “A¢ the secondary school I explored that English
could be important for 3D modelling and graphics. There was and still is the professional vocabulary
which I can get to know.”) Apparently, in the area of reflecting on the power of foreign language learning
across the curriculum, our specific group of technically-oriented respondents demonstrated the highest
level of personal fulfilment in accordance with the proclaimed principles of the curricular reform.

4. Conclusion and discussion

There are two main reasons for using the metaphor of a rear-view mirror in connection to the
curricular reform in the title of this text. Firstly, we intended to emphasise the general importance of
stimulating the reflective thinking and developing the metacognitive skills related to language learning.
Secondly, the metaphor was supposed to characterise our researched group, i.e. the future professionals in
the area of transport engineering, since the concept of rear-view mirror represents a relatively relevant
technical expression used within this particular professional group. In short, we may assume that the
aspects of both “looking back™ and “thinking forward” with regard to one’s professional needs represent
one of the essential components of English language education at the tertiary level.

Besides, it was proved that the concepts which produced such strong feelings among the novice
teachers during the initial stage of the curricular reform (i.e. 2004-2007) resonate to a certain extent also
in unstructured reflective narratives of the people who experienced this era from the student’s perspective.
Therefore, there appears to exist a clear conceptual inter-relation between those who provide the
education and those in the role of its recipients, in this case the “addressees” of the curricular reform.
In conclusion, our findings imply that the long-term effects of the curricular reform are always worth
investigating since they may serve as a very useful basis for shaping the particular educational policies at
the present time as well as in the future.
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Abstract

This paper illustrates the educative path — aimed at learning the basis of architectural survey — we propose
to the students in the first year, as part of the Drawing and Survey Laboratory (bachelor’s degree in
Architecture). The primary focus of the Laboratory is to guide them in studying and using the graphic
languages and related fundamental tools. In this case, architectural survey comes as a cognitive tool of
fundamental importance for the analysis and understanding of architectural artefacts. The main objective
of the exercises carried out during the Laboratory is to prepare student by a gradual theoretical and
technical path for the direct and indirect operations of survey. During the first semester the course
includes a first operation of surveying an architectural drawing (during the exercise of critical redraw of a
published project), giving birth to an ideal scalar approach to the themes of survey, both manual (direct
survey) and digital (PR, SfM), which combines and develops horizontal and vertical skills. Here, we
discuss the main passages of the path of survey through an emblematic case study from Torino.

Keywords: Architectural drawing and survey, architectural education, integrated architectural survey,
architectural heritage, process of knowledge.

1. Introduction: The Architect and the study of the built environment (MP, UZ)

Since the dawn of his profession, the Architect has been the professional who shapes the built
world by designing its volumes, spaces and places. However, it is important to remember that in the
contemporary world, in the European context and specifically in Italy, the Architect has to deal with a
highly stratified context, characterized by the presence of a significant amount of existing building and
architectural/landscape heritage, that arise the necessity of a productive dialogue (Piano & Cassigoli
2009). Therefore, the Architect is increasingly working on existing buildings. This makes it necessary that
he should be able, even if often supported by other professionals, to obtain metric, material, technological
knowledge of the architectural artefacts before working on it. Then, it is necessary to provide students of
Architecture with the skills and related tools that might be useful to build this knowledge.

Over the years, however, the transition from a five-year to a 3+2 degree course (Bologna
process) has certainly required a remodeling of the educational programs, with the primary purpose of
preparing three-year graduates in the world of work with specific expendable skills. Among these skills,
the geometric knowledge (and not only) of the built environment stands out. In the architectural field, this
process takes place through that set of operations, not only technical, but theoretical, that are grouped
under the name of Survey (Ippolito 2016). Thanks to new technologies, it has been recognized for years
as a result of integration of multiple analysis processes (historical, material, structural, etc.) and different
measurement techniques (eg. meters, disto, theodolite, LIDAR, photogrammetry and SfM, etc.).

2. Designing the educative path (UZ)

Observe, notice, grasp and annotate, graphically. This, in short, is a first approach to the
architectural object. But how to observe, what to note, what aspects to grasp or to write down and... which
is the right communicative modality? Usually, these are the questions we ask our students of the Drawing
and Survey Laboratory of the first year of the bachelor’s in Architecture. They are extremely
heterogeneous students by school training; therefore, we cannot make use of prerequisites, we must offer
them a complete educative path that, within a few months, allows them to face the subsequent courses.
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This path must aim at structuring the scientific, theoretical and applicative bases of the graphic language:
the Architect’s own expression, useful to conceive, know and communicate the built environment.
Moreover, we need to provide the bases for the Survey, following the Ministerial rules (DM 30 October
2015, n. 855) that, for our discipline, Drawing, indicates drawing as «a means of knowledge of the laws
that govern the formal structure, an instrument for the analysis of existing values, an expressive act and
visual communication of the design idea at the different dimensions» and survey «as a tool for knowledge
of the architectural, urban and environmental reality, through direct and instrumental methodologies up to
the most advanced ones».

We face the issues of direct analysis of existing buildings by means of theoretical lectures and
practical applications, starting from the foundations and applications of descriptive geometry,
to consciously work on drawing and redrawing published project and survey practices. Experiencing with
redrawing of published projects allows students to investigate the graphic language and formulate their
first interpretations (Spallone 2016; Zich, Comparetto and Pavignano 2019). Subsequently,
the educational path makes use of the newly acquired skills to approach the real object, starting from the
critical reading of graphical sources and developing direct and indirect survey of the built artefact.

3. Case study: Casa Maffei in Torino (UZ)

Choosing the example becomes part of the educational path: we need an easily accessible
building (to let students apply survey techniques), whose original project is still available. It also must be
extremely significant for a reading through the rudiments of the perceptual survey, between form and
proportion. For this exercise we chose Casa Maffei in Torino, sited in corso Montevecchio 50.

We start from the Census of environmental cultural heritage in the municipality of Torino which
systematized in a logical grid heterogeneous information from archival and bibliographic sources: it
describes Casa Maffei as a «civilian building [...] of historical, artistic and environmental value, designed
by A. Vandone di Cortemiglia in an Art Nouveau style with Lombard school influences in 1904» (Nelva
1984). It is precisely from the critical reading of the archive documents that the activity begins (Figure 1).

3.1. Maffei’s house in Turin: Redrawing the project (EC-UZ)

The redrawing activity is an opportunity to discuss the validity of the graphical sources,
the relationship between the scale of representation and the qualitative/quantitative aspects of the
information and graphic standards (both for its original representation and its remediation). The practice
of redrawing an architecture can have multiple declinations, from working on an archive drawing or on
published sources, to interpreting a photographic image or the result of its geometric transformation.
As such, redrawing a building offers the possibility of exploring the different values of representation,
ranging from the study of the design idea to the analysis of the as built by means of its survey. Redrawing
is a heuristic practice that involves critical evaluations of the graphic sources; in fact: «redrawing consists
of a real transcription, with a high content of abstraction: the process starts from the recognition of each
sign, as part of the building [...] and arrives to another type of sign, which responds to the codified
language of the architectural drawing. Each line of the graphic sources must therefore be read,
recognized, interpreted and then retraced» (Spallone 2016, p. 735). In this sense, redrawing a project
starting from a graphic source, allows students to study the architectural forms not from the real object,
but from its representations, operating a survey of an architecture ‘on paper’. This process gets the student
used in reading drawings in various scales. Consequently, the student is obliged to think on the concept of
representation scale. The information offered by the sources never seems exhaustive and often the work
becomes a search for those data to be considered more reliable than others to base one’s hypothesis of
critical reading. Therefore, by tackling the redrawing in scale, the student is led to think on the
qualitative/quantitative aspects of the graphic information to be managed: if representing at the same
scale of the graphic source, he will adopt the same level of detail of the source itself, adding elements
derived from the graphic conventions of architectural drawing. By making the change of scale to a less
detailed one (i.e. from 1:100 to 1:50), he will decide which information is visible on this scale and which
information will be lost and will remain only on the original drawings. For example, in this case, the
1:100 metric scale indicated in the drawings and the presence of some dimensions allow the student to
correctly scale them on the CAAD. This step is the first one in order to redraw the original project.
It follows the vectorization of the graphic source. This task allows the student to practice with the
software and the notions of physical drawing scale and scaling of the same in the virtual (therefore
infinite) space of the CAAD. During the process, however, it is necessary to make a reduction of the
measure detected on the drawing, bringing them back to finite numbers that can be easily interpreted.
This last step unites the practice of redrawing the survey practice, thus making the redrawing activity
more like the restitution of a survey. The procedure is in fact to read a measure (which in this case is a
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measure on a drawing) and bring it back on the drawing itself. As a process of knowledge, all the
iconographic apparatus represents a tool to study its author’s graphic codes and to correctly interpret their
use. First, we focus on the fagade, extrapolating the measurements from the project plans, suitably scaled.
In order to prepare the student for the survey of the facades through the use of the RDF software.

Figure 1. The case study: Palazzo Maffei in Turin. a) the building and its urban context; b) main facade;
¢), d), e), f) original project of Palazzo Maffei from the Building Archive of the City of Turin, all right reserved.

3.2. Maffei’s house in Turin: Geometrical perspective rectification (OB-DM-MP)

As second step, we introduce simplified methodologies for indirect survey: the photo
rectification (of a geometric type) is one of the most appropriate in the first year of Architecture. From the
point of view of descriptive geometry, straightening is an automated application of projective homology
that transforms a central perspective into an orthogonal projection (Bassi Gerbi 1995) usable for the
survey and analysis of facades or flat architectural elements, characterized by evident horizontal and
vertical axiality. Flat objects are those artifacts where we can recognize one or more vertical reference
plans (on each elevations) on which lie a sufficient number of elements characterizing the fagades to be
surveyed (openings, decorations, technological elements, etc.).

The described process involves two distinct steps: the acquisition of data, in this case shooting
the photos, and the graphic restitution. The latter is the set of operations designed to reconstruct the true
form of the photographed object. This process requires at least a photo of the object and the knowledge of
at least two significant dimensions, to be measured on the object (one vertical and one horizontal).
The operative practice starts from the correct method of photo acquisition: the visual field of the optical
cone must display the sectors on which the two linear measures — which will allow the scaling of the
frame (both on the straightening software and on the CAAD) — lie. This technique is adaptable to the most
common forms of radiometric acquisition available today, such as smartphones, tablets, compact cameras.
The photo of the element to be rectified must be appropriately acquired, possibly using lenses that contain
medium-radial distortions, setting a resolution (dpi) that allows enlargement, up to the reading of the
detail of interest, and without excessive contrast. It is therefore clear that the distance between the object
to be photographed and the point of view is a not negligible parameter.

We use RDF, a software developed at the [IUAV Photogrammetry Laboratory at the end of the
90s (www.iuav.it/sistema-de/laboratori2/cosa-offri/software/index.htm), still usable on the most modern
pc. The operations to be carried out to obtain a rectification must be carried out carefully and without
further simplifications. We refer to the operating manual available on the IUAYV site.

We summarized the procedure performed to obtain the geometric straightening of a portion of
the bas-reliefs to decorate the facade of Casa Maffei. Given its location (fourth floor), this portion of the
decorative apparatus cannot be directly reached, therefore it would be very complicated to acquire the two
linear measures for its straightening. Consequently, as a first procedure, an overall geometric
straightening of the facade was performed using two dimensions, directly acquired on the building,
relating to the total width of the facade and its height, measured from the upper edge of the windowsill on
the mezzanine floor to the lower edge of the band of decoration placed under the windows of the fourth
floor. While operating in geometric mode, it is necessary to consider the almost total impossibility of
verifying the errors committed, both in the digitization of the geometric parameters and in recognizing
them directly on the fagade. So students must be aware of the risk of falling into a series of errors, for
example: setting erroneous parallelisms of bundles of straight lines, obtained from architectural elements
on which there is no possibility of control or verification; or processing the drawing of a fagade without
considering the error of scale and perspective due to the assembly of elements that deviate strongly from
the height of the reference plane.
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3.3. Maffei’s house in Turin: Redrawing the rectified photos (EC-UZ)

Once obtained the rectified photos of the elevation of the house (and its details), we proceed
again to the redrawing of the same on CAAD (Figure 2f). Also, in this case the student must organize the
layers of the file and, therefore, practice the critical extrapolation, for quality and quantity, of the
elements of the elevation. In this phase, the CAAD tool proves to be the most suitable for relating the
different digitalized sources. The process of redrawing on rectified photos differs from that of the graphic
source by mean of data interpretation: synthetizing the signs that characterize the form is now an
operation done directly on the object photo (Figure 2h), thus not mediated by the language of the author
of the archival drawing (Figure 2g).

Figure 3. Issues of redrawing and surveying Casa Maffei: a) original picture, horizontal and vertical alignments are
highlighted with red lines; b) rectified photo, c) original picture used for the detail of the decoration, horizontal and
vertical alignments are highlighted with red lines; d) rectified photo, e) redrawing a slice of the elevation on the
archival graphic source; f) redrawing the same slice on the rectified photo,; g) redrawing the detail of the decoration
on the archival graphic source; h) redrawing the same detail on the rectified photo, i) SfM elaborated model (half of
the fagade) as oriented by the software; j) orthographic view of the same model; k), 1) Detail SfM elaborated model.

3.4. Casa Maffei in Turin: The SfM survey (MP)

The latest didactic experience deal with automated frame processing, with the range imaging
Structure from Motion approach (Hdming and Peters 2010): in this way we move from the processing of a
single photo, which allows the reconstruction of a rectified photo (and consequently to extrapolate only
two-dimensional measurements on the reference plane), to an elaboration of several frames, which lead to
the construction of a three-dimensional model of the object (therefore opening the possibility of
extrapolating three-dimensional measurements) (De Luca 2011).

For the activity we use the Autodesk® Recap Photo™ (EDU release). This software is limited in
the quantity of usable photos (100) the user cannot set the operating parameters (camera calibration,
relative and absolute orientations of the frames, etc.). However, since it is a cloud-based software, this
allows all students to proceed with the creation of an exportable mesh models without having a powerful
pc. Since it is not possible to set control points on individual frames, it is clear how the use of this
solution must be calibrated according to the obtainable results (of which is not possible an accurate
control) and must be proposed as the first non-definitive approach to the problem of SfM range imaging
survey. A consequence of the lack of control is the not always perfect orientation of the elaborated model
in the space (Figure 2i), which could therefore be difficult to manage. The workflow involves taking
photos with an overlap of about 70%, and at different angles, so that the software can automatically
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recognize a suitable number of homologous points and elaborate the digital model. The use of Recap
Photo™ puts students in front of the possibility of learning a method of taking photos and of a posteriori
empirical critical evaluation of the results obtained in a completely automatic way. If the mesh model
appears to be consistent with the detected object then we can extrapolate high resolution flat views,
obtaining photo planes similar to those processed by RDF. We propose the use of this technique to
claborate detailed drawings (in 1:50 or 1:20 scale) of details of the buildings to be detected and,
potentially, to obtain metric information of portions that cannot be directly surveyed (difficult to access or
shape) (Figure 2k, 1).

4. Conclusions (MP-UZ)

The described educational path must be commented taking into account the context of
application of the various tools proposed and the beneficiaries. All the activity, founded on the basis of a
learning by doing approach, is aimed at developing the ability to critically select tools and procedures
useful for the assigned task. In this sense, the generic redrawing of existing buildings, «carried out by
students starting from graphic sources or from real life», or on the basis of metric processed photos,
contributes to the construction of the graphic language (and not only) that students should be able to
master as future professionals (Spallone 2017, p. 57). Furthermore, the photo rectification, aimed at the
realization of a survey, must be taken into consideration when the analysis of the built environment or the
study of an architectural artefact does not require its orientation in space based on points of known
coordinates, still not fitting for rigorous error control. On the other hand, the automation of the survey
process, by means of a simple SfM technique, offers an advanced instrumental approach, with multiple
advantages in terms of visual impact of the graphic production, but colliding with the actual impossibility
of controlling the process and, therefore, with the real possibility of obtaining materials of difficult
interpretation. In this sense, it is fundamental for students to understand its limits above all. In this regard,
Paolo Belardi (1996) notes that the mastery of software promotes a sort of new manual skill, no longer
limited by the materiality of the ‘graphic sign’, however it is clear how much there remains a substantial
difficulty which sees students as protagonists: their unaware use of software specifically designed to
automatically perform important tasks is in no case immediate, but must be determined by a conscious
use of the IT medium. In conclusion, the proposed path wants to be the activator of the students’
awareness and related development of a critical, implementable approach to the study of the built
architectural fact, whose operational phases, part of the path, are applicable tools only on specific cases.
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Abstract

The aim of this study is to investigate how the concept of “authentic learning” and “authentic assessment”
is formed in the discourse of education executives. Authentic learning is based on the theory of social
constructivism, according to which the social nature of knowledge is emphasized and the learner builds
knowledge by creating meaningful authentic activities. Authentic assessment is described as a dynamic
form of assessment which focuses on the skills developed by students during the learning process.
The design of learning environments is based on the nine features of authentic learning, constructivism
and the theory of embedded learning. In this study examples of authentic activities that support authentic
learning environments are presented. In these activities a variety of authentic techniques are used and they
are related to different subjects, such as Physics, Ancient Greek, Mathematics, Environmental studies, etc.
The sample of the study consisted of 114 adults participating in a training program as a qualification for
their professional development during the year 2018-2019. Quantitative analysis of the data was
conducted. The analysis of the data revealed that an authentic learning environment consists of
experientiality, interdisciplinarity, team work, problem solving, self-assessment, peer-assessment,
real-world relevance, which are characteristics of authentic learning and assessment. Moreover, the
implementation of authentic learning activities in different learning contexts can lead to the development
of cognitive, metacognitive, social and communicative skills of the 21st century.

Keywords: Authentic learning, authentic assessment, authentic activities, 21st century skills.

1. Introduction

Authentic learning may be more important than ever in a rapidly changing world, where
individuals are expected to progress through multiple roles. Although foundational skills (reading,
writing, mathematics, history, language) remain essential, a more complex set of competencies are
required today. The skills that are required to adapt to new conditions are classified into four categories
(Binkley, Erstad, Herman, Raizen, Ripley, Miller-Ricci, Rumble, 2012): ways of thinking ways of
working, working tools and living in the world (citizenship, life and career etc). Therefore, schools must
be connected with the real needs of society and promote changes that are necessary for the development
of the 21st century skills. The changes must aim at different learning and assessment environments that
can be created by "authentic learning".

Authentic learning is based on the theory of social constructivism and supports authentic
learning environments where learners build knowledge by creating meaningful authentic activities.
According to Lombardi and Oblinger (2007), authentic learning is “a type of learning that focuses on
real-world, problems, using role-playing exercises, problem-solving activities, case studies, simulations,
virtual learning communities, self-assessment and peer assessment” (p.2). Har (2016) defines it as
“learning which happens by participating and working on real-world problems” (p. 2).

Authentic learning environments simulate real life problems and create the opportunity for using
alternative approaches to solve a problem combining different ways of working and thinking. Therefore,
problem-solving activities, simulations, on line learning communities, projects etc. can be used to
implement authentic learning in school environments. Reeves, Herrington and Oliver (2002) describe
what authenticity means in the design of learning activities. They present ten characteristics that define
authentic Learning activities: 1. Authentic Learning activities have real world relevance, 2. Authentic
Learning activities are ill-defined, 3. Authentic Learning activities require sustained student effort,
4. Authentic Learning activities involve multiple perspectives and resources, 5. Authentic Learning
activities involve collaboration, 6. Authentic Learning activities provide opportunities for reflection,
7. Authentic Learning activities encourage interdisciplinary perspectives, 8. Authentic Learning activities
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integrate assessments, 9. Authentic Learning activities create polished products, 10. Authentic Learning
activities produce diverse outcomes.

Students taking part in authentic learning activities are able to develop cognitive, social and
metacognitive skills, as they use knowledge to decide the steps and the strategies they must take on to
solve a real life problem (Wornyo, Klu & Motlhaka, 2018; Reeves, Herrington, & Oliver, 2002).

2. Method

2.1. Objective and research questions
The objective of this study is to investigate the concept of “authentic learning” and “authentic
assessment” as it was revealed by education executives. In specific, the present study explores:
o How education executives create an authentic learning environment using specific examples of
authentic learning activities.
o What results they expect to receive from the implementation of the authentic learning activities
o What education executives consider as “authentic learning” and “authentic assessment”
Research Questions:
e What learning and assessment techniques do education executives use to ensure the
authenticity of learning and assessment?
o What are the characteristics of authentic learning activities according to education executives?
o What kind of skills do they consider to be developed by students through the specific options?

2.2. Research strategy and instrument

A qualitative data analysis was carried out. The qualitative study was regarded appropriate
because the researchers were interested to investigate how the concept of “authentic learning” and
“authentic assessment” is formed in the discourse of the education executives (Delikari, 2005).
All recorded data were analyzed by thematic analysis (Creswell, 2000). Data were collected in one phase
for all the participants. The questionnaire that was administered to the education executives was divided
into three categories. The questions were open, so the education executives had the opportunity to express
their conceptions about the meaning of authentic learning and authentic assessment. Moreover,
quantitative analysis of the data was conducted. 114 questionnaires were collected in total.

2.3. Participants

The sample of the research consisted of 114 adults participating in a training program in order to
obtain a certification in leadership and management in education during the year 2018-2019. The trainees
were education executives with previous experience in education. At the end of the training program the
trainees had to complete questionnaires online. They had to define “authentic learning” and authentic
assessment”, describe the connection between authentic learning and authentic assessment and give
examples of authentic learning activities and techniques of authentic assessment that they had used in
their teaching practices”.

3. Results

48 men (42%) and 66 women (58%) participated in the study. 43 of the men and 56 of the
women answered the questions. 15 of them did not answer the question about giving examples of
authentic learning and assessment techniques.

Table 1. The participants according to gender.

They answered | They did not answer | Participants

n % v % v %
Male 43 89,6 5 10,4 48 100
Female 56 84,8 10 15,2 66 100
Total 99 86,8 15 13,2 114 100

Table 2 shows the type of authentic activity chosen by education executives according to their
gender.
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Table 2. Types of authentic learning activities according to gender.

Men Women Total
v % % % % %
project 21 23,3 28 22,8 49 23,0
portfolio 11 12,2 23 18,7 34 16,0
role-playing 6 6,7 5 4,1 11 5,2
case study 6 6,7 5 4,1 11 52
problem solving 6 6,7 5 4,1 11 52
rubric 7 7.8 5 4,1 12 5,6
concept map 5 56 9 7,3 14 6,6
simulation 3 3,3 9 7,3 12 5,6
self-assessment 5 5,6 7 5,7 12 5,6
peer-assessment 4 4,4 8 6,5 12 5,6
diary 2 2,2 3 2,4 5 2,3
ICT 7 7,8 5 4,1 12 5,6
experiment 2 2,2 3 2.4 5 2,3
brainstorming 0 0,0 1 0,8 1 0,5
observation 3 3,3 3 2,4 6 2,8
debate 1 1,1 1 0,8 2 0,9
visit 1 1,1 3 2,4 4 1,9
Answers in total 90 100 123 100 213 100

The findings resulting from qualitative data collected through questionnaires were grouped in
three categories according to the purposes of the study. The researchers divided the findings of the
research into the following three categories: the types of authentic learning and assessment techniques,
the characteristics of authentic learning environments and the skills the students can develop through the
participation in authentic activities, according to the perceptions of the education executives.

The education executives, who were of different specialties, gave examples of authentic learning
and assessment activities supporting authentic learning environments used in their daily school practice in
a variety of subjects such as Maths, History, Geography, Biology, Physics, Literature, Religion
Education, Chemistry etc.

Most education executives in the sample (n=83) answered that project and portfolio are the
authentic techniques they mostly use in their school practices. According to their answers, project and
portfolio have the characteristics of authentic learning and assessment and support authentic
environments. Using this kind of techniques, students learn to work in groups, reflect on their
experiences, develop critical thinking, cognitive, social and metacognitive skills, use strategies to solve a
problem, design plans and follow steps to achieve a goal. One dominant skill that came up from the study
is the skill that students can develop to solve a problem using a variety of sources distinguishing relevant
from irrelevant information. The students associate the gained knowledge with everyday life discovering
links, they become an active part of the process of gaining knowledge and they are activated through a
process of creation.

From their answers emerged the fact that all the above authentic activities are a form of
experiential learning where students are initially exposed to an experience and then encouraged to reflect
on it and develop new knowledge, skills, skills, attitudes and behaviors (Phillips, 2004). “Students’
develop imagination and creativity. They apply knowledge in practice and in situations of everyday life
and they develop critical thinking through experiential activities” (P.89). Indicative examples of project
that focus on experiential learning are the following: “In Geography students were asked to make a
research of a country they were interested in and to make a tourist guide of that country. Then they had to
take on the role of a tour guide (role playing). (P.3). A primary school in a tourist coastal area had to
make a tourist guide for their area in which they had to highlight the advantages of their place among
other schools in Greece in order to make other students visit it. Students had the chance to select between
a printed tourist and a digital one by creating a website or posting it on local blogs” (P.10)

In Experiential learning skills, which is a basic characteristic of authentic learning, knowledge,
and experience are acquired outside the traditional academic classroom setting. “Students of an
elementary school who want to study plants make their own vegetable garden and through this they learn
all the stages of vegetable development, the ways of cultivation, the parts of the plants, their species, the
amount of water they need as well as the frequency of watering. They learn how to take responsibility for
their protection, get to know their enemies and the ways of protection” (P.33).

In role-playing activities “Learning takes place through a role-playing game for students,
sometimes representing traders and sometimes customers. In an experiential way, students learn how to
use the knowledge they acquire in dealing with real-life situations” (46). “In authentic learning contexts
the students take on the role of Municipal Counselor and try to face the big problem of pollution in the
city they live. They try to propose solutions in order to solve the problem” (P.100)
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According to the participants’ answers in all kinds of authentic activities (project, simulation,
role playing, case study, c-map etc) students become an active part of the learning process through their
participation in authentic activities. "Students act on their own by researching data, recording opinions,
exchanging opinions, announcing results and developing cognitive and social skills."

Another basic characteristic of authentic learning and assessment which became apparent from
the analysis of the answers is team work. In all kinds of authentic learning activities students work in
groups, interact with others, cooperate and respect the other members of the team. “Students share and
exchange views, attitudes, experiences and information about a problem” (P.58).

Moreover, the analysis of the data revealed self-assessment and peer assessment as dominant
authentic characteristics in all kinds of the authentic examples (project, simulation, role playing, case
study, c-map, diary etc.). The students are able to learn on their own how to find answers to some of the
inconsistencies they came across and to resolve the ambiguities embedded in some of the tasks. For
example “Students evaluating the work of their classmates, realize their mistakes and reflect on their own
learning process”. “They can get information from the others team members and compare it with theirs,
express their point of view and correct their mistakes”. “Using concept maps, teachers can identify
students' weaknesses and adapt their lesson to the students’ needs”. “The student chooses the tasks he
will include in his/her portfolio based on goals and criteria that are defined by him/her with the help of
the teacher” (P.74).

In authentic activities students are able to get engaged in inquiry and problem solving, decision
making and scientific research. Problem solving was emerged as a basic characteristic and as a
metacognitive skill. “In Physics a rainy day can be the cause for exploring the circle of water.
The students ask questions, such as “why is it raining?”, “where does the rain come from”, etc.
After activating the pre-existing knowledge, the teacher follows the steps of constructive learning, i.e.
students formulate questions, make predictions and are led to formulate functional definitions and draw
conclusions. Through experimentation they will approach the concepts of melting, coagulation, solubility,
ventilation” (P.22).

4. Discussion

In this study we have focused on the definition of authentic learning and authentic assessment
according to the perceptions of education executives. The participants through specific examples given on
how to create an authentic learning environment were led to the definition of authentic learning and
authentic assessment, which is consistent with the literature (Oblinger, 2007; Har, 2016; Herrington
& Oliver, 2000 Wornyo et.al, 2018). From the results of the research the authentic techniques that have
been used most were project, portfolio, problem solving, self-assessment and peer assessment, role
playing and the use of ICT.

In authentic learning and assessment students construct their own knowledge through research
and problem solving and develop critical thinking and metacognitive skills. Through authentic learning,
students work in groups, they take initiatives and think creatively. Through inquiry and the expression
of different ways of thinking, the students are encouraged to collaborate, to respect and consult one
another (Wornyo et.al, 2018). According to the participants’ answers, for example in the project method
students are able to explore and solve problems by choosing information through collaboration and
dialogue. The results are consistent with other research, where through Project Based Learning (PBL),
students have the opportunity to be involved in problem-solving, decision-making and scientific research
(Hmelo-Silver, 2004; Panasan & Nuangchalerm, 2010; Thomas, 2000). Regarding rubrics, according to
Jonsson, and Svingby (2007), when they are used by students to assess their own performance,
the students are encouraged to take responsibility for their own learning and they are able to appreciate
the strengths and weaknesses of their learning work. On the contrary, Orsmond and Merry (1996), argue
that students might not find the qualities in their work even if they know what to look for, since they have
a less developed sense of how to interpret criteria.

The findings of this study indicate that the above techniques give students the opportunity to use
previous experiences and knowledge and share them in groups in order to gain new knowledge.
According to Jarvis (1999:122), this happens, because these techniques are focused on students who use
pre-existing knowledge to solve problems and collaborate. Authentic learning is an active learning
process where students are not passive. It has been observed that this learning is necessary for developing
critical thinking skills and scientific contents (Apedoe, Walker, & Reeves, 2006).

As far as experientiality and interdisciplinarity are concerned, the analysis of the data indicated
that they are key characteristics of authentic learning, as we find them as key characteristics in many
examples of our study, such as project, portfolio, role playing and problem solving. This is in line with
literature according to which students’ experiences are enriched by providing them multiple perspectives
of a single topic or issue and authentic learning activities encourage interdisciplinary perspectives (Oliver,
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Herrington & Reeves, 2011). Finally, the important role of ICT in authentic learning environments was
referred by most of the participants.

From the answers of the participants, we are led to the conclusion that assessment of authentic
learning can take the form of a number of evaluation measures which do not include formal tests, such as
portfolios, journals, and self-assessment but they create opportunities which enable students to craft
polished performances (McLellan, 1996).

5. Conclusions

While authentic learning environments are appealing, much research needs to be conducted on
how to use them in an effective way in classrooms. In addition, much research needs to be conducted on
the importance of the role of teachers who need to have a clear rationale for completing the task,
understanding of the real-life application of the task and appropriate support to complete the task. Future
research needs to focus on authentic environments that support student learning and enrich learning
experiences. However, for this to happen it is necessary for teachers to carefully design and facilitate
classroom tasks that promote the principles of authentic learning. Finally, the findings could be a trigger
for further research in which the perceptions and views of the students about authentic learning and
assessment could be investigated.
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DESIGN BASED ON ICF
THE TRAINING COURSES FOR IN-SERVICE TEACHERS
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Abstract

The bio-psychosocial model is increasingly becoming the reference for the planning/organization of
inclusive interventions, in Europe and in the Italian schools. The ICF has been one of the main topics
(1. 107/2015) in the last three-year Italian teacher training plan but it requires to change the traditional
way of consider and train on the design skill of teachers.

The work presents the procedures, the technique and the early results of three professional training
courses evaluation (years 2017-2019). The courses involved 73 in-service teachers in a southern Italian
area and aimed to enhance the design skills of Individualized Education Plan (IEP) based on ICF model.
According to the Kirkpatrick Model, the evaluation has been conducted on the teachers’ ‘learnings’ and
‘transfer’ detected through pre-post test and a document analysis of the PEI-ICF produced.

The study highlighted few linguistic and semantic difficulties (alphanumeric codes, meanings of capacity
and performance in the reading of the Functional Profiles) and a better teachers’ sensitivity to the
environmental component of the functioning. It also outlines some procedures in order to evaluate the
training ‘results’, in terms of learning stability.

This offers some useful arguments for the construction of a possible trans-national platform - sharing of
practices, data-base — about the training of school teachers on ICF bio-psychosocial model.

Keywords: International classification of functioning disability and health, special education, school
inclusion, in-service teachers’ training.

1. Introduction — ICF: A gap between theory and teachers’ training

The ‘International Classification of Functioning, Disability and Health’ (ICF), as a framework
for describing the adult health and disability at both individual and population levels, is inspired by a
bio-psychosocial model and is officially endorsed by WHO Member States 2001 (WHO, 2001), then
adapted to the children and youth (WHO, 2007). The term 'functioning' refers to the neutral interaction
between the individual (with a given health condition) and the contextual factors (environmental and
personal); it exceeds the traditional concept of ‘disability’ as ‘deficit’ in a dynamic relation between four
components - Body Functions and Structures, Activities, Participation, Environmental and Personal
factors! (v. Figure 1), linked to meaningful relationship and quality of life — Hollenweger, 2014;
UNESCO, 1994); it offers a ‘new paradigm and taxonomy of human functioning and disability, which
can be used to guide holistic and interdisciplinary approaches to assessment and intervention’
(Simeonsson, 2009, p. 70).

Figure 1. Structure of ICF (WHO, 2013, p. 18).

!Participation as involvement in a life situation and environmental factors as “attitudes or physical-social environment in which
people live and lead their existence'.
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The ICF framework introduces more specific meanings: 4 levels for qualifying each component
(no problem, mild, moderate, complete); alphanumeric codes for summarizing dimensions, chapters,
qualifiers?; tow important distinctions - between performance (in the current environment) and capacity
(in a standard environment) into 'Activity and Participation' and between barriers and facilitators into
'Environmental factors’ component (Chiappetta Cajola et al., 2016).

WHO has elaborated numerous explanatory tools useful for creating a common knowledge base
for professionals in the medical, psycho-social and educational area involved as trainers and users
(Tokunaga, 2008) - checklist, short list, e-learning platform with tools and quizzes for verify. Despite,
the ICF bio-psychosocial model is increasingly becoming the reference for the planning/organization of
inclusive interventions, mostly in Europe (Sanches-Ferreira et al., 2018; Moretti et al., 2012), however
‘there has been relatively little use of the ICF-CY in educational settings and for eligibility decisions
about scarce education provision’ (Norwich, 2016, p. 10).

Researches show the ICF usefulness for in-depth description of individual and student’s (Klang
et al. 2016) needs, the development of individualized programs (Sanches-Ferreira et al., 2015), the wide
decision-making, a better comparison of specific cases but also the need to train teachers: a. to read the
objectives form a more global perspective and on multiple domains (Sanches-Ferreira et al., 2013); b. to
assume environment as an indispensable aspect of intervention (Castro et al., 2014). One of the early
experiences of professional development in Italy, aimed at design the IEP though the services, parents and
school collaboration (Francescutti et al., 2009), found a satisfactory adhesion to the new ICF-based
protocols but also difficulties in distinguish roles and responsibilities as well as in assume 'environment'
as a category for procedures and materials. Some recent researches on the elaboration of IEP (Meucci et
al., 2014) reported teachers' difficulties in using constructs as ‘bodily impairments', capacity and
participation and in full understanding distinction between barriers and facilitators.

As noted by Norwich (2016, p. 10) ‘these results suggest (...) that there is a gap between the ICF
theory and IEP development practice that raises questions about how the ICF policy innovation has been
implemented and adopted’ (p. 8) and how teacher training should be enhanced.

2. Design and objectives — Training on ICF design skill of teachers

In Italy ICF was introduced as descriptive model and inclusive procedure in 2012 (Minister
Decree December 27th 2012; European Commission, 2013) and officially adopted for the development of
IEPs in 2016 (D.Lgs. n. 66). After that, Ministry of Education started a sweeping three-year in-service
training (1. 107/2015 — 2016-2019) for teachers and support teachers, which integrates contextual and
systemic skills - as well as that of the design - within the whole competence framework.

Design competence could be considered a 'hybrid' (Davey, 2013) - ability to effectively connect
learning objectives and outcomes and to adapt these to specific needs and context resources - and a
'peculiar’ feature (Laurillard, 2012)°.

Three training courses were held for in-service teachers - in the south of Italy, years 2017-19 -
named 'ICF 1', 'ICF2', 'ICF3') — aimed at enhance the design skill of IEP-IC and profiles on specific
contents and skills (Table 1) and profiled on four phases of development (Table 2).

In conjunction with the training courses, a more extensive exploratory survey was carried out,
based on a sequential mixed-method design (Creswell, Plano Clark, 2007; Cameron, 2009). This paper
presents the outcome of the qualitative analysis regarding the knowledge on ICF.

Table 1. Main contents and learning objectives of IEP-ICF training courses.

Contents: Learning objectives:

Legislation on inclusion, up to the news of Legislative | use technical language and procedures of ICF model

Decree n. 66/2017 read a Functional Profile and a PEI-ICF as documents for
Language and articulation of the ICF bio-psychosocial | school inclusion

model (WHO, 2007) develop a PEI-ICF in a group based on Functional Profiles
Procedures to elaborate Functional Profile and IEP-ICF and case studies provided

2The letters b, s, d, and e represent the different components and are followed by a numeric code that starts with the chapter number
(one digit), followed by the second level (two digits), as well as third and fourth levels (one extra digit each). For example, the
following codes indicate a ‘mild” problem in each case’ - b2.1 Sensory functions and pain; b210.1 Seeing functions; b2102.1
Quality of vision; b21022.1 Contrast sensitivity - WHO, 2013, p. 17.

3The 'designer’ socially builds a design model, negotiating his/her own individual knowledge (past experiences, even implicit mental
habits - Polanyi, 1967) with shared culture (experiences of colleagues and families, school organization procedures etc.) and sharing
a controlled vocabulary/glossary, a specific taxonomy/thesaurus (Rossi, Toppano, 2009).
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Table 2. Phases of IEP-ICF training courses.

Learning objectives | Training tool [Focus

Phase I - Information

Official documents (WHO, 2007; | 4-domain model: body functions /
2018) structures; activity and participation;
Case-studies environmental factors; personal factors

Knowledge of the ICF model and language
(alphanumeric codes, technical terms)

Phase 1l - Deconstruction

Traditional IEP document
Functional diagnosis and
dynamic profile

Difference between IEP by 'axes' and by
'function’

Analysis of traditional IEP models/document
‘by axes’ (ICD-10)

Phase III - Reconstruction

Document example of IEP-ICF, |Integration between Functional profile,
Functional Profile, Class Individual project, IEP-ICF, Class
programs programs

In a group elaboration of IEP-ICF, based on
case studies and document example

Phase IV - Construction

Individual elaboration of IEP-ICF, based on

. . . Document’s adaptation to specific cases
personal experience and teaching practice

3. Methods — Learnings of training though pre-post test

According to the Kirkpatrick Model (1996), the results of training intervention has been focused
on the teachers’: learnings - increase in knowledge, skills, attitudes in participants - detected through an
ad-hoc pre-post test on content and knowledge; transfer - if participants utilize learnings at work,
every-day live etc.* — document-comparative analysis (Bowen, 2009) of the PEI-ICF produced during
training and adopted at school.

For learnings it has resorted to an 'ad hoc' test, articulated in n. 10 questions - four closed ended
item; it is the adaptation of a validated tool (Francescutti et al., 2009) which detects knowledge on the
general function of the ICF (Q.1, Q.2), on qualifiers in alphanumeric codes (Q.3, Q.9, Q.10), on
performance and capacity in 'Activities and participation' (Q.5, Q.6, Q.8), on 'Environmental factors'
(Q.4, Q.7). It was administered at the end of Information (pre) and Reconstruction (post) phases
(see Table 2) and completed anonymously. The teachers - not statistically representative n. 73 - have
varied characteristics, regarding seniority average (4,7) and teaching experience in supporting
(n. 60 — 82,2%) - see Table 3.

Table 3. Characteristics of participants.

Course ICF1 ICF2 ICF3 Tot.
n. participant 17 14 42 73
School grade* I/P I/P I/P/M

Seniority average 3 3,5 7,5 4.7
n. support teachers 13 10 37 60
(%) (76,50%) (71,4%) (88,1%) (82,2%)

*I = Preschool; P = Primary School; M = Middle School

3.1. Analysis

Fellows an example of the analysis of the question (Q.5) on relation between performance /
environmental factors (as facilitator) / capacity - a detailed presentation of the analysis elsewhere.
Analyzing the types of answers, it is possible to attribute discover specific difficulties:

Q.5. Text — “If a pupil has slight difficulties in reading and is supported by the teacher who
merely provides simple help in keeping the attention alive, the qualifiers to be used should be’: -

Table 4. Analysis of the Q5 answers.

Answer Text Type of difficulty
‘1 in performance and 2 in capacity; support is
to be scored as a mild facilitator (+1)’

1 —right R = right answer

o . . . | Meanings — inversion of meaning between ‘performance’
1 in capacity and 2 in performance; support is

2 - wrong to be scored as a mild facilitator (+1)’ and Eap acity .
WM = wrong answer for meanings
3 - wrong ‘0 in capacity and 1 in performance; support is | Levels — failure in recognizing qualifier levels
to be scored as a mild facilitator (+1)’ WQ = wrong answer for qualifiers
Logic — failure in recognizing link between ‘performance’
4 - wrong | ‘no support can be scored’ / facilitators / ‘capacity’

WL = wrong answer for general logic

4Other levels are: 1. Reaction - how participants react to the training (e.g., satisfaction, feelings); 4. Results if there is a positive
impact on the participants’ organization (Kirkpatrick, 1996).
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Figure 2. Distribution pre-post and movement of WL answers.

Based on the Q.5’s analysis (Figure 2) - chosen only as an example - it is found that training had
a general positive impact on learning (Kirkpatrick, 1996) - the pre-post comparison stated that:

a. increase in the right answers (Rpost - Rpre = + 25)

b. incorrect answers persist on the meaning of the terms (WMpost - WMpre = +2)

c. wrong answers on qualifiers decrease (WQpost - WQpre = - 7)

d. the wrong answers about logic decreases (WLpost - WLpre = - 21) - note also the movement
of wrong answers on logic (WLpre = 30): redistributed (Rpost = 7, WMpost = 11; WQpost = 3) while
remaining (WLpost =9).

4. Discussion

From a descriptive point of view, the participants understand the difference barrier - facilitator
starting from the case provided - R, WM, WRpre -, however at the operational level they manifest two
types of difficulties: a. logical-semantic: the difference between capacity (‘standard’ environment) and
performance (‘current’ environment) and the function performed by environmental factors within this
relationship are difficult to gasp - n. WLpre; b. graphic-linguistic: in coding the environmental factors,
participants easily distinguish facilitators (with graphic notation '+') not barriers (graphic notation '."),
confused with the performance and capacity qualifiers.

It is appropriate to highlight, also, an aspect of the course’ structure. In phase I Information
(Table 2), environmental factors were presented as 'attitudes or physical-social environment in which
people live and lead their existence' (WHO, 2007) that influence the functioning and disabilities from the
outside and in the form of facilitating (+) or impeding (-) impact on performance and capacity. Given that
clarity, compared to Q.5, a high number of correct answers in the pre-test would have been expected, at
the end of phase I; instead the increase (R = +25) occurred in the post-test, at the end of phase IIL
This suggests that not the knowledge learned in phase I was affected by the increase but the skills
exercised in II and III phases (analysis of case studies, IEP-ICF documents example); it leads to
reconsider 'learnings' as object of evaluation according to the Kirkpatrick model: in order to encourage
understanding of IEP-ICF by teachers, it does not seem useful to separate declarative (phase I) and
procedural (phase III) knowledge.

5. Conclusions

The complete analysis - answers to the pre-post test as well as Document analysis in the
triangulation phase (Fig. 2) - will be provided elsewhere. However, it is already possible to deduce useful
information for the training’ organization on IEP-ICF design - some procedures in order to evaluate the
training ‘results’, in terms of learnings stability (Kirkpatrick, 1996).

As already noted in previous research, teachers should be supported, in general regarding the
ICF model, in integrating environmental factors within students' learning objectives (Castro et al., 2014)
and, regarding the elaboration of IEP, in better distinguishing capacity/participation and
barriers/facilitators (Raggi et al., 2013). Our analysis is highlighting a teachers’ better sensitivity to the
environmental component of the functioning, form the semantic point of view (alphanumeric codes,
meanings of capacity and performance in the reading of the Functional Profiles) but also a logic difficulty
regards the relationship performance / environmental factors (such as ‘barriers’ / ‘facilitators’) / capacity.
The well known graphic model used in phase I (Tab. 2) - presenting 'Activity and Participation' and
'Environmental factors' (Fig. 1) not so related -, is functional for understanding meanings (declarative
knowledge) but not relationships (procedural knowledge). The exemplary PEI-ICF used in phase III
Reconstruction (Tab. 2) - which directly describe this relationship seem more useful for the learnings of
teachers, in terms of knowledge and skills.
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From the comparison with other research and teachers’ training experiences, similar difficulties
emerge although at different levels: this consideration would be enough to wish a possible trans-national
platform, about teachers’ training on ICF bio-psychosocial model, that shares practices, difficulties and
hypotheses of solution and that contributes to the development of common knowledge
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THE USE OF COMPUTER SIMULATIONS AS AN INTERVENTION
TO ADDRESS MISCONCEPTIONS OF GRADE 11 PHYSICAL SCIENCES
LEARNERS IN SOUTH AFRICAN TOWNSHIP SCHOOLS

James Mphafudi, & Sam Ramaila
Department of Science and Technology Education, University of Johannesburg (South Africa)

Abstract

This study examined the affordances of the use of computer simulations as an intervention to address
acid-base misconceptions of grade 11 Physical Sciences learners in South African township schools.
Technological pedagogical content knowledge (TPACK) framework was invoked to provide valuable
insights into the efficacy of computer simulations as an innovative intervention to address misconceptions
associated with acids and bases. The study adopted a mixed-method approach located within a case study
design and involved purposively selected grade 11 Physical Sciences learners from two South African
township schools. Quantitative data was collected by administering Acids-Bases Chemistry Achievement
Test developed by Damanhuri, Treagust, Won and Chandrasegaran (2016) as part of a control
group-experimental group design. Qualitative data was collected through semi-structured interviews with
the participants. Findings revealed significant differences between pre-test and post-test scores as a result
of the implementation of virtual laboratory simulations as a remedial intervention. The results showed
that the post-test mean score was significantly higher (M = 38, SD =14) than the pre-test mean score
(M =26, SD =10) for the experimental group. There was no significant difference between the post-test
mean score (M = 32, SD = 13) and the pre-test mean score (M = 30, SD = 11) for the control group.
Elicited responses indicated that learners perceived the use of virtual laboratory simulations as a useful
alternative means to demystify abstract scientific concepts associated with acids and bases as a Physical
Sciences key knowledge area. In addition, the learners demonstrated fundamental appreciation of the
affordances of virtual laboratory simulations as an innovative intervention to address misconceptions.
The use of virtual laboratory simulations was largely perceived to provide meaningful opportunities for
self-directed learning. However, the learners indicated that virtual laboratory simulations cannot
supersede the experiences provided by traditional science laboratories in view of their critical role in the
development of science process skills. Theoretical implications for meaningful development of
technology-enhanced learning are discussed.

Keywords: Misconceptions, virtual laboratory simulations, technology-enhanced learning.

1. Introduction

Inadequate performance of learners in Physical Sciences can partly be attributed to prevailing
misconceptions associated with various content knowledge areas (Reddy, 2006). In particular, research
has demonstrated that high school learners hold several misconceptions about acids and bases (Artdej,
Ratanaroutai, Coll & Thongpanchang, 2010). Lack of essential resources at township schools in South
Africa renders meaningful enactment of contemporary pedagogic approaches such as inquiry-based
learning a daunting task for teachers. The use of computer simulations can be a viable alternative
mechanism for adequately addressing misconceptions associated with various Physical Sciences content
knowledge areas. This study explored the efficacy of computer simulations as an intervention to address
misconceptions associated with acids and bases with a view to enhance meaningful conceptual
understanding.

2. Research design and methodology

This study adopted a mixed-method approach as part of a case study involving purposively
selected grade 11 Physical Sciences learners from two South African township schools.
The mixed-method approach is appropriate as it aims to draw on the strengths and reduce the weaknesses
of the quantitative and qualitative methods (Johnson & Onwuegbuzie, 2004). Quantitative data was
collected by means of a validated instrument which was administered as part of control
group-experimental group design. The validated instrument used for collection of quantitative data is
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Acids-Bases Chemistry Achievement Test developed by Damanhuri, Treagust, Won and Chandrasegaran
(2016). Statistical Package for Social Sciences (SPSS) version 25 was used to analyse quantitative data.
Qualitative data was collected through semi-structured interviews with the participants.

3. Findings

Quantitative data was collected by means of Acids-Bases Chemistry Achievement Test (ABCAT)
developed by Damanhuri, Treagust, Won and Chandrasegaran (2016).

3.1. Comparison of pre-test and post-test performances in the ABCAT

Data was analysed to compare learners’ understandings of acid-base concepts in the pre-test and
post-test using the ABCAT. The control group was not exposed to the use of virtual laboratory
simulations while the experimental group was exposed to the use of virtual laboratory simulations.
The virtual laboratory simulations adopted for utilisation in this study were sourced from the Physics
Education Technology (PhET) Research Project of the University of Colorado in the United States of
America. Table 1 below depicts the performance of the control group in relation to the two sections
constituting the questionnaire. There was no significant difference between the pre-test and post-test
scores for both sections in relation to the control group.

Table 1. Pre-test and post-test scores for the control group (N = 27).

Pre-test Post-test Effect size
Section Mean SD Mean SD (Cohen’s d)
Section A 2.9 1.1 3.1 1.3 0.32
Section B 2.5 0.9 2.8 1.1 0.29
Total 54 2.0 5.9 2.4 0.61

**p <0.01 (Note: Section A consists of 10 multiple-choice items; Section B consists of nine two-tier multiple-choice items).

Table 2 below depicts the performance of the experimental group in relation to the two sections
constituting the questionnaire. The post-test scores were significantly higher than the pre-test scores for
both sections in relation to the experimental group.

Table 2. Pre-test and post-test scores for the experimental group (N = 26).

Pre-test Post-test Effect size
Section Mean SD Mean SD (Cohen’s d)
Section A 3.1 1.2 4.0 1.5 0.46
Section B 2.1 0.8 3.7 1.4 043
Total 5.2 2.0 7.7 2.9 0.89

**p <0.01 (Note: Section A consists of 10 multiple-choice items; Section B consists of nine two-tier multiple-choice items).

It is imperative to point out that the strength of the difference between the pre-test and post-test
mean scores was determined by computing the effect size, Cohen’s d. Cohen (1988) defines the effect
size as being small when d = 0.2, medium when d = 0.5 and large when d = 0.8. The Cohen’s d values
suggest that the difference between the means was small for the control group while the difference
between the means was large for the experimental group. As illustrated in Figure 1 below, the
performance of the control group remained largely steady which suggests that traditional instruction was
not effective as an intervention to enhance conceptual understanding by dispelling misconceptions. This
observation underscores the need for the adoption of appropriate innovative instructional strategies geared
towards the inculcation of cognitive and reflective skills. The redundancy of teacher-centred pedagogical
approaches has to be viewed in a serious light with a view to sensitise teachers to adopt and implement
learner-centred pedagogical approaches which can essentially be used to foster technology-enhanced
learning.

69



p-ISSN: 2184-044X e-ISSN: 2184-1489 ISBN: 978-989-54815-2-1 © 2020

Figure 1. Overall performance of the individual participants in the control group.
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As illustrated in Figure 2 below, the performance of the experimental group improved as a result
of the implementation of virtual laboratory simulations as an innovative intervention to address learners’
misconceptions. This performance improvement suggests that virtual laboratory simulations can be used
as an innovative intervention to enhance understanding of abstract scientific concepts by dispelling
misconceptions.

Figure 2. Overall performance of the individual participants in the experimental group.

Pre-test and post-test performance for the experimental group

70
60
50

40

3

2
it
o || | |

12 3 45 6 7 8 951011121314151617 1819202122 23 2425726

]

=]

=]

W % Pre-test mark obtained m % Post-test mark obtained

Table 3 below provides the overall post-test and pre-test mean scores for the control group and
the experimental group.The results show that the post-test mean score was significantly higher (M = 38,
SD =14) than the pre-test mean score (M = 26, SD =10) for the experimental group. There was no
significant difference between the post-test mean score (M = 32, SD = 13) and the pre-test mean score
(M =30, SD = 11) for the control group.

Table 3. Overall post-test and pre-test mean scores for the control group and the experimental group.

Pre-test Post-test
Mean SD Mean SD
Control Group 30 11 32 13
Experimental Group 26 10 38 14
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Table 4 below provides interview schedule and some of the responses provided by the
participants. The learners were largely pleased with the efficacy of virtual laboratory simulations and

concomitant activities.

Table 4. Excerpts from semi-structured interviews.

Interview questions Codes Categories
How did you find the PhET simulation [ found it very effective and more virtual —Effectiveness of virtual
laboratories and the activities? Provide a than chalk and talk. simulation laboratories

brief explanation.

1 enjoy the simulation labs more.

and activities

1 could easily work independently on the
simulation activities.

I could work on the activities with minimal
assistance and supervision

The simulations provide opportunities for
collaborative learning while I am able to
work on activities independently.

1 think they are a good way of teaching
learners what they see theoretically, they
are able to see experiments done
practically as well.

The simulations provide safe environment
for working with harmful chemical
substances such as acids and bases.

The simulations promote self-directed
learning.

After the intervention classes, did you need
help with the activities associated with the
PhET simulation laboratories? Explain
your reasoning.

Autonomy

What were some of the gains you observed

with using PhET simulations? Affordances

The simulations afforded me opportunities

to learn from my mistakes.

My confidence grew as I worked on more

acti.vities . Increased confidence
1 didn’t have to worry about traditional

laboratory hazards.

The simulations provide
working environment.

Use of simulations is not hindered by time
constraints.

Simulations allow me to work at my own
pace anywhere.

comfortable

Convenience

4. Discussion

The key findings in this research study pointed to the inadequacy of traditional instruction as a
means to enhance meaningful conceptual understanding by dispelling misconceptions. The use of virtual
laboratory simulations as an innovative intervention to address misconceptions appears to be a promising
pedagogic approach in view of the overall improved performance demonstrated by the participants in the
experimental group in particular. The use of virtual laboratory simulations provides learners with
meaningful platforms to experiment and manipulate different variables and such opportunities are not
provided by the use of traditional and rote memorization learning strategies (Clark, Tanner-Smith
& Killingsworth, 2016; Merchant, Goetz, Cifuentes, Kenney-Kennicutt & Davis, 2014). Several studies
have established that virtual laboratory learning (immersive or non-immersive virtual reality and
augmented reality) has positive impact on learners’ attitudes and motivation towards science learning in
general (e.g. Chua & Karpudewan, 2017; Hsu, Lin, & Yang, 2017).

While the participants in this study were largely pleased with the efficacy of virtual laboratory
simulations as an innovative intervention to address misconceptions, they cautioned that virtual laboratory
simulations cannot supersede traditional laboratories in view of their critical role in the development of
science process skills. Arvind and Heard (2010) assert that the use of virtual laboratory simulations serves
to simplify complex physics concepts and changes learners’ negative perceptions of the physics course in
particular. According to Tiiysiiz (2010), learners who are comfortable with the use of virtual laboratory
simulations often show a more positive attitude towards learning chemistry concepts. However, a study
conducted by Faour and Ayoubi (2018) on the assessment of grade 10 learners’ attitudes towards physics
following a virtual laboratory intervention found no significant attitude differences. Additional pedagogic
benefits provided by the use of virtual laboratory simulations include provision of meaningful
opportunities for self-directed learning and visualization of complex scientific phenomena.
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5. Conclusion

The use of virtual laboratory simulations as an innovative intervention to address misconceptions
appears to be a promising pedagogic approach as evidenced by the findings in this research study. There
is a crucial need for teachers to adopt innovative instructional strategies that are responsive to the critical
needs of learners. Sustained commitment to such key endeavours can potentially serve to demystify
opportunities associated with the advent of the fourth industrial revolution as a game-changer.
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Veronica Membrive, & Madalina Armie
Department of English Studies, University of Almeria (Spain)

Abstract

The educational use of gamification in class has been widely explored by research. Deterding (2012),
Cronk (2012), or Stott and Neustaedter (2013), are only some of the experts on the field that have
established in their theorizations a direct relationship between gamification and higher levels of
motivation and engagement of students regardless their educational levels. When teaching English as a
second language, gamification becomes a key factor to provide dynamism to lessons and to foster the
consolidation of the contents taught in class. Moreover, gamification not only promotes the assimilation
of vocabulary and grammar (Abrams & Walsh, 2014), but also the improvement of oral and written
comprehension and production (Mazur, Rzepka & Araki, 2011; Grouling, Hedge & Schweigert, 2014).
The extensive use of new technologies in class nowadays has proved to be very useful for the
implementation of the methodology on gamification. One of the tools that have got the attention of
educators in recent years is Classcraft, an online virtual game based on digital storytelling in which
students and educators can interact with a two-fold purpose: to promote participation in class, and to
propose activities for the learning and consolidation of contents. This paper aims at explaining and
assessing the use of Classcraft as a successful technology-based collaborative learning tool in a course on
English as a Second Language at university level. The following pages are to provide an explanation for
the design and implementation of Classcraft in a group of 35 students with a B2 level according to the
CEFRL, for a course on English for Specific Purposes (Academic English) at a Spanish University for
one semester. Classcraft has been used here to increase motivation and attention in the classroom, to
promote students’ participation as well as their ability to work in groups, solve challenges, while
encouraging the development of students’ personal qualities such as persistence, creativity and resilience
through extended play.

Keywords: Gamification, classcraft, motivation, ESL, methodology.

1. Introduction

Teaching a second language nowadays requires creativity, a great amount of attractive resources,
and distinctive approaches that attempt to intermingle old methodologies and new techniques. This
created situation in which teaching finds itself under continuous pressure and necessity for innovation is
much marked and propelled by the vertiginous technology transformation affecting classrooms
everywhere around the world.

As an attempt to solve existent problems of the schooling system, theorisations on the learner
and motivation in the classroom attempt to go beyond the traditional classifications of the latter in
intrinsic and extrinsic, and its valuation in terms of social and emotional conditionings. By investigating
students’ engagement in classroom, and by highlighting the obsolescence and ineffectiveness of
traditional schooling approaches (Lee & Hammer, 2011), a connection can be observed between the latter
mentioned elements and problems of levels cheating, disengagement from school, and with this, higher
attrition rates.

The implementation of games and gamification in the educational institutions might offer an
answer for the solving of some of these quandaries regarding class planification, management, teaching
and learning, considering that games are desirable experiences that set into motion motivational
mechanisms which engage learners of English as a second language since they provide dynamism to the
lessons and foster through play the consolidation of contents. This formerly alluded widespread use of
new technologies has proved to be strongly useful for the implementation and diversification of the
methodology of gamification in the classroom.

73



p-ISSN: 2184-044X e-ISSN: 2184-1489 ISBN: 978-989-54815-2-1 © 2020

One of the tools that follow these principles of motivation and engagement in the classroom that
has got the attention of educators lately is Classcraft, an online virtual game based on digital storytelling
where both, learner and educator can interact.

The following pages aim at explaining and assessing the use of Classcraft as a successful
technology-based collaborative learning tool in a course of English as a Second Language at university
level. The first step of this study would be to review literature related to the use of gamification in
general, and later in education and ESL teaching. Further sections of this paper are to explain the design
and implementation of Classcraft in a group of 35 students, taking a course on English for Specific
Purposes (promoting the acquisition of Academic English) at a Spanish University for one semester.
Considering the framework of six-point scale or levels of proficiency of the Council of Europe,
the students of the case study must attain a B2 level.

Subsequently, are to be explored several questions regarding the designing and the distribution
of tasks in order to work on the four language skills to acquire the level required to pass the course
successfully, but also a concluding analysis on the students’ impressions on ESL teaching previously to
the implementation of the game and after the process in order to assesses Classcraft’s usefulness and its
degree of success as a methodology for the teaching of a second language.

2. Beyond definitions. Uses and applications of gamification in education

According to (Deterding, Dixon, Khaled & Nacke 2011:1) the term gamification was used for
the first time in 2008, although it was popularised only in the second part of the year 2010 due to games’
booming expansion in the world of digital media and industry. Their success and merging with real life
from that moment was such, that Jesse Schell, a game designer, professor and visionary spoke in 2010 in
an interview to CNN about an imminent “gameapocalypse [,] where every second of your life you’re
playing a game in some way (Sutter and Schell 2010).

This affirmation is definitely not hyperbolic if considering that nowadays gamification is part of
the contemporary lifestyle and a rapidly growing dimension of daily reality with applications working in
diverse fields such as “business, marketing, corporate management, and wellness and ecology initiatives
[...as an attempt to] shape user’s behaviour in a desirable direction” (Dicheva, Dichev, Agre and
Angelova 2015:2) by praising players with badges, discounts and other rewards for visiting real world
shops and “checking-in” to the mobile application” (Lee and Hammer 2011:1). Considering this
mechanism therefore, gamification proposes the experimentation with rules, emotions and roles within an
ambit characterised by “the use of game design elements in non-game contexts” (Deterding et al., 2011).

Despite its success in other spheres like those previously mentioned, there has been hardly any
academic attempt to provide an immediate definition of gamification or an assessment of its possible
applications and roles within the schooling system until relatively very recently. The educational use of
gamification in class has been explored by scholars of the field such as Deterding (2012), Cronk (2012) or
Stott and Neustaedter (2013) among others. Their studies have contributed to construction on the
theorisation of a relationship between gamification and a higher level of motivation and engagement of
students from different educational levels since it has been demonstrated that “video games and virtual
worlds excel at engagement (McGonigal 2011). Furthermore, it has been illustrated how gamification
promotes the assimilation of vocabulary and grammar (Abrams & Walsh, 2014), and improves oral and
written comprehension and production (Mazur, Rzepka & Araki, 2011; Grouling, Hedge & Schweigert,
2014). Also, it will be interesting to mention that bibliography on the subject affirms that positive side
effects of this transmission and learning of contents through playing are numerous. Frequently, games
work at different levels since they combine mental and physical exercises, provide immediate feedback,
they offer the chance to satisfy curiosity by reasoning and solving problems, and offer a sense of progress
and satisfaction associated with the possibility of success when these challenges are overcome. Moreover,
games incite to collaboration and communication, while promoting the development of personal qualities
such as persistence, creativity and resilience through extended play (McGonigal 2011).

As regarding the disadvantages of this innovative methodology or the pitfalls of gamification,
it is worth mentioning not only the adaption of the game itself to the class’s necessities, objectives and
contents is tedious, but also its implementation during the different sessions which is time consuming for
the teacher. Moreover, to these aspects must be added the fact that using games as resources for teaching
might be expensive (Kapp, 2012).

The role of gamification within the educational system and also its success comes from the
understanding of the role of game elements designed in relation to the learning behavior of students, the
contents and objectives of the subject being taught and class dynamics. In order to explain the theoretical
rationale behind gamification when referring to education, “badges” must be perceived as being grades
regularised by a system of rewards for desired behaviours, and by the contrary as punishments for
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undesirable ones. Just in the same way as games, educational systems use grading systems conditioned by
specific criteria that value the achievement of the objectives of the curriculum by accumulating points that
result into a final mark. These elements of grading and accumulation of marks can be transformed in
formal education into a gamified experience where students might feel motivated while enjoying the
learning process. Under this refocus “levelling up” in the game would be the equivalent of passing the
subject at the end of every academic year. Starting therefore from the premise that “within the context of
games, players voluntarily invest countless hours in developing their problem-solving skills for levelling
up and reaching their final goals” (Gee 2008), games can be transformed into valuable learning tools with
other multiple and positive side effects as the following pages are going to reveal.

3. Classcraft as educational tool

Classcraft is an educational online tool available to educators to use in the classroom. It is
designed to act as a complement to regular lessons and its main purpose is to foster active participation,
teamwork and engagement. Besides, Classcraft allows educators to gamify a complete course, add only
specific gamified activities or entire teaching modules; thus, it was chosen because of its adaptability to
educators’ teaching needs and its usefulness to explore the effectiveness of the combination of
gamification and video games in an ESL context.

This study pretends to analyse, qualitatively and quantitatively, the degree of motivation before
and after the implementation of the game when compared to traditional teaching practices. The sample
group for this intervention was composed of 35 undergraduate students (18 to 26 years old) who took a
course on Academic English as part of their regular academic load in a Spanish university. This group
was chosen because of its accessibility for the researchers and because of a considerable number of its
newly arrived students who were not motivated. The intervention took place once a week (60 minutes)
for a period of 15 weeks. Spoken and written production and comprehension were part of the daily
schedule and proposed activities. The first session was devoted to eliciting Classcraft’s regulations and
functionality.

Prior to the experiment, students filled out a survey composed by eleven close-ended questions
where were studied student’s general conceptualisation and enthusiasm towards English lessons and
different traditional and current teaching methodologies. Besides, they were also asked to pinpoint their
observations regarding cooperation and competition in learning, teamwork and working on online
assignments. Finally, students had to expose their degree of interest in games and rewards, and
videogames as tools to learn English. Similarly, a post-intervention survey composed by thirteen
close-ended questions was designed to value the impact of the tool on the students’ acquisition and
learning process, insisting upon the degree of stimulation and significance of the content of the activities,
the usability of the tool after the experiment and whether or not students would recommend the use of this
tool in other English courses.

Results from the survey before the intervention reveal that all students (34,7% strongly agreed
and 65,3% agreed) like taking English courses at a university level. A 23% of the students marked that
the learning process was better with the use coursebooks and worksheets, while there was a majority of
55% who disagreed. In relation to activities implemented in class, 100% of students strongly agreed on
the fact that these should be appealing and motivating for students. Post-intervention results show that
almost all students enjoyed the use of Classcraft in class (92 % strongly agreed and 8% agreed), and that
they liked the creation of the story that guided them towards the final reward. The design and content of
activities was significant and stimulating for 78% of students, and most of them would like to implement
Classcraft as part of their regular English lessons (88%). Regarding students’ motivation, an 86% of the
respondents claimed to be highly interested in learning English through the use of this tool, and a 14%
expressed an average enthusiasm when asked.

This tool has proven to be a very useful and motivating resource to teach English as a second
language, however, Classcraft might not be very interactive for students since characters remain static as
they go through each quest. Besides, reward mechanics is only useful for instant feedback in class, and it
can become very complex for students at the beginning. Even if students are able to design and customize
their own character, available options are limited and some powers cannot be customized.
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4. Conclusion

This paper presents a case study which attempts to discuss gamification in the English class as a
strategy to foster motivation among students. In particular, the educational videogame Classcraft has been
selected to encourage students to be active participants and work in teams. The competitive environment
of the class has also been useful to improve students’ behavior in class. Regarding its usability to teach
English, the videogame has been used to work on both written and oral production and comprehension.

Data analysis before and after the intervention shed light on very remarkable effects of the tool
in class. It could be claimed that as the literature review points out, gamification has the prospective to
intensify students’ second language acquisition and to improve their abilities. Besides, as Buckley and
Doyle (2014) assert, virtual games influence positively students’ outcomes. The paramount benefit of
applying gamification in class relies on its capability of improving students’ enthusiasm, teamwork, and
language acquisition and, as Kapp (2012) rewards and competition also have important effects on
students’ engagement with classroom resources. All these mentioned aspects could be observed in the
conducted surveys.
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Abstract

This study explored South African Grade 11 Physical Sciences learners’ perceptions of their experiences
of scientific inquiry within the context of science classrooms. The study adopted a case study design and
involved purposively selected Grade 11 physical sciences learners from two South African township
schools. Data was collected by administering a validated Learner Perceptions of Classroom Inquiry
(LPCI) instrument developed by Dudu and Vhurumuku (2012) with the participants. The study revealed
that the learners held mixed conceptions about the nature of scientific inquiry. A substantial number of
learners held naive and incoherent views about the nature of scientific inquiry. The findings have
profound implications for meaningful enactment of contemporary pedagogic approaches such as
inquiry-based learning in various instructional settings. Theoretical implications for coherent
development of scientific literacy within the broader South African educational context are discussed.

Keywords: Scientific inquiry, scientific literacy, inquiry-based learning.

1. Introduction

The teaching and learning of science through inquiry has been a key research focus area which
provoked interest in scientific inquiry (Kruit, Oostdam, Van den Berg & Schuitema, 2018). This is
evidenced by a vast array of research studies which have been conducted focusing on teaching and
learning through inquiry (e.g, Abell & Lederman, 2007; Campbell, Abd-Hamid, & Chapman, 2010; Flick
& Lederman, 2004). While the development of learners’ knowledge about scientific inquiry remains a
key science education curriculum goal, a considerable number of secondary school learners continue to
demonstrate naive understandings about scientific inquiry itself (Abd-El-Khalick & Lederman, 2000a,
2000b). According to Flick and Lederman (2004), scientific inquiry primarily involves doing science and
developing learners’ understandings of the processes undertaken by scientists in developing scientific
knowledge. Scientific inquiry requires learners to formulate their own questions, design and implement
their own strategy, draw conclusions based on results from evidence and mathematical and analytical
tools to derive a scientific claim (Olson & Loucks-Horsley 2000; National Research Council, 2000).
This research study is underpinned by inquiry in school science as the underlying theoretical framework.
School science inquiry is largely viewed as similar to the inquiry done by professional scientists as
learners also investigate the world, propose ideas and justify explanations based on collected evidence.
However, school based inquiry is cognitively and epistemologically different from authentic scientific
inquiry (research done by scientists) (Chinn & Malhotra, 2002). School science learning activities are
described by Vhurumuku, Holtman, Mikalsen and Kolstoe, (2004) as belonging to a continuum ranging
from closed inquiry to open ended inquiry. Hofstein and Lunetta (2004) define scientific inquiry as
various ways of studying the natural world, asking questions, proposing ideas, collecting evidence to
justify assertions and explanations and communicating results. The significance of this research study
stems from the fact that the Curriculum and Assessment Policy Statement for Physical Sciences puts
greater emphasis on the development of learners’ investigative skills required for inquiry-based learning
(Department of Basic Education, 2011). This key strategic imperative hinges to a large degree on
meaningful development of scientific inquiry skills.
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2. Research design and methodology

The study adopted a case study design and involved purposively selected Grade 11 Physical
Sciences learners from two South African township schools. Data was collected by administering a
validated Learner Perceptions of Classroom Inquiry (LPCI) instrument developed by Dudu and
Vhurumuku (2012) with the participants. The validated instrument measures learners’ perceptions of their
experiences of scientific inquiry within the context of science classrooms.

3. Findings
Table 1 below provides distribution of learners’ responses to the questionnaire items.

Table 1. Distribution of learners’ responses.

Item Almost | Seldom Some- Often | Almost
never times always

A: Learners ask questions/framing research questions
in the science classroom

Al: T formulate questions which can be answered by 25 15 4 3 3
investigations

A2: My research questions are used to determine the 20 26 2 1 1
direction and focus of the lab

A3: Framing my own research questions is important 2 3 15 17 13
A4: Time is devoted to refining my questions so that they 9 10 11 12 8

can be answered by investigations

B: Designing investigations in the science classroom

Bl: I am given step-by-step instructions before they 6 8 13 11 12
conduct investigations

B2: I design my own procedures for investigations 15 20 8 4

B3: We engage in the critical assessment of the procedures 13 23 9 3 2

that we employ when we conduct investigations

B4: We justify the appropriateness of the procedures that 10 19 11 6 4
are employed when we conduct investigations

C: Conducting investigations in the science classroom

C1: I conduct my own procedures of an investigation 12 22 9 3 4
C2: The investigation is conducted by the teacher in front 2 2 6 25 15
of the class

C3: 1 actively participate in investigations as they are 3 18 19 7 3
conducted

C4: I have a role as investigations are conducted 2 15 18 8 7

D: Collecting data in the science classroom

D1: I determine which data to collect 9 18 6 8 9
D2: I take detailed notes during each investigation along 8 12 10 11

with other data I collect

D3: T understand why the data I am collecting is important 4 10 17 14

D4: 1 decide when data should be collected in an 3 20 16 7 4
investigation

E: Drawing conclusions in the science classroom

E1: I develop my own conclusions for investigations 4 8 18 12 8
E2: I consider a variety of ways of interpreting evidence 7 10 20 8 5
when making conclusions

E3: I connect conclusions to scientific knowledge 8 10 11 12 9
E4: 1 justify my conclusions 6 7 15 14 8
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As reflected in Table 1 above, the learners held mixed conceptions about the nature of scientific
inquiry. In addition, the learners’ conceptions were largely inconsistent with acceptable conceptions of
scientific inquiry. The naive and incoherent views expressed by the learners about the nature of scientific
inquiry can partly be attributed to teachers’ lack of professional competence and expertise in enacting
inquiry-based teaching and learning.

4. Discussion

Meaningful enactment of inquiry-based learning as a contemporary pedagogic approach remains
a fundamental challenge to teachers as key agents of educational change within the broader South African
context. The views expressed by learners about the nature of scientific inquiry point to extensive exposure
to instructional settings providing limited opportunities for learner autonomy when performing scientific
investigations. Such instructional settings essentially serve to stifle meaningful development of inquiry
skills required to perform plausible scientific investigations. The development of learners’ knowledge
about scientific inquiry remains a key science education curriculum goal. Yet, a considerable number of
secondary school learners continue to demonstrate naive understandings about scientific inquiry
(Abd-El-Khalick & Lederman, 2000a, 2000b). There is a need for sustainable teacher professional
development interventions which are specifically geared towards the enhancement of scientific
investigation skills. The importance of nature of science and scientific inquiry as essential components of
scientific literacy has been emphasized by several researchers (e.g. Lederman; Lederman & Antink, 2013;
Roberts, 2007). This key consideration underscores the need for the development of scientific
investigation skills with a view to foster meaningful enhancement of human capital development in its
broadest sense.

5. Conclusion

Meaningful enactment of inquiry-based teaching and learning remains a pervasive fundamental
challenge for teachers within the broader South African context. The promotion of scientific inquiry as an
essential tenet in science education hinges to a large degree on the inculcation of scientific investigation
skills. Progressive realization of the inculcation of scientific investigation skills on a broader scale would
serve to pave the way for meaningful development of scientific literacy as a science education key
curriculum goal.
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Abstract

The implementation of the flipped-class learning method has been increasing during the last several years
in the education system. The underlying idea of the flipped-class method is that learning materials that
students can study and manage by themselves are handed to their responsibility. This allows teachers to
focus the classroom meetings on educational activities such as discussions on difficulties the students
tackled during their independent learning, and to adjust the teaching to students' personal needs. As a
result, students develop self-regulated learning skills and deepen their knowledge of the subject matter.
The aim of the current research was to explore the effects of flipped-class learning on changes in
prospective teachers’ perceived sense of mathematical self-efficacy as a result of their independent coping
with mathematical patterns and algorithms as part of a one-semester course. Successes and failures in
performing mathematical tasks affect learners' perceived mathematical self-efficacy, which refers to the
individuals' perception of their ability to cope successfully with mathematical tasks.

Once in two weeks, a lesson about mathematical patterns of various types (e.g., arithmetic series) or
mathematical algorithms (for example, Euclid's algorithm) was uploaded to the course site.
The prospective teachers were asked to read the learning materials, pose relevant mathematical problems
and answer them. The face-to-face class meetings were dedicated to discussing students' difficulties,
implementation of the learned materials through engaging the problems that were posed by the students
and providing personalized assistance to students that encountered difficulties during their self-learning.
The prospective teachers who attended the course were in their third year (out of four) of studies towards
B.Ed. degree and were specializing in teaching elementary school mathematics. As it was their first
experience in learning in this format, we were interested in exploring emotional aspects of their
engagement with the course contents, and their sense of self-efficacy.

The research tools included transcriptions of class discussions and prospective teachers' reflective
journals in which they documented their experience and reflected upon their feelings and the insights they
gained as a result of experiencing learning mathematical contents in a flipped class setting. Using content
analysis methods, we looked for evidence of the impact of flipped class learning on the prospective
teachers' perceived mathematical self-efficacy.

Keywords: Flipped class, self-efficacy, prospective teachers, patterns, algorithms.

1. Introduction

The implementation of the flipped-class learning model has been increasing during the last
several years in the education system in general and in mathematics education in particular.
The underlying idea of the flipped- class method is that the topics students can learn and handle by
themselves are transferred to their responsibility. This frees the classroom meetings to other educational
activities, and they are utilized to discussions on difficulties the students tackled during their
self-learning, and to individual assistance to the students in need (Love, Hodge, Grandgenett, & Swift,
2014).

As part of the prospective mathematics teachers (PMTs) training to become mathematics
teachers, it is important to expose them to a variety of teaching/learning methods. We believe that
self-experience raises the odds that the PMTs will consider adopting such methods in their future classes.
These odds are also influenced by PMT's self-efficacy (Bandura, 1982). Self-efficacy refers to the manner
in which a person perceives his ability to complete a particular task.

The flipped-class method was implemented in a third-year course in which the PMTs were
engaged with mathematical patterns and algorithms. These PMTs were specializing in teaching
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elementary school mathematics. As it was their first experience in learning in this format, we decided to
explore affective aspects of this engagement focusing on aspects relating to self-efficacy. In this study, we
examined a variety of aspects of students' experience in learning mathematics in the flipped class, and in
this paper, we will address the issue of mathematical self-efficacy.

2. Brief theoretical background

2.1. Flipped-class learning method

The idea behind the flipped-class method is that the learning materials are given to the students
for self-learning at home, while the lessons in the class are devoted to discussions, to implementation of
the learning materials and to the provision of assistance for the students in need. Thus, the responsibility
of learning is now passed to the learners. They can set their own learning pace and monitor their learning
process. Teachers are encouraged to promote collaborations among learners, develop their independent
learner skills, help them understand the issues they have dealt with independently, and challenge them
with exploration tasks. It was found that this learning method has the potential to motivate learners to take
an active part in their learning process (Love, Hodge, Grandgenett & Swift, 2014). As regards to the
learning of mathematics, a review of the research literature conducted by Lai and Hwang (2016) shows
that learning using the flipped-class method enables active learning, develops the learner's ability to set
educational goals, fosters high-order mathematical thinking and contributes to the strengthening of the
students' mathematical self-efficacy. However, students with low levels of independent learning skills do
not benefit from flipped class learning and find it difficult to integrate into classes.

2.2. A sense of mathematical self-efficacy

Bandura (1977a, 1997) defined perceived self-efficacy as personal judgments of one’s
capabilities to plan, arrange and carry out actions to achieve designated goals. The level of self-efficacy
refers to its dependence on the difficulty of the performed task, such as trying to solve a mathematically
complex problem; to the transferability of self-efficacy beliefs across activities, such as from algebra to
geometry; strength of perceived efficacy is measured by the amount of one’s certainty about performing a
given task.

Perceived mathematical self-efficacy refers to the way a person perceives his ability to complete
a particular task (Bandura, 1982). Experiencing successes have been found to reinforce perceived
self-efficacy while experiencing failures weaken it and make it impossible to cope with similar tasks
(Bandura, 1994). Bandura (ibid) referred to the main sources of influence of one’s perceived self-efficacy
saying that they include (1) mastery experiences; (2) seeing people similar to oneself manage task
demands successfully; (3) social persuasion that one has the capabilities to succeed in given activities;
and (4) inferences from somatic and emotional states indicative of personal strengths and vulnerabilities.
Perceived mathematical self-efficacy refers to an individual's perception of his ability to cope
successfully with a mathematical task. Perceived mathematical self-efficacy has a bigger impact on
mathematical achievements than to wvariables such as mathematical anxiety, socio-economical
background, and gender (OECD, 2013).

3. The study

3.1. The study participants

26 students in their third year of B.Ed. studies at a College of Education located in the northern
part of our country, specializing in teaching mathematics at elementary school participated in the study.
Students studied in a flipped class format as part of a semester course dealing with various mathematical
patterns (for example, arithmetic sequence) and mathematical algorithms (for example, Euclid's
algorithm). For all students, this was their first experience in learning mathematical content using the
flipped class method.

3.2. The context of the study

The students attended a one-semester course dealing with mathematical patterns and algorithms,
in which they experienced flipped-class learning. Once every two weeks, a new chapter was uploaded to
the course website. To help students monitor their self-learning, they were instructed to pose questions
relating to the learned materials and answer them. Every third week a plenary session was held for
responding and discussing students’ difficulties and the challenges they encountered during their
individual work. As part of the classroom discussions, the students were given the opportunity to receive
feedback from the lecturer on the questions they posed and their solutions, and to be exposed to questions
posed by their classmates, in order to deepen insights regarding the contribution of posing questions as a
means of managing independent learning. In the final examination, students were asked to analyze and
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apply unfamiliar patterns and algorithms.

3.3. The aim of the study and derived question

The aim of the study was to examine cognitive as well as emotional aspects, relating to the
students' experience in learning patterns and mathematical algorithms in the format of the flipped class,
as perceived by them.

Due to space limitations, we will address one of the research questions:

How do prospective teachers perceive the effect of studying mathematics in a format of flipped
class learning on their sense of mathematical self-efficacy?

3.4. Tools for data collection and analysis

The data gathered included a reflective journal in which the students documented their learning
process. The journal also included the questions they posed and the answers to these questions.
The use of a reflective journal as part of teacher training has advantages both in terms of strengthening
the connection between the lecturer and the students and in terms of empowering the learning process.
In addition, the research data included recordings of class meetings and the students' answers to the final
test questions.

The information obtained from the reflective journals and the transcripts of the class sessions
was analyzed using content analysis (Neuendorf, 2002). The results of the content analysis were also
examined in relation to the grades that were obtained in the final test of the course.

4. Results and discussion

4.1. Prospective teachers’ perceptions as regards to the effect of learning in a format of
flipped class with relation to their sense of mathematical self-efficacy

In the first two weeks of the course, most students (22 out of 26) expressed reservations about
the flipped class method and wrote in their reflective journals: “I don't have the tools to do a lecturer job.
In the classroom, teachers teach math and explain in real time the things I don't understand. That's how
I am able to understand”. “Not every new method should be tried on us. This expectation that we will
only be able to understand the various stages of these algorithms and formulas is ambitious and a little
exaggerated in my opinion”.

“The [flipped class] method does not contribute to understanding these issues, nor is it clear how
posing questions will help me understand. We are dealing here with mathematical patterns and not with
stories”.

By the mid-semester, the students’ reactions were changed. In their reflective journals, they
wrote: “At first, I felt frustrated in lessons because I felt the questions I posed were common and trivial,
and I didn't know if I really understood the algorithm. I posed questions because those were the
guidelines. I didn't even see the connection between the questions and my learning”.

“When I heard the questions posed by my classmates, I realized that if they were able to come
with such results, so could I. I also learned a lot from your [the lecturer] analysis of the relationship
between the questions and the stages of the algorithm”.

“Despite the difficulties I encountered, I didn't give up, which gave me a good feeling that
I could learn on my own. The truth is, that is was our first experience with this way of learning and it took
us time to adjust to it. I know I was really upset at first and even angry, but with the first success came the
joy, which gave me the motivation to continue”.

In the final reflection, students wrote:

“I saw that my questions were really good, so I started attending the class discussions. It greatly
enhanced my confidence, because I realized that I was able to succeed in this learning method”.

“I think that only after you get positive feedback on what you do, only then do you get that urge
to keep going, and that is how your self-confidence develops.

“It's kind of weird because I've never thought that self-confidence strengthens when you compare
your achievements to others, even though you are actually learning from them”.

Not all students experienced the feelings described above. Low achievers wrote reflections like:
“I need the lecturer to explain to me. Can't study alone”; “flipped classroom learning doesn't suit me.
point.” “I gave up and did not come ready for class discussions”. “I couldn't think of any questions to help
me understand the algorithms, and it just made me helpless”. “Not every teaching method is suitable for
everyone ... | saw that others were successful, and I couldn't understand, and it was really frustrating not
to understand this course. The fact that others succeeded, and I did not, made me feel even worse”.

Analysis of the students’ reflections revealed references to three main aspects: feelings (marked
by an underline), knowledge (marked by bold letters), and sense of mathematical self-efficacy (SMSE)
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(marked by italic style).

At the beginning of the process, there was a sense of general frustration, expressed by most
students, stemming from their difficulty to pose significant questions that their answers will help them
understand the algorithm at hand., which would help them understand the algorithm at hand.
The classroom discussions in which successful experiences were presented and discussed led to a change
in the average and high achievers that if their peers are capable, then they also can. Moreover, in the
classroom discussions, a standard was set for the posed questions, which increased as a result of covert
competition created among the students to show that they can do better than their peers. These results are
in line with Zimmerman (2000) who found a strong connection between self-efficacy and motivation to
learn.

The number of active participants in the discussions increased from week to week and the
discussions dealt with topics that they work out on became more and more interesting and meaningful.
Viewing peers’ outcomes motivated the students to invest efforts and pose questions that would help them
understand the algorithms. These findings are in line with Bandura (1994), who found that successes were
found to reinforce students’ sense of mathematical self-ability while failures result in a sense of
frustration and helplessness, and a decline in mathematical self-ability to avoid coping with course
content.

The flipped class method consists of independent learning and classroom sessions. Observing the
obtained results reveal that both components affected the students’ mathematical self-efficacy. However,
for the low achievers, there should be additional actions to be taken under consideration in order to help
them develop independent learning skills so that they will be able to experience successes while learning
in a flipped class method. Bandura (1994) referred to the main sources of influence of one’s perceived
self-efficacy saying that they include (1) mastery experiences; (2) seeing people similar to oneself
manage task demands successfully; (3) social persuasion that one has the capabilities to succeed in given
activities; and (4) inferences from somatic and emotional states indicative of personal strengths and
vulnerabilities. If we look at the process the students had gone through during the course, we can find
references to the four sources influencing one’s perceived self-efficacy. At the beginning of the course,
the students were asked to cope with the understanding of mathematical algorithms in a setting that was
new to them. The difficulties they experienced aroused in them negative feelings of frustration and
experiences of unsuccessfulness which in turn decreased their mathematical self-efficacy. The class
discussions exposed them to the successes of some of their peers, which inspired them to invest more
effort, and try to be equally and even more successful. The classroom discussions and the encouragement
of the classroom teacher provided them also with social recognition that they can succeed. However, this
process was found to be effective for the average and high achiever students but did not work well for the
low achiever students. As Bandura (1994) said that it is not the emotional reactions that are important
rather how it is perceived and interpreted. People who have a high sense of efficacy are likely to view
their state of affective arousal as an energizing facilitator of performance, whereas those who are affected
by self- doubts regard their arousal as a debilitator. Since low achievers have already low mathematical
self-efficacy as a result of prior low achievements, adding to the challenge of new learning methods in
addition to the difficulty of coping with a mathematical task did not contribute to improving their
perceive mathematical self-efficacy.

In light of the positive correlation between mathematics achievements and self-efficacy (OECD,
2013), the experience described above seems to have reinforced this feeling among those who had a high
sense of mathematical self-efficacy in the first place, while the experience was weakened by others.
Therefore, the research findings raise questions about how to support the learning of low-achievement
students in mathematics required to study in the flipped classroom.

5. Concluding remarks

The incorporation of new teaching methods into the educational system is important and
valuable. However, careful consideration should be given to the question of whether a method is suitable
for all learners or should it be modified to fit different populations of learners as emerging from the
present study. This is especially relevant when planning the new student generations for the next decade.
The OECD (2019) released a document in which several principles to shape future learning are
recommended. One of these principles refers to personalization which means customizing content,
products, and services to the specific needs and desires of a student to increase the added value she/he
receives during the learning process. This trend is being intensified due to the ability of technology to
identify and meet the specific needs of each individual through a growing range of products and services.
The strengths of each method should be examined as well as its weaknesses, investing plenty of effort in
looking for ways to minimize its weaknesses.
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This research should be followed by studies that will address the following issues:

e What is the unique contribution of each of the flipped class method components to the
cultivation of high-order mathematical thinking?

e What is the connection between the initial level of mathematical self-efficacy and the rise/fall
of that feeling in a flipped classroom learning setting?

e How can we support the learning of low-achieving math students required to study in the
flipped classroom?
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Abstract

The advent of the fourth industrial revolution provides opportunities for teachers as key agents of
educational change to fully embrace digital transformation in its broadest sense with a view to foster
pedagogic innovation. In view of this key strategic imperative, this study explored South African
in-service teachers’ baseline knowledge of mathematics in the Further Education and Training (FET)
Phase. In terms of the structure of the Curriculum and Assessment Policy Statement (CAPS), the FET
Phase is comprised of Grades 10, 11 and 12. A mathematics professional development intervention
involving 30 teachers was implemented during which a diagnostic assessment test was administered as a
pre-test and post-test to evaluate teachers’ baseline knowledge of FET mathematics. The results of the
diagnostic assessment test revealed pervasive knowledge gaps associated with various topics in FET
mathematics. In addition, there was no meaningful correlation between teacher professional experience
and knowledge of FET mathematics. While the pre-test results painted a gloomy picture about teachers’
baseline knowledge of FET mathematics, the post-test results revealed a marginal improvement with the
overall performance of the teachers remaining below 65%. The inadequate learner performance in
mathematics in South Africa can partly be attributed to pervasive knowledge gaps exhibited by teachers
in various topics. There is a critical need for sustainable teacher professional development interventions to
strengthen teachers’ content knowledge and pedagogical content knowledge in mathematics as a key
knowledge domain. Implications for sustainable teacher professional development and meaningful
curriculum reform are discussed.

Keywords: Teacher professional development, curriculum reform, pedagogic innovation.

1. Introduction

The enhancement of teachers’ content knowledge and pedagogical content knowledge remains a
key strategic imperative within the broader South African educational context. South Africa faces the
imperative to provide a globally competitive curriculum that is responsive to the acceleration of
socio-economic development. Meaningful curriculum reforms ought to be underpinned by a coherent
implementation of appropriate strategic interventions which cater for the critical needs of both teachers
and learners. The cultivation of mathematical skills is central to meaningful enhancement of human
capital development. The generation of optimal levels of economic growth requires higher-order
mathematical skills. As agents of educational change, teachers are expected to play a pivotal role towards
the progressive realization of this noble goal. However, research has demonstrated that while teachers are
competent solvers of school mathematics problems, they are often unable to analyse and interpret
learners' errors for diagnostic purposes (Ndlovu, Amin & Samuel, 2017). This reality calls for provision
of sustainable professional development opportunities aimed at the enhancement of teachers’ subject
matter knowledge. The Grade 12 Moderators’ Report compiled by the South African Department of Basic
Education in 2014 calls for a nuanced examination of the enablers or inhibitors of teaching and learning
of mathematics at secondary school level in particular.
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2. Research design and methodology

A mathematics professional development intervention involving 30 teachers was implemented
during which a diagnostic assessment test was administered as a pre-test and post-test to evaluate
teachers’ baseline knowledge of FET mathematics. This intervention formed an integral part of
continuous professional development efforts aimed at holistic enhancement of in-service teachers’ content
knowledge and pedagogical content knowledge coordinated by the provincial Department of Basic
Education in the Limpopo Province of South Africa.

3. Findings
Table 1 below provides the demographic profile of the participants. A considerable number of

the participants possessed a College Diploma as a teaching qualification while others possessed Advanced
Certificate in Education and University Degree as teaching qualifications.

Table 1. Demographic profile of the participants.

Age Teaching Experience Qualifications
<30 years 43% < 3§ years 15 College Diploma 17
30-39 years 14% 5-10 years 5 Advanced Certificate in Education 6
40-49ears 43% > 10 years 10 University Degree 7

The frequencies indicating participants’ confidence rating of various FET mathematics topics are
depicted in Table 2 below. The distribution of frequencies demonstrated that the professional confidence
of the teachers in various FET mathematics topics was not firmly established.

Table 2. Frequencies indicating participants’ confidence rating of various FET mathematics topics.

Confidence rating
Topic i
’ co?:t?l?;,nt coiil;(SiZnt cilliig'll:itgt cori\lﬁ(:;ent Neutral
Arithmetic sequence and series 9 4 4 13
Geometric sequence and series 9 4 17
Real numbers 9 4 17
Algebraic expressions and equations 9 8 13
Roots, exponents and surds 13 17
Logarithms, remainder and factor theorem 13 17
Triangle geometry 17 13
Volume and area 9 4 4 13
Circle geometry 4 9 17
Similarity of triangles 5 4 17
Trigonometric ratios 4 9 13
Trigonometric identities 5 4 17
Compound angles 4 9 17
2D & 3D problems 9 12 9

Univariate numerical data 4 9 13 4

Bivariate data and regression 9 17

An extract below captures fundamental difficulties encountered by the participants with regard to
the application of trigonometric ratios.
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Figure 1.

An extract below depicts difficulties encountered in finding the general solution of trigonometric
equations.
Figure 2.
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Table 3 below provides participants’ perceptions about the professional development
intervention. While the participants demonstrated fundamental appreciation of the efficacy of the
professional development intervention, they further provided contextually appropriate recommendations
on the improvement of the intervention itself.

Table 3. Participants’ perceptions about the professional development intervention.

1 have achieved my goal as all my expectations were met

The overall delivery of the workshop was excellent
We need a workshop like this in future to address issues like optimization in Mathematics
The workshop developed me in terms of subject content
We need many workshops of this nature
We should be divided into respective groups according to grades during the workshop
The duration of the workshop must be reconsidered
More time is needed to focus on key areas of concern during the workshop

The pre-test and post-test average performances are illustrated in Figure 3 below. While the
average performance improved as a result of the professional development intervention implemented, the
participants still demonstrated pervasive knowledge gaps which required additional time to address. This
observation is consistent with the sentiments expressed by the participants with regard to the
recommended prolonged duration of the professional development intervention. This implies that the
affordances provided by strategic professional development interventions of this nature ought to be
harnessed with a view to enhance the quality of education.

Figure 3. Pre-test and post-test average performances.

4. Discussion

Assessment of in-service teachers’ baseline knowledge of mathematics revealed the prevalence
of pervasive knowledge gaps associated with various topics in FET mathematics. In addition, there was
no meaningful correlation between teacher professional experience and knowledge of FET mathematics.
While the pre-test results painted a gloomy picture about teachers’ baseline knowledge of FET
mathematics, the post-test results revealed a marginal improvement with the overall performance of the
teachers remaining below 65%. The inadequate learner performance in mathematics in South Africa can
partly be attributed to pervasive knowledge gaps exhibited by teachers in various topics. There is a critical
need for sustainable teacher professional development interventions to strengthen teachers’ content
knowledge and pedagogical content knowledge in mathematics as a key knowledge domain. Several
researchers argue that mathematical knowledge for teaching is crucial for successful teaching, realization
of learning outcomes and learner attainment (e.g. McAuliffe, 2013; Bansilal, Brijlall & Mkhwanazi,
2014; Pournara, Hodgen, Adler & Pillay; 2015, Livy, Vale & Herbert, 2016; Aksu & Umit, 2016;
Pournara, 2016). The key conundrum associated with this state of affairs is that there is a paucity of
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substantial research on what this knowledge for teaching entails and how it is acquired during the learning
to teach phase particularly in South Africa.

The establishment of sustainable communities of practice may serve to encourage teachers to
work collaboratively for purposes of sharing expertise. In support of this notion, Pournara (2016) posits
that engaging with peers’ mathematical contributions serves to deepen content knowledge. The need to
implore teachers to be reflective practitioners is paramount. This implies that problematic aspects
associated with mathematics content have to identified and adequately addressed as part of continuous
professional development interventions. Adler (2010) argues that some of the aspects requiring attention
include mathematics for teaching, task design and attention to mathematical content, object and
processes. These critical considerations ought to underpin far-reaching curriculum reforms which are
essentially responsive to the critical needs of teachers and learners alike.

5. Conclusion

The prevalence of pervasive knowledge gaps associated with various FET mathematics exhibited
by in-service teachers remains a key area of concern within the broader South African context. There is a
critical need to put in place sustainable appropriate professional development interventions to enhance
teachers’ subject matter knowledge.
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Abstract

Creativity is considered one of the most vital capabilities of the 21st century. Therefore, it is assumed that
one of the fundamental roles of the education system is to nurture all learners’ creativity. However,
in general, the education system does not give it proper attention. This reality is the result of a range of
circumstances, among others, the multifaceted nature of creativity, its variety of perspectives and
definitions, and insufficient familiarity of teachers with the breadth of aspects associated with the nurture
of creativity and its assessment. Therefore, in order to design a learning environment aimed at nurturing
high school students' creativity, we have incorporated several principles inherent in the various
perspectives related to the essence of creativity, and to make it easier for teachers to assess the
development of their students' creativity, we utilized a designated psychometric model. The learning
environment was in the field of mathematics, where students dealt with problem-posing activities as part
of inquiry tasks they were engaged with. The problems that students produced constituted the "product"
to be assessed in terms of creativity. Relating to the psychometric model, scores of two types can be
produced: a personal score, which over time reflects each student's individual progress, and a relative
score, reflecting the student's progress relative to his or her peers. Based on accumulated graphical
displays of both individual and relative scores, teachers can get an idea about the strengths and
weaknesses of both each student and the entire class, thus make pedagogical decisions regarding the
emphases they should put, in order to nurture students’ creativity. Through a process of self-assessment
students can follow their own gradual change, both in relation to themselves and their colleagues.

In this paper, we present the results of a study that followed the experience of students who took part in
the described learning environment. In particular, we focused on two students' perceptions of the benefits
and limitations of self-assessment of their creativity and its development, using the designated model.
The results indicate that self-assessment of creativity using relative scores can be beneficial for students
who possess an optimal mixture of certain personal resources (e.g. motivation to study) from the outset.
Such students are able to exploit this process for further developing their creativity. However, students
who lack a certain degree of a threshold for some personal resources might be harmed by the process and
their creativity might be suppressed.

Keywords: Creativity, self-assessment, problem-posing.

1. Introduction

In the 21 century, creativity is recognized as a key driver of social and economic changes as
well as one of the most valuable personal skills. One might, therefore, expect that the education system
would invest efforts in attempts to nurture students' creativity. However, although teachers believe that
creativity can and should be nurtured at school (e.g. Shriki and Lavy, 2012), the education system
scarcely encourages it. Consequently, most students do not have the opportunity to experience creative
thinking and learning. This reality is a consequence of a combination of several circumstances, among
them (Shriki, 2013): (i) The heavy load of teaching, and the external pressure on teachers to cover the
mandatory curriculum and succeed in standardized tests leave no time for teachers to focus on nurturing
skills that students are not tested on (such as creativity); (ii) Teachers were not trained to nurture their
own creativity, let alone the creativity of their students, thus they do not possess the adequate pedagogy
and available materials; (iii) Many teachers erroneously believe that expressions of creativity are limited
to the various fields of art, and attribute creativity to giftedness, and therefore avoid implementing
approaches that foster the creativity of all students in every discipline; (iv) There is a shortage of tools
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aimed at assessing students' creativity and its continuing progress. Thus, teachers find it difficult to
implement a systematic approach to develop students' creativity and observe improvement. Such
monitoring could provide teachers with feedback that would help them to decide on suitable courses of
action.

The learning environment we have developed, as described below, was designed to address these
five factors, with the purpose of helping teachers develop learning environments aimed at nurturing the
creativity of their students as part of the routine teaching of the discipline, as well as assessing its
development. The learning environment that is illustrated in Section3 was adapted to teachers who teach
mathematics in secondary school. In this paper, we will briefly describe the characteristics of the learning
environment and focus on issues related to assessing mathematical creativity.

2. Literature background

In today's era, creativity and the capability to link objects that are seemingly unrelated are
considered among the most important skills for success. For over a century, scholars have been engaged
in the diverse face of creativity, its characteristics, origins, and development. These studies yielded a
variety of understandings regarding the nature of creativity, its origins, manifestation, and assessment
(Shriki, 2010; 2013). Review of the empirical literature in the field of creativity, in general, and
mathematical creativity, in particular, reveals more than one hundred contemporary definitions of
creativity as well as numerous interpretations of its essence and meaning (Mann, 2006). Due to the
complexity of this field, a considerable part of these definitions and interpretations are rather vague and to
date, none of the definitions has been commonly accepted. Moreover, throughout the years, creativity has
been investigated from at least four perspectives: the creative process, the creative person, the creative
environment and the creative product; as well as through a variety of approaches to the assessment of
creativity, among them a psychometric approach (e.g. Torrance, 1974), a cognitive approach
(e.g. Sternberg & Davidson, 2005), and a personal-social approach (e.g. Sternberg & Lubart, 1996).
The multitude of perspectives and approaches has led, among other things, to the question of whether
creativity is innate or whether it can be nurtured through appropriate education. Today, many researchers
concur that creativity can be nurtured by means of suitable purposeful instruction, nevertheless, there is
still no consensus as to the way it can be done (Henry, 2009).

As mentioned in the Introduction section, in most schools students do not have the opportunity to
experience creative thinking and learning due to systemic aspects and teachers' perceptions and beliefs
about creativity and its nurture. To address some of these constraints, we designed a learning environment
that would fit into the existing set of school lessons, while developing the didactic approach and the tool
for assessing creativity. In the next section, we describe the learning environment and its underlying
rationale and demonstrate its implementation in the context of mathematics lessons.

3. The learning environment

The following is the rationale underlying the design of the learning environment, and its
adaptation to the case of mathematics teaching: (i) Among the four common perspectives for studying
creativity, we chose to focus on the product, as it is usually easier for teachers to teach how to produce a
particular product and evaluate it than to delve into issues related to processes and personality; (ii) In line
with Silver (1997), we recognize the centrality of problem posing and problem solving processes in
mathematics within the creative act. In particular, in the case of problem posing, Silver maintains that
although mathematicians may solve problems that have been posed by others, they normally formulate
their own problems based on personal experiences and interests. Therefore, the problems that are posed
by students constitute "the product". It should be noted that problem-posing tasks are easy to implement
and can be incorporated naturally into any math class as part of the learning process. The problem-posing
approach we implemented is based on Brown and Walters' (1990) strategy, ‘What-If-Not?’ (abb. WIN).
This strategy suggests that modifying the components of a given problem can yield new and stimulating
problems that ultimately may result in some interesting inquiries that may lead to the uncovering of
mathematic regularities; (iii) Based on our assumption that it would be easier for teachers to assess
products through psychometric measures (e.g., grades), as they typically do, the assessment tool is based
on Torrance's psychometric approach to measuring creativity (Torrance, 1974). Torrance's methodology
uses four indices: fluency, flexibility, originality, and organization, where fluency is measured by the
number of different problems posed; flexibility is measured by the number of different categories of the
posed problems; originality is measured by the relative infrequency of the problems; and organization is
measured by the number of problems formulated as generalizations. Then, an overall score for creativity
is determined by assigning a relative weight for each index (depending on the teacher's educational goal).
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Furthermore, the view of creativity as a personal trait that can be nurtured in school students requires a
distinction between relative and absolute creativity (Leikin, 2009). While absolute creativity is associated
with remarkable historical works of prominent mathematicians, relative creativity refers to discoveries
made by a specific person within a specific reference group. Therefore, for each of the four indices, as
well as for their weighting, each student receives both a "personal" score and a score that is relative to his
or her classmates; (iv) Acknowledging the benefits of self-assessment of creativity and its development
(Chamberlin & Moon, 2005), after every task each student receives a graphical display of his or her
relative scores, as the personal scores are in fact task depended. Starting from the second task, the
graphical display includes cumulative scores, so that the students are able to examine their
progress/retreat relative to their classmates. Figure 1 presents two examples, a cumulative graphical
display of Ruth and one of Michael for five problem-posing tasks (t1-t5). The relative scores for fluency,
flexibility, originality, organization, and creativity are indicated by flu, fle, orig, org, and cre,
respectively. The score for creativity was calculated so that each of the four indices received equal weight
(Shriki & Lavy, 2014). Studying the graphical display of scores, the students are asked to reflect on
modifications in their relative scores and try to explain apparent changes.
Further details about the learning environment and the scoring process can be found in Shriki (2013).

Figure 1. Ruth's and Michael's cumulative scores for task 1 (t1) to task 5 (15).
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4. The study

3

The study aimed at examining students' perceptions regarding the effect of the described
self-assessment process on the development of their mathematical creativity. It should be noted that the
first graphical display is given to students only after experiencing several WIN tasks and receiving a
detailed explanation of the creativity indices and the meaning of relative scores. The process took place
without the active involvement of the math teacher with the goal of monitoring student development
independently of external guidance.

Research questions. Two research questions were derived from the research objective:
How do students perceive the effect of the self-assessment process on (i) their self-efficacy as posers of
mathematical problems; (ii) their development of mathematical creativity (as measured through
psychometric indices).

Research participant. During the past few years, over 300 high school students participated in
the study. The students studied math at various levels (low, medium, high). In each group, the study was
carried out during five consecutive weeks (one problem-posing task per week), while the self-assessment
process was performed between two successive tasks In this paper, we focus on two students, Ruth and
Michael, whose cumulative scores are presented in Figure 1. Both were 11%-grade students who studied
medium-level mathematics in the same class. Ruth’s and Michael's average grades in mathematics were
86 and 82, respectively. The reason for focusing on these two students is the fact that they constitute a
representative example of the possible opposite effects of self-assessment of creativity in the case of
relative scores.

Research tool. The graphical display was given to the study participants together with a
questionnaire that included three open questions (the third question was excluded from the first
questionnaire): Observing the graphical display, what can you tell about: (i) your creativity with respect
to posing mathematical problems?; (ii) your ability to pose mathematical problems?; (iii) the development
of your mathematical creativity. Try to explain apparent changes or lack of changes.

Data analysis. Students' responses to the questionnaires were analyzed by means of analytical
induction, aiming to identify the main themes and typical patterns the emerge from the responses.
This process was done by implementing open and axial coding in order to form the unifying categories
and sub-categories (Strauss & Corbin, 1990).
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5. Results and discussion

Ruth’s and Michael's average grades in mathematics before starting the study (86 and 82,
respectively) indicate that they are not considerably different in terms of their mathematics knowledge.
As can be seen from Figure 1, Michael’s starting point was slightly better than Ruth’s, and both relative
scores of total creativity were rather low. However, while Ruth’s relative scores constantly increased,
namely, she has improved relative to her classmates, Michael’s relative position has decreased.
This raises questions regarding the factors that influence the change in relative scores of the indices of
creativity, and in any case, contrary to Chamberlin & Moon's (2005) findings, it indicates that
self-assessment of creativity does not seem to work well with everyone.

Looking for a framework for analyzing Ruth’s and Michael’s responses to the questionnaires, we
found Sternberg and Lubart’s (1991) investment theory of creativity as suitable for this purpose.
According to the theory, creativity is an interactive function of six resources— intellectual processes,
knowledge, intellectual style, personality, motivation, and environmental context. Creative performance
results from a confluence of these resources, thus in order to assess creativity, there is a need to look at all
of them. In what follows are several quotations taken from Ruth’s and Michael's responses. The brackets
show the task number (t1-t5) and the question number (i-iii).

Quotations Ruth’s responses. “My scores were very disappointing, but I can only blame myself
for not giving it enough time...I will surely work harder on the next task™ (t1, ii); “I wasn’t satisfied with
my scores for originality. I think that more than other scores this truly reflects creativity. So I promised
myself to think ‘big’ next time” (t2, i); “I can see that my efforts paid off in all but originality. I think of
myself as a creative person, so it’s a bit annoying, but I’'m not giving up* (t3, iii); “This time I changed
my tactic, and it worked! I thought that if I would pose more problems, then I’ll increase the chance of
being original” (t4, ii); “These tasks truly gave me a chance to think differently. At first, I was afraid to
think too wild, because the teacher said that the problem should be appropriate. But when I saw my scores
for the three tasks I realized that if I would limit myself to simple problems I will not go far. So I really
tried to think of original and generalized problems...and as you can see [the teacher], I am one of the
most creative students in the class! Yeah!!!” (t5, iii).

Quotations from Michael's responses. “I tried to think of many types of problems, and
I thought it would be enough. But then I saw my score of creativity and realized it wasn’t enough...0.K.,
so I am not very original and creative, what does it say about me?” (tl, i); “I tried to prove to you [the
teacher[ that I can be original, but now I know I’m not... Actually, instead of getting better, ’'m getting
worse” (t2, iii); “It is the same as before. Perhaps I just don’t know how to pose problems. We never did
it in class...I’m starting not to like these tasks” (t3, i); “It is not hard to see that other students are much
more creative than me, so I give up” (t4, iii); “I understand that what we did was some kind of an
experiment, but you [the teacher] probably had to explain it better or tell me what I was doing wrong.
If you had asked me a month ago if I could pose mathematical problems, I would definitely say “yes”,
but it turned out I’'m not very good at it” (t5, ii).

According to the investment theory, the intellectual resources relate, among others, to the
ability to escape the boundaries of conventional thinking, recognize which ideas worth pursuing, and
willingness to invest time thinking in new ways (Sternberg, 2009). Ruth’s self-testimony regarding her
behavior meets these skills, and it is apparent that she takes responsibility for her achievements.
Ruth realized she had to spend more time working on the tasks in order to attain the goal she set for
herself: improve her relative scores, especially the score of originality (t1, t2). This goal was set as a
result of perceiving originality as the essence of creativity (t2), and the fact she considered herself to be a
creative person (t3). It appears that Ruth’s intellectual style, namely, decisions about how to organize the
available skills (Sternberg, 2009) and her personality resources, in particular, her eagerness to overcome
obstacles and take risks supported her improvement. Evidently, Ruth is consciously monitoring her
actions, for example- changing her strategy and posing more problems (t4), ‘thinking big’ (t3), and
thinking of ‘wild problems’ (t5). Her self-efficacy as a creative person, combined with her willingness to
overcome obstacles and take risks, proved to be what Ruth called ‘pay off’. Clearly, these resources might
not be adequate, if Ruth had no motivation. Intrinsic, task-focused motivation is essential for creativity.
Nonetheless, motivation for itself is not inherent in a person but rather depends on one's decision to be
motivated given a certain stimulant (Sternberg, 2009). Ruth’s motivation to improve was primarily
intrinsic, driven by her wish to prove to herself that she was as creative as she believed (t2-t5). Michael,
on the other hand, demonstrated a different behavior of resource exploitation. At the first task, he used his
intellectual resource for thinking of various types of problems, believing this was the right approach (t1).
However, although he realized that it was insufficient for attaining high scores he did not make any
attempt to escape the bounds of his conventional thinking. Michael seems to have given up quickly
(t1, t3). Seemingly, Michael lacks the personality resources required for overcoming obstacles and taking
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risks, and his low self-efficacy is expressed already after t1. Michael’s utterances (t1-t4) indicate that he
perceived the process as some kind of a ‘competition’ among his classmates, and being uncompetitive not
just impeded the development of his creativity, but also harmed his self-efficacy and suppressed his
intrinsic motivation. It appears that Michael’s central motivation was to prove something to his teacher,
rather than an intrinsic one (t2). Consequently, he ‘blames’ his teacher for not providing him proper
conditions to succeed (t3, t5). As Sternberg (2009) noted, people may have all the essential internal
resources to think creatively, however, if they do not get support from the environment,
or alternatively- receive negative feedback, they will not be able to demonstrate their creativity. In t2 and
t5 Michael turned directly to his teacher, wherein t5, he explicitly expressed his need for help. Unlike
Ruth, who is able to resolve her conflicts by herself, Michael needs his teacher’s guidance and support.

6. Conclusions

The case of Ruth and Michael suggests that self-assessment of creativity can be valuable for
students who possess an optimal confluence of resources from the outset. Such students are able to
advance their creativity and adapt themselves to the environment. Conversely, students who lack a certain
degree of a threshold for one or more of the six mentioned resources might be harmed from this process.
Further study is needed in order to understand issues related to this threshold and its relation to the
self-assessment of creativity. Moreover, given the importance of environmental context, it is clear that
self-assessment of creativity through the use of a graphical display of relative scores is not equally
suitable for all students. Perhaps Michael could realize his creative potential if he had received his
teacher's immediate support or a display of his personal scores rather than the relative ones. These two
issues also need to be considered in further study.
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Abstract

The complexity of the articulation gap between school and higher education poses enormous challenges
to institutions of higher learning in South Africa. In response to this predicament, various strategic
interventions were adopted with a view to adequately address student under-preparedness for tertiary
studies. As a gateway knowledge domain, mathematics forms an integral part of various curriculum
programs geared towards the cultivation of skills required by the mainstream economy. However,
inadequate student academic performance in mathematics remains a pervasive pedagogic challenge
afflicting meaningful enhancement of human capital development through inculcation of critical skills.
In recognition of this fundamental challenge, this study explored at-risk undergraduate engineering
students’ perceptions of the remedial intervention which was implemented to enhance their academic
performance in mathematics at a South African university. Additional critical academic support was
provided to this cohort of students as mathematics repeat students in order to maximise opportunities for
success with a view to subsequently ensure their survival of academic exclusion on the basis of sustained
inadequate academic performance. The students expressed positive sentiments about the efficacy of the
remedial intervention implemented as it provided meaningful opportunities to improve their academic
performance in mathematics as a key knowledge domain. The students indicated that the implementation
of remedial interventions of this nature serves to safeguard future prospects for under-prepared students
while boosting the throughput rates of higher education institutions. Furthermore, the students provided
contextually appropriate recommendations for strengthening remedial interventions of this nature to
ensure the academic survival of at-risk students in particular. Implications for meaningful enhancement of
human capital development are discussed.

Keywords: Articulation gap, remedial interventions, human capital development.

1. Introduction

Student under-preparedness for tertiary studies remains a fundamental challenge facing higher
education institutions in South Africa. This fundamental challenge is intrinsically linked to the
complexity of the articulation gap between school and higher education. Higher education institutions in
South Africa responded in a variety of ways to this predicament. Some of the key measures adopted
included the implementation of extended curriculum programs which essentially provided additional
critical academic support for under-prepared students. Admissions policies provide tertiary education
access to diverse student populations and this renders higher education institutions agents of social
mobility for at-risk students in particular (Skidmore et al., 2014). There is a need to scaffold mathematics
instruction to cater for the needs of at-risk students. Wass, Harland, and Mercer (2011) posit that teaching
practices that scaffold instruction should be more widely applied within tertiary instructional settings. It is
for this reason that this study explored South African at-risk undergraduate engineering students’
perceptions of the remedial intervention which was designed to enhance their academic performance in
mathematics as a key knowledge domain.
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2. Research design and methodology

A remedial intervention was implemented to enhance academic performance of at-risk
undergraduate engineering students in mathematics at a South African university. Additional critical
academic support was provided to this cohort of students as mathematics repeat students in order to
maximise opportunities for success with a view to subsequently ensure their survival of academic
exclusion on the basis of sustained inadequate academic performance. An evaluation questionnaire was
subsequently administered to unearth students’ perceptions about the efficacy of the remedial intervention
implemented.

3. Findings

Table 1 below provides distribution of students’ responses to the evaluation questionnaire.
The students demonstrated fundamental appreciation of the structural nature and efficacy of the remedial
intervention. Evaluation areas included workshop content, workshop design, efficacy of the workshop as
well as self-paced delivery.

Table 1. Distribution of students’ responses to the evaluation questionnaire.

WORKSHOP CONTENT
Strongly | Disagree | Neutral | Agree | Strongly
disagree agree
I was well informed about the objectives 4 3 12 40 32
This workshop lived up to my expectations 3 7 24 40 17
The content is relevant to my studies 2 1 12 40 37
WORKSHOP DESIGN

The workshop objectives were clear to me 3 4 17 45 21
The workshop activities stimulated my 1 5 19 40 24
learning
The activities in this workshop gave me 2 14 16 38 19
sufficient practice and feedback
The pace of this workshop was appropriate 6 9 23 39 13
I had a fair opportunity to participate and 2 7 22 41 20
contribute

WORKSHOP EFFICACY
The workshop prepared me well for tests 4 6 17 37 24
I am able to use what I learnt in the workshop 1 2 24 37 28
and beyond

SELF-PACED DELIVERY
The workshop was a good way for me to learn 2 3 21 43 21
mathematics content

Contextually appropriate recommendations advanced by the students on the improvement of the
remedial intervention are provided in Table 2 below. The nature of the recommendations provided
reflected the extent to which the students benefited from the key concomitant activities that characterized
the remedial intervention.
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Table 2. Students’ recommendations on the improvement of the remedial intervention implemented.

FREQUENCIES DEPICTING STUDENTS’ PREFERRED RECOMMENDATIONS ON THE
IMPROVEMENT OF THE WORKSHOP IMPLEMENTED
Provide better information before the workshop 45
Clarify the workshop objectives 34
Reduce the content covered in the workshop 9
Increase the content covered in the workshop 54
Update the content covered in the workshop 36
Improve the instructional methods 36
Make workshop activities more stimulating 45
Improve workshop organization 35
Make the workshop less difficult 4
Make the workshop more difficult 56
Slow down the pace of the workshop 43
Speed up the pace of the workshop 13
Allocate more time for the workshop 53
Shorten the time for the workshop 4
Improve the tutorials used in the workshop 52
Improve student active involvement and participation 43

4. Discussion

The students expressed positive sentiments about the efficacy of the remedial intervention
implemented as it provided meaningful opportunities to improve their subject matter knowledge in
mathematics as a key knowledge domain. The students indicated that the implementation of remedial
interventions of this nature serves to safeguard future prospects for under-prepared students while
boosting the throughput rates of higher education institutions. Furthermore, the students provided
contextually appropriate recommendations for strengthening remedial interventions of this nature to
ensure the academic survival of at-risk students in particular. This implies that every effort must be made
to provide additional critical academic support to at-risk students to ensure their academic success. This
requires critical understanding of the profile of at-risk students. Bulger and Watson (2006) postulate that
many academically at-risk students come from under-privileged backgrounds. In addition, many at-risk
students attended failing, low-performing, or under-resourced high schools (Glazerman & Max, 2014).
According to Woods and Domina (2014), students coming from affluent schools are poised to succeed in
their tertiary studies.

Scaffolding mathematics instruction may serve as a panacea for student under-preparedness.
Affordances associated with scaffolding of mathematics instruction ought to be harnessed in order to
maximize the academic experience of at-risk students in particular. Scaffolding can support a variety of
learning objectives including absorbing course content and concepts, increasing self-awareness,
providing motivational support, understanding how to use learning and teaching tools such as
computerized learning platforms, and learning techniques to adapt to different instructional contexts
(Azevedo & Hadwin, 2005). Context-specific remedial interventions can be used as meaningful platforms
for providing at-risk students with opportunities to gain important information about institutional
resources and courses, develop study skills, form relationships, and gain knowledge of available resources
(O’Gara, Karp, & Hughes, 2009).

5. Conclusion

The adoption of innovative remedial interventions can serve as a panacea for student
under-preparedness which is a consequence of the complexity of the articulation gap between school and
higher education within the broader South African context. Scaffolding mathematics instruction to cater
for the needs of at-risk students can provide immense benefits for meaningful enhancement of human
capital development.
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Abstract

Nowadays, policymakers and stakeholders have been supporting the relevance of aligning schools and
workplaces in the field of Initial Vocational Education and Training (IVET). Accordingly,
the connectivity offers more opportunities to students to develop and foster work-based skills and
competencies that are predictive of a higher level of employability and entrepreneurship with several
impacts on the market industries and countries’ economic stability. On the one hand, there is still a debate
between educational models based on workplace learning and certifications of competences for
occupation in the filed. On the other hand, the literature is lacking a conceptual comprehension about
how, and to what extent, IVET program can include competence-based approaches to promote
interpersonal and transversal skills in students. With the aim to empirically address these current issues,
we devised promoted a pilot training project for students of the Italian IVET and technical schools.
Thanks to the collaboration of six Italian schools, both technical and IVET schools, and the Veneto
Region’ authority for the manufacturing and construction industry, the project has been sponsored to help
students to develop technical and soft skills (e.g., cooperation within different professional roles) during
the secondary level of Italian higher secondary education. Students (n=168) of different professions
(e.g., electricians, technicians) were involved in our study and assigned to the experimental group, in
which they have been redistributed into six classes. Each student of the classes had to cooperate with their
peers to realize a product in 6 months consisting of (i) planning, (ii) organizing and, (iii) building.
Therefore, students had the occasion to cooperate with students of different job curricula and to learn by
doing in a simulated workplace. In order to assess the effectiveness of the intervention, we have
combined quantitative and qualitative methods. Hence, we developed a self-report measure, namely,
Scale for Market Industry Competence (SMIC), which has been used in combination with interviews and
observations to evaluate the occupational profile reached by students in the experimental groups and the
project features. The results seem to confirm that our pilot intervention was effective in sustaining
technical and soft skills development. Moreover, the qualitative analysis allowed to map benefits of the
project as well as the challenging aspects by which proposing forward projects.

Keywords: Training project, IVET school, technical school, soft skills, mixed-methods.

1. Introduction

Since the ‘80s, the western countries have been recognizing that the creation of alignments
between the arena of the world of work and Initial Vocational and Educational Training (IVET) support
economic stability and competitivity. Authors and scholars in the field have shown how this connectivity
between the labor-market, schools and policies represents a key-path for citizens’ employment and work
innovation. On the one side, the IVET-students can develop competences and abilities that are related to
the current trends of work by having experiences in the workplace. On the other side, stakeholders and
employers can ensure their future workforce profiles thanks to the offers of higher-level quality of
training and apprenticeship in their organizations (Hooge, 2018; Pantea, 2019).

Nowadays, there are different trends in the way of doing this connectivity. A common
classification is made by authors in the field basing on the difference between the model proposed by the
US and UK, and the models used in Germany, Austria and Switzerland. In the first case, the institutional
policy on IVET and technical schools focuses on the precondition of the certification of the competences.
In this vein, the educational offers aim to foster the employability level of the profile curriculum of
students. Germany, Austria and Switzerland developed IVET schools basing on the concept, namely,
Berugliche Bildung, of education for an occupation. This model is based on the concept of work-based
learning by which students can foster their competency profile directly in the occupational field
(Brockman, Clarke & Winch, 2008). Hooge (2018) argued that these two broad models are representative
of the current strands of institutional policies oriented to the connectivity. Although the models can be
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seen at the extremes of the same continuum of workplace-school connection concept (Hooge, 2018,
Brockman, et al. 2008), both are inherently sensible to foster competence-based approaches relating to the
whole person, and including different dimensions, namely; interpersonal competences, self-role
accountability and collaboration.

The literature has seen a large spread of contributions on the relevance of integrating transversal
and interpersonal competences with the connectivity with the workplace in IVET and technical schools.
Mainly, the authors claimed the importance of skilling the future workforce on cooperation and work
accountability as an increasingly important issue in educational policies (INAPP et al. 2016; Paython,
2017). Although there are different bunches of research on accountability, in the VET field it concerns the
workers’, or students, responsiveness of their (forward) professional categories as members of the labor,
and industry market (BLANDA & Urbancikova, 2019; Brockman et al. 2008; Pantea, 2019; Sennet,
2012;). This general definition implies such a mix of competence concerning the self-role awareness of
IVET students, the interpersonal competences and the ability to work in cooperation in the market
industry (INAPP et al. 2016). However, how, and to what extent the precondition of connectivity between
school and workplace can develop and foster these interpersonal competencies linked to professional
skills?

Accordingly, the present contribution intends to present the prelaminar results of a pilot study
conducted in Italy between 2018 and 2019. In that period, a pilot training project has been promoted by
the Veneto Region’ authority for the manufacturing and construction industry in collaboration with six
IVET and technical schools and the University of Verona. One of the aims of the study was to address the
current issue on competence-based approach in connectivity training projects. In the following section,
the project will be outlined in order to present the core aspects of our training, with which the objectives
of our studies are reported. Then, results and implications are described by the authors in order to discuss
forward implications for authors and IVET and technical schools’ educational polices.

2. The Italian background and project scope

In the past decade, the Italian institutions on technical and IVET schools have supported the
connectivity between schools and workplaces, according to the European trends. However, although
reforms and actions have initiated the Italian schools to access the work system and industry, there is still
a lack of a common system for devising this kind of projects. This is to say that the current uncertain
condition can lead to huge results both at the level of schools and supporters. On the one side, the lack of
a normative way of building this connectivity as well as the lack of evidence of effective programs could
result in poorer training offers and, hence, affecting the educational level of students. On the other side,
the lack of a financial and regulatory framework cannot be addressed online by the regional authorities
and local bodies in the view of coordination and promotion of large educational programs (CNOS-FAP,
2017). In this plethora of different factors, therefore, projects comprehending different collaborations and
networks — schools, regional authorities and universities — are welcomed to shed light on the current gap
about creating a normative and arranged system of connections between schools and workplaces.

Therefore, the present study reports the tentative made to address (a) the quest for connectivity
project and (b) answering the questions on competence-based approach in IVET and technical schools by
devising a pilot project for students work-based training. As previous noted, although the promotion of
innovation of training in this sector, the Italian government is missing guidance and regulatory
frameworks for connecting regional authorities, IVET and technical institution and social partners. Hence,
exploratory research could help to inform about effective approaches and perspectives. Moreover, both
the two models of UK-US and German, Switzerland and Austria, aim to foster interpersonal competence,
however, they are still facing problems about to what extent this competence might be fostered.

According to the aims, we devised a pilot project turning on school-based and work-based
pathways, combining training and learning in the workplace. In this vein, we developed the project
according to the definition of competences of Mulder and Winterton (2017) by who the notion of
competence is seen as a holistic notion, relating to the whole person and including different dimensions.
By explicitly applying this definition to the area of IVET and technical schools, the student competences
regard the personal and interpersonal abilities as well as market industry accountability and work
categories orientation which can be fostered and developed by learning in the workplace (Brockmann et
al., 2008; Mulder and Winterton, 2017; Hooge, 2018).

Thanks to the collaboration of six Italian schools, both technical and IVET schools, and the
Veneto Region’ authority for the manufacturing and construction industry, the project has been sponsored
to help students to develop technical and soft skills (e.g., cooperation within different professional roles)
during the secondary level of Italian higher secondary education. The promoters named the project /00+
100 since it involved students for at least 100 hours both in the classroom and in the workplace. Students
(n=168) of different professions (e.g., electricians, technicians) participated in our study, likewise, n=12
teachers of each school were involved to conduct the project as school subject teachers or as coaches.
They were assigned to the control group and to the experimental group, in which they have been
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redistributed into six classes. Each student of the classes had to cooperate with their peers to realize a
product in 6 months consisting of (i) planning, (ii) organizing and, (iii) building under the supervision of
a teacher (n=6) and coaches (n=6). Each stage of the training occurred in different contexts with one
teacher and coaches who helped the students in the learning processes. The stages take place in the
classroom (for planning), in the workplace (for the building stage) and both at school and in the
workplace for the organizational stage. Therefore, students had the occasion to cooperate with other peers
of different job curricula and to learn by doing in a simulated workplace. The target of the student was to
realize a studio flat consisting of two rooms and a bathroom.

2.1. Methods

The main focus of our study was to evaluate the effectiveness of our project, as well as, to
explore the benefits of students in the development of their competence-profile. The project was
administrated by teachers and researchers as a pilot study in order to propose forward normative
instruments and projects characterized by high effectiveness to promote students learning. Hence, the two
objectives were to (a) evaluate the outcomes of students and teachers involved in the study and (b) to
define the limitations of our project procedure and propose forward applied implications. The evaluation
of the effectiveness consisted of the use of mix-methods involving qualitative observations and interviews
and quantitative instruments for students’ competence assessment.

Qualitative data have been collected during the lessons, in the class and the workplaces using
interviews coupled with the document analysis and observations. Students and teachers have been
interviewed by the researchers about their experience in the study. Likewise, they have been observed by
the researchers during the lessons and in the workplace taking notes about the teachers practices and
students’ activities. Moreover, qualitative methods aimed to understand the features of the project as
resulted by the experiential contents, and the comparison with the documents made by teachers and
authorities involved. Accordingly, the data collected structured the evidence concerning the profile
curriculum developed and the project features (i.e., benefits and challenges). The evaluation approach of
Vergani (2004) has been used as core-methodological perspective. Vergani proposed a system of
qualitative evaluation based on viewing the prospects of participants of training activities and creating the
evaluation system itself. Indeed, Vergani suggests to considering the point of view of the evaluated rather
than applying a standardized system and making inference on the effectiveness of the training programs
(2004). By the explicit comparison between all the data collected, i.e., documents, interviews and
observations, the evaluation of the pilot project emerged and core aspects of the students’ competence
developed.

Quantitative methods have been used in order to assess student’s interpersonal competence
development. As noted, among the competence expected by the apprenticeship at the workplace concern
the interpersonal relation, peer-collaboration and professional category responsiveness. Therefore,
we developed a new self-report questionnaire for students, namely, Scale for Market Industry
Competence — SMIC. According to the aim of the study, the SMIC has been developed by the researchers
in order to have an easy and reliable instrument by which evaluating the students. Our instruments
consisted of 11 items on 1-5, Likert scale of agreement. Students had to report if the sentence was
representative or not of their current knowledge. The self-report measure consisted of three main
categories; (1) awareness of the proper professional category; (2) awareness of being member of the
market industry; (3a) interpersonal relation and (3b) the connected work accountability. Before
submitting the questionnaire, the instrument has been evaluated by the teachers of the VET schools whose
opinions have helped to review the items. Finally, a classical experimental design has been used to collect
quantitative data. Students completed the questionnaire, pre- and post- training. Moreover, a control
group has been involved to compare the results of the experimental group.

3. Results

163 students were involved in the study (average age, 16 years old, SD=1.19, 5.9% female).
135 attended the training project while the other students composed the control group. Students in
experimental group belonged to different classes (2", 3™, and 4™) and equally from the 6 different VET
schools of Veneto Region. After the preliminary observations and interviews of students (#=20), teachers
and coaches (n=6) and schools leaders (#=9), the researchers decided to shed light on two main categories
concerning each of the two groups of participants. On the one side, the qualitative methods have been
used to look at the benefits of students according to their answers and the observations as well as basing
on teachers’ opinions. On the other side, in line with the nature of the project, interviews evaluated the
challenging features of our piloted training. Finally, all the data collected have been compared with the
document analysis in which we have found the central characteristics of the project. The compared
analysis helped us to understand the researchers’ observation notes and interpret the interviews.
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In this vein, qualitative data have been divided into two groups according the two groups of
participants; teachers and students according the two broader groups of project benefits and projects
challenges. Qualitative data analysis of students shown three mains categories of (a) active engagement,
(b) unity and collaboration and (c¢) work accountability, among which, work accountability inherently
represents a challenge according to the aim of the project. In fact, although students showed to be able to
cooperate between each other, not all the students recognized the activities as linked to the market
industry suggesting the needs for a specific training module. However, according to the document
analysis, one of the central characteristics of the IVET profile and technical students market industry
accountability is represented by the interpersonal competences and active engagement. As for teachers,
they reported to have many difficulties in dealing with all the tasks required both in classrooms and in the
workplace. In fact, they recognized the opportunity offered by the core aspects of the project to enhance
students focused activities and fostering their knowledge. However, teachers reported the need for
specific training in order to promote best didactical practices in line with the aim of the project.
Moreover, the researchers noted that some of the problems reported by teachers were linked to their
accountability of the project. This suggested that note all the teachers acknowledged the main aim of the
pilot project.

The questionnaire has been administered pre-training in the experimental group and
post- training in the both groups. In order to verify the hypotheses concerning the differences between the
measures, a preliminary analysis concerns the reliability of the questionnaire. It resulted to be highly
significant both at time 1 (a=.84) and time 2 (0=.82). Our results indicated that it is possible to aggregate
the results in unique synthetic measure of SIC. Therefore, the quantitative analysis verified the
hypotheses that the experimental group’ post measures would show significant higher results if compared
(H1) with the pre-measures and (H2) with the control group post- measures of the aggregated items of
SIC. Time 1 measures resulted to be significantly lowers than the time 2 measures, #(135)=-11.25,
p<.001, with an higher effect size, Cohen’s d=.99, by the paired sample ¢-test. Likewise, the independent
sample #-test reported that time 2 measures of the experimental group were significantly higher than of
the control group, #(163)=-5.114, p<.001, with an higher effect size, Cohen’s d=1.08.

4. Discussion

The turbulent time for work and employability of the first decade of the third millennium has
prompted the Italian government to create a renovate its initial VET system (CNOS-FAP, 2017).
However, schools and industrial institutions are still lacking a normative way of doing and many steps are
needed to reach the European and international standards (INAPP, et al 2016; Hooge, 2018; CNOS-FAP,
2017). In this vein, we proposed a training project with the aim to address the current Italian issues and
the current debates on the competence-based approach in the field. As we noted, there is still a lack of
agreement between what twist and turn will take the Anglo-Americans and Germans’ models concerning
the interpersonal competences. Our project explicitly advocated for a suitable couple of work-based
learning and competence-based approach stressing the importance of peer-collaboration for professional
curriculum accountability of students. Whereas it was just a pilot study, our project seemed to confirm
what is discussed in the literature on VET and interpersonal competences.

Firstly, the alignment between schools and workplaces allows students to promote their technical
and manual knowledge (Tacconi & Messetti, 2018). Our project was not a real example of integration
between work and school. Indeed, students worked and studied together in the classroom during the
stages of planning and organizing, at the end of which, they worked together in a simulated workplace
environment at the building stage (Perini & Pentassuglia, 2018). However, our results confirmed the
development of self-role awareness as seen by the qualitative and quantitative results, although, we did
not involve measures of the skills development and self-role performance. As a core limitation, this aspect
calls for the inclusion of other measures as students’ grades, and teachers’ evaluations.

Secondly, one of the objectives of our study was to comprehend methods able to foster
interpersonal competence and students’ role-accountability. As Sennet (2012) outlined, unity and
similarity are straightforward of collaboration and responsiveness. In our project, we followed this
assumption by explicitly creating teams and co-workers giving them an objective as well as meeting
occasions for sharing their knowledge and opinions. According to our results, we found that students in
the experimental group reached higher significant level in core dimensions of the SIC measure than the
control group and the pre-measures.

Based on the data collected, the preliminary findings of the study revels promising opportunities
for IVET and technical schools. The impact on the interpersonal competences and a self-role awareness
as shown by the qualitative and quantitative data includes teachers experience. Simultaneously these
results suggest possible forward implications in order to offer a higher impact training both for teachers
and for students. Firstly, the teachers quest for instructional module for dealing with the project calls for a
renovated project with a specific focus on teachers and trainers. Moreover, an explicit inclusion of the
teachers in the organization stage of the project is suggested in order to foster the sense of belonginess in
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teachers by which trying to increase their engagement. Secondly, students work accountability and
self-role awareness were not resulted to be concretely fostered as seen in the qualitative data. Therefore,
two main suggestions can be made. Students of IVET and technical schools do not receive teaching
modules on market industry basing on the Italian program. Hence, preliminary meeting about the project
could promote the self-awareness of students thanks to rise of students’ knowledge and literacy.
Secondly, the rise of the number of hours and months of co-work suggesting a long-term project could
promote both cooperation, collaboration and the sense of unity with class.

5. Conclusion

As the literature pointed out (Brockmann et al., 2008; Hooge, 2018; Pantea, 2019), the alignment
of workplace and school plays an important role countries economic stability and competitivity. As noted,
this connectivity between the labor-market, schools and policies represents a key-path for citizens’
employment and work innovation. In this project we have tried to promote a feasible training program for
students and schools. Indeed, the project also aims at offering an evidence for forward perspectives and
Italian institutional policies on IVET and technical schools, with a specific focus on soft skills for the
workers of the industry of tomorrow. Finaly, this is to say that the current VET institution policies in Italy
support the realization of project for connectivity and in the literature there are other similar expamples.
However, there is a lack of a regularatory system by which local bodies, schools and region authorities
can based their projects to turn school into an innovative paths of education.
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Abstract

Pedagogic innovation is central to meaningful enhancement of human capital development. Concerted
efforts geared towards meaningful science teaching and learning hinge to a large degree on a myriad of
crucial factors which serve as key ingredients for creating a conducive environment within which
envisaged learning outcomes can fruitfully be realized. In recognition of this key strategic imperative, the
study explored pedagogical practices adopted by teachers when using improvised resources in Life
Sciences classrooms at South African township schools. The study adopted a case study design located
within the interpretive research paradigm. Data was collected through semi-structured interviews and
lesson observations involving three purposively selected Life Sciences teachers. The cohort of teachers
observed employed various pedagogic strategies such as inquiry-based learning, collaborative learning,
cooperative learning as well as heuristic learning when using improvised resources to stimulate effective
teaching and learning in Life Sciences classrooms. However, the selection and deployment of appropriate
improvised resources proved to be an arduous task for the teachers although they fully acknowledged the
significance of integrating improvised resources in science lessons. In addition, meaningful opportunities
for harnessing learners’ prior knowledge as a scaffold for navigating new content were created.
Implications for pedagogic innovation are discussed.

Keywords: Pedagogical practices, improvisation, pedagogic innovation.

1. Introduction

Pedagogic innovation is central to meaningful science teaching and learning. The provision of
science instruction in resource-constrained environments is a pervasive fundamental challenge facing
teachers in South African township schools. While considerable emphasis has been placed on the
adoption of contemporary pedagogic approaches such as inquiry-based learning to foster meaningful
science teaching and learning, adequate attention ought to be devoted to continuous professional
development of teachers on the coherent implementation of these innovative pedagogic approaches.
Demystifying abstract scientific concepts remains an arduous task for teachers and this professional
challenge places an added pedagogic burden on teachers to adopt innovative pedagogic approaches to
enhance meaningful learner conceptual understanding within resource-constrained environments.
According to Driscoll (2005), understanding occurs when students actively relate new concepts to their
existing knowledge. Progressive realization of this goal requires teachers as key agents of educational
change to fully embrace learner-centered instructional approaches. McCombs and Whisler (1997) define a
learner-centered model as a perspective that couples a focus on individual learners with a focus on
learning. Pervasive fundamental challenges afflicting the provision of science instruction in
resource-constrained environments underscores the need to use improvised resources in science teaching
and learning. Hence, the study explored pedagogical practices adopted by teachers when using
improvised resources in Life Sciences classrooms at South African township schools.

2. Research design and methodology

The study explored pedagogical practices adopted by teachers when using improvised resources
in Life Sciences classrooms at South African township schools. The study adopted a case study design
located within the interpretive research paradigm. Data was collected through semi-structured interviews
and lesson observations involving three purposively selected Life Sciences teachers.

105



p-ISSN: 2184-044X e-ISSN: 2184-1489 ISBN: 978-989-54815-2-1 © 2020

3. Findings

The cohort of teachers observed employed various pedagogic strategies such as inquiry-based
learning, collaborative learning, cooperative learning as well as heuristic learning when using improvised
resources to stimulate effective teaching and learning in Life Sciences classrooms. However, the selection
and deployment of appropriate improvised resources proved to be an arduous task for the teachers
although they fully acknowledged the significance of integrating improvised resources in science lessons.
In addition, teachers created meaningful opportunities for harnessing learners’ prior knowledge as a
scaffold for navigating new content. The teachers demonstrated inadequate confidence with the
implementation of inquiry-based learning in particular. This professional inadequacy calls for provision
of sustainable teacher professional development opportunities with a view to enhance teacher professional
expertise on the implementation of contemporary pedagogic approaches. The use of improvised resources
provided hands-on learning experiences for learners. In addition, learners were afforded opportunities to
engage collaboratively and this culminated in the creation of a conducive and collegial learning
environment.

When using improvised resources, teachers recognised the need to provide context to learners’
realities and existing knowledge as the following excerpt reflects.

Learners become very interested and they learn a lot when they touch and feel the different parts of
the heart. You find learners being surprised and wanting to learn more because this is something that
they are used to and therefore can relate easily to it.

The teachers demonstrated fundamental appreciation of the pedagogical affordances of
cooperative learning. This sentiment is encapsulated in the following excerpt.

1t is good when learners do things in groups because they learn from each other. It is always the case
with group work, learners think best when they learn as groups.

The teachers displayed some measure of innovation when designing improvised resources to use
in Life Sciences classrooms as reflected in the following excerpt.

I would use washing powder to explain how enzymes work. If I want to use an acid, I use Sprite cool
drink which is an acid that learners use on a daily basis.

4. Discussion

This study demonstrated that teachers employ various pedagogic strategies when using
improvised resources to stimulate effective teaching and learning in Life Sciences classrooms. However,
the selection and deployment of appropriate improvised resources proved to be an arduous task for the
teachers. There is a critical need to provide sustainable teacher professional development opportunities to
enhance teacher professional expertise on the integration of improvised resources in science teaching and
learning. In addition, teachers ought to be implored to adopt learner-centered approaches in order to
realize envisaged curriculum outcomes. Learner-centered approaches provide opportunities to engage and
co-construct knowledge in order to experience deep and meaningful learning (Schweisfurth, 2011).

Meaningful integration of improvised resources in science teaching and learning hinges to a
large degree on enhanced pedagogical content knowledge. The use of improvised resources provides
teachers with opportunities to enhance their pedagogical content knowledge as they actively engage in the
transformation of content to make it intellectually accessible to learners. In addition, the use of
improvised resources provided meaningful platforms to demystify abstract scientific phenomena in Life
Sciences such as mitosis and meiosis. Clark and Mathis (2000) argue that the processes of mitosis and
meiosis, while simple in nature, are conceptually difficult for the learners.

The availability of essential resources is a key requirement for provision of quality education for
all. However, the South African basic education system is largely characterised by inequitable access to
resources (Sedibe, 2011). In addition, a substantial number of schools in South Africa are still
under-resourced. The provision of quality science education within the South African context is largely
hampered by lack of essential resources. In support of this notion, Parker (2018) postulates that effective
science teaching and learning requires the incorporation of instructional materials rather than undue
reliance on traditional instructional methods which often stifle pedagogic innovation.
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5. Conclusion

The integration of improvised resources in science teaching and learning can serve as a powerful
instructional mechanism to enhance scientific literacy in resource-constrained learning environments.
There is a crucial need to implore teachers as key agents of educational change to fully embrace the use of
improvised resources to enhance their professional growth through pedagogic innovation.
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WORK ETHICS OF SPECIAL EDUCATION TEACHERS IN SOUTH KOREA!

HwaChoon Park

Korea Research Institute for Vocational Education and Training (South Korea)

Abstract

The purpose of this study was to examine the work ethic attributes of special education teachers in South
Korea, specifically for gender and experience. A total of 182 special education teachers participated in the
Korean version of the Occupational Work Ethic Inventory-Short Form (KOWEI-SF) and provided usable
data. An independent t-test was performed to compare means of male and female teachers. Next, a series
of one-way analysis of variance (ANOVA) was performed with post hoc tests to compare teachers’ work
ethic for the experience. The results revealed that male teachers scored higher than female teachers in
work ethic with #180) = 3.634, p <.001 (two-tailed), » = .26 and that special education teachers with 0~5
years of experience scored the highest (M = 6.02, SD = 0.55), those with 11~15 years the second
(M =5.77, SD = 0.63, and those with 6~10 years of experience were the lowest (M = 5.67, SE = 0.59).
The difference (.354) between the two groups: 0~5 years and 6~10 years was statistically significant with
F(2, 166) = 5.655, p < .01, partial n?> = .064. The results of the study can be used as materials for
developing professional development programs for special education teachers in Korea.

Keywords: Teachers’ work ethic, special education teachers, teaching experience and work ethic.

1. Introduction

To sustain society and create new things, human beings should work. Work has various
meanings. Work can be an expression of one’s life, talents, and gifts. People can bring benefits to the
community they belong to via work. Individuals can grow mentally and spiritually by working. Thus,
work is intrinsically good. To do good work, a strong work ethic is needed. Work ethic is defined as “a
cultural norm that advocates being personally accountable and responsible for the work that one does and
is based on a belief that work has intrinsic value” (Hill & Petty, 1995, p. 60). Past studies on work ethic
focused on common workers and examined for educational levels (Harvell, 2009; Kim, 2007; Park
& Moon, 2018), positions (supervisors vs. jobseekers; Hill & Fouts, 2005), generations (Baby Boomers,
X-ers, and Millennials; Harvell, 2009; Park & Hill, 2018b), types of employment (tenured, non-tenured,
and self-employed; Park & Moon, 2018), and genders (Harvell, 2009; Kim, 2007; Park & Hill, 2018Db).

Many instruments to measure individuals’ work ethic have been developed as well. Most of them
developed in western countries such as America were based on Weber’s Protestant ethic and have been
modified. Examples include the Protestant Ethic (Goldstein & Eichhorn, 1961), the Pro-Protestant Ethic
Scale (Blood, 1969), the Protestant Work Ethic Scale (Mirels & Garrett, 1971), the Eclectic Protestant
Ethic Scale (Ray, 1982), Work Ethic Scale (Blau & Ryan, 1997), the Multidimensional Work Ethic
Profile (Miller, Woehr, & Hudspeth, 2002), and New Multidimensional Work Ethic Scale (Mann, Taber,
& Haywood, 2013). Measures of work ethic which were not based on a certain religion but based on
theories of work and employability skills have been developed as well. Examples are the Occupational
Work Ethic Inventory (Petty & Hill, 1995), Georgia Department of Technical and Adult Education
(GDTAE) Work Ethic Scale (Boatwright & Slate, 2002), the Employability Skills Assessment (Park
& Hill, 2016), and the Occupational Work Ethic Inventory-Short Form (Park & Hill, 2018a).

In the past, Korean people regarded teaching as a calling (or a vocation), which means more than
simply working. However, in contemporary society, teaching is considered a professional career. Even
though various principles and codes of conduct for teachers have been developed, work ethic attributes
for teachers have rarely been studied in Korea. Specifically, studies on the work ethic of special education
teachers are sparse. Therefore, this study aimed to examine work ethic of special education teachers in
South Korea.

! Note. This work was supported by a National Research Foundation of Korea grant funded by the Korean Government
(2018S1A5A8029526). HwaChoon Park: hepark@krivet.re.kr
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2. Methods

2.1. Sample
A total of 182 K-12 special education teachers in South Korea participated in the online survey
in February 2020. Female teachers were 138 (75.8%; see Table 1).

Table 1. Demographic and Study Variables (n=182).

Variable Category n %
Gender Female 138 75.8
Male 44 24.2
School Type Kindergarten 10 5.5
Elementary 40 22.0
Middle 20 11.0
High School 29 15.9
Special 83 45.6
Experience 0-5 years 60 33.0
6-10 years 59 324
11-15 years 50 27.5
16-20 years 12 6.6
21 years or more 1 5
Education BA degree 132 72.5
MA degree 48 26.4
Doctorate 2 1.1
City size Metro city 60 33.0
Middle size city 100 54.9
Local 22 12.1

2.2. Measures

Teachers Occupational Work Ethic. To measure special education teachers’ work ethic, the
Korean version of the Occupational Work Ethic Inventory-Short Form was used. The scale was
developed by Park and Hill (2018a) to measure work ethic attributes in the workplace based on the factors
of the Occupational Work Ethic Inventory (Petty & Hill, 1994). The OWEI-SF consists of three factors
the same construct as the OWEI: Interpersonal Skills, Initiative, and Dependability (Park & Hill, 2018a).
The OWEI-SF consists of 12 one- or two- word descriptors. friendly, cheerful, likable, courteous,
perceptive, effective, ambitious, resourceful, following directions, following regulations, and dependable.
The KOWEI-SF is a self-report scale and all the items are rated on a 7-point Likert scale (1=Strongly
Disagree to 7=Strongly Agree). The KOWEI-SF was modified in statements instead of descriptors
referring to the statements of the Employability Skills Assessment (ESA; Park & Hill, 2016; Park & Hill,
2018a). The modified KOWEI-SF was first used to measure Korean workers (Han, Park, Jang, Park,
& Park, 2018). In the study, the OWEI-SF was examined to consist of one factor (Han et al., 2018).
In this study, the modified KOWEI-SG was used as one dimension as well. With the current sample,
the internal consistency (Cronbach’s alpha) of the KOWEI-SF was .85 (n=182).

2.3. Data analysis

Descriptive statistics such as means, standard deviations, skewness, and kurtosis for each item of
the KOWEI-SF were calculated. Next, the score of the KOWEI-SF was set as a dependent variable and
gender and experience were as independent variables. To compare the means of the KOWEI-SF for
gender: female and male, the independent #-test was performed. To compare means of the KOWEI-SF for
experience, the F-test was performed to see if there were potentially differences in work ethic attributes
between groups categorized based on their years of experience: 0~5 years; 6~10 years; and 11~15 years.
The two groups of 16~20 years and 21 years or more were excluded since the sample size of each group
was too small for statistical analyses. Next, a post hoc test was performed to compare means of between
groups.

3. Findings
Descriptive statistics. The mean of the 12 items was 5.81 (SD = .94). The mean of the item,

1 follow the rules even if I disagree with them, scored the highest (M = 6.43, SD = .67), and the item, / am
eager to be successful, scored the lowest (M =4.90, SD = 1.55) (see Table 2).
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Table 2. Descriptive Statistics (n = 182).

Item M SD  Skewness  Kurtosis
The way I work is dependable. 5.88 .76 =72 1.48
I am eager to be successful. 4.90 1.55 -.70 -22
I am good at following directions. 6.25 73 -.68 .07
I accomplish my goals. 5.81 91 -.83 1.45
I have good manners. 6.21 74 -.52 -48
I do more than is required or expected of me. 5.73 97 -1.00 2.28
I am aware of what is going on around me. 5.73 .99 -.49 -.34
People like me. 5.80 .90 -32 -.67
I am a happy person in the workplace. 5.28 1.23 -.82 .81
I follow the rules even if I disagree with them. 6.43 .67 -1.22 2.76
I am friendly to other people. 6.34 72 -.69 -42
I am resourceful to find solutions to problems. 5.38 1.14 -.84 .96
Total 5.81 .94 -0.73 0.63
Cronbach’ a .85

Work ethic attributes of special education teachers for gender. There was a statistically
significant difference in the mean scores of the 12 KOWEI-SF between genders with #(180) = 3.634,
p < .001 (two-tailed), » = .26, which represents a medium-sized effect. Male teachers (M = 6.09,
SD = 0.47) scored higher than female teachers (M =5.72, SD = 0.61) (see Table 3).

Table 3. Work Ethic of Special Education Teachers for Gender (n = 182).

Mean 95% CI
Gender n M SD t af Difference LL UL
Male 44 609 047 e 1m0 6 167 563 26

Female 138 5.72 0.61

Note. "p < .001. CI = confidence interval; LL = lower limit; UL = upper limit.

Work ethic attributes of special education teachers for teaching experience. Since the
sample size of the two groups. The results shows that the group of 0~5 years scored the highest (M = 6.02,
SD = 0.55), 11~16 years the second-highest (M = 5.77, SD = 0.63), and the 6~10 years the lowest highest
(M =5.67, SE=0.59) (see Table 4).

Table 4. Descriptive Statistics of Special Education Teachers’ Work Ethic for Experience (n = 169).

95% CI
D M D
\Y Group n S. IL UL
Total 169 5.82 0.61 5.67 5.98
) 0~5 years 60 6.02 0.55 5.87 6.17
Work ethic 6~10 years 59 5.67 0.59 5.52 5.82
11~15 years 50 5.77 0.63 5.61 5.94

Note. DV = dependent variable. CI = confidence interval; LL = lower limit; UL = upper limit.

The result of the F-test revealed that there was a significant difference in the mean scores in
between at least one pair of groups with F(2, 166) = 5.655, p < .01, partial n?> = .064, which represents a
small-sized effect (see Table 5).

Table 5. The Results of Between-Subjects Effects (n = 169).

Type 111 SS df MS F Sig. Partial n?
Corrected model 3.9292 2 1.964 5.655 .004 .064
Intercept 5687.134 1 5687.134 16370.392 .000 .990
Experience 3.929 2 1.964 5.655 .004 .064
Error 57.669 166 347
Total 5794.806 169
Corrected total 61.598 168

Note. SS = sum of squares; df = degree of freedom; MS = mean square. r* = .064; adjusted *=.053.
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The result of the pairwise comparisons between groups revealed that there was a significant
difference in the mean scores between 0~5 years and 6~10 years and 0~5 years group scored .354
(p < .05) higher than the 6~10 years group (see Table 6). However, there were no statistically significant
differences between 0~5 years and 11~15 years and between 6~10 years and 11~15 years (see Table 6).

Table 6. Work Ethic of Special Education Teachers for Teaching Experience (n = 169).

. 95% CI
DV Group | Group J 1-J SE Sig. L UL
Work 0~5 years 6~10 years 354" .108 .004 .099 .610
ethic 11~15 years 251 113 071 -.016 518
6-10 years 0-5 years -354" .108 .004 -.610 -.099
11-15 years -.104 113 .632 -.372 .164

Note. “p < .05. CI = confidence interval; LL = lower limit; UL = upper limit.
4. Conclusions and discussion

The result of the study that there was a difference in work ethic attributes for gender is consistent
with several previous studies (e.g., Kim, 2007; Park & Hill, 2018b; Park & Moon, 2018), which revealed
that men workers scored higher in some of work ethic attributes, initiative, and thoughtfulness than
women workers did. Previous studies also showed that there was a difference in work ethic for experience
(e.g., Kim, 2007) that the more experienced, the stronger work ethic. However, special education teachers
in South Korea showed that 0~5 years group scored the highest, which may imply that their attitudes
toward students with disabilities may be more professional than the other groups due to the different
curricula in colleges they had taken as pre-service teachers. The results of the current study could be used
as materials for developing professional development programs for special education teachers in Korea.
Further studies may include why teaching experience can affect special education teachers’ work ethic via
interviews of teachers.
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Abstract

It is common to consider an attitude as a hypothetical construct related to a tendency that is expressed by
evaluating a particular entity with some degree of favour or disfavour. In the case of attitudes toward
science, these cannot be isolated from the understanding of science processes: the path to produce, refute
and change knowledge. Thus, it is critical to promote public engagement with science-astronomy and
technology (PESaT) with the goal of understanding contents, but also of understanding what science is
and how it is built.

In this context CoAstro: @n Astronomy Condo emerged — a citizen science project that starts with the
involvement of elementary school teachers with the Research Group on the “Origin and Evolution of
Stars and Planets” at the Instituto de Astrofisica e Ciéncias do Espaco (IA). CoAstro has directly reached
about a thousand participants (including students, parents, astronomers and science disseminators).

To study teachers’ attitudes and epistemological beliefs towards science, as well as to analyse any
changes promoted by CoAstro, a semi-structured interview (EAC) based on the Scientific Attitude
Instrument and on the Nature of Scientific Knowledge Scale was prepared. After the translation of these
instruments into Portuguese, scientific and linguistic validation by experts was made.

The EAC was performed before (EI) and after (EII) the development of the CoAstro. It involved
9 elementary teachers (8 females and 1 male, with an average age of 44.8 years) with no degree in science
and who volunteered to participate in CoAstro.

The results show that there has been an increase of interest in astronomy that can be substantiated, namely
by: i) a greater demand for news, motivated by intrinsic pleasure in astronomy (and not merely by
professional necessity, as happened in EI) that became a more intelligible science; ii) a greater interest in
seminars, classes or lectures; iii) an increase of interest in citizen science projects. On the other hand,
teachers considered to be more knowledgeable about science, allowing them to make greater use of this
knowledge in their daily lives and to assess claims about science.

Epistemological beliefs data reveal that the time between EI and EII reinforced the conviction: i) that it is
possible to judge the applications of scientific knowledge, but not knowledge itself; ii) that creativity is
associated with science, essentially at the beginning of the scientific process; iii) that repeatability and
consistency of results are conditions for the validation of scientific knowledge; vi) the strong relationship
between the various scientific fields.

For teachers, since EI, scientific knowledge is provisional and a consequence of its predecessor.
The concept of parsimony that was completely strange to teachers has come to be understood, but the
tendency to consider scientific knowledge parsimonious is not univocal.

Analysing the evolution of teachers” attitudes and epistemological beliefs will help to better assess
CoAstro, by measuring the relevance of a citizen science project (which combines remote interactions
with systematic bilateral interactions) for a more holistic awareness and understanding of knowledge and
scientific processes in Astronomy.

Keywords: Citizen science, science communication, epistemological belief, attitudes towards science.
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1. Introduction

Science communication can be understood as any act that aims to promote one or more of the
following paradigms (Burns, O'Connor, & Stocklmayer, 2003; Oliveira & Carvalho, 2015): i) public
awareness of science (PAS) - predominantly about attitudes toward science; ii) public understanding of
science (PUS) - understanding of science content, methods of inquiry and science as a social enterprise;
iii) public engagement with science and technology (PEST) - the engagement will correspond to an
involvement of non-specialists in scientific-technological subjects, under a philosophy of reciprocal
learning. Such desiderate appears to be most easily attainable if citizens can be directly involved in the
process of scientific production — citizen science — in order to understand contents, but also what science
is and how it is built. That was done in “CoAstro: @n Astronomy Condo”. In this paper, when we discuss
the results of an astronomy project, we will use the acronym PESaT — public engagement with
science-astronomy and technology.

1.1. CoAstro — a citizen science project

The term citizen science is used to refer the public engagement in different stages of scientific
processes. This collaborative concept, between astronomers and volunteers, is becoming an increasingly
popular space in non-formal science education (Price & Lee, 2013). Indeed, citizen science can easily
create a win-win context: it attracts more researchers to science communication and, on the other hand,
allows the public to participate directly in scientific processes (Riesch & Potter, 2014).

Thus, CoAstro defines itself as a citizen science project which, during one school year
(2018/2019), had the participation of four astronomers, from the Instituto de Astrofisica e Ciéncias do
Espaco (IA), in Portugal, nine elementary school teachers, four science communicators and one mediator
(these belonging to the Porto Planetarium — Ciéncia Viva Center — PP-CCV). Under this project the
public engagement with science-astronomy and technology (PESaT) was made with the goal of
understanding contents, but also to promote “positive” attitudes and epistemological beliefs towards
science.

CoAstro was organized in eight main work packages. One took a central role in the process: the
involvement of elementary school teachers, with the Research Group on the “Origin and Evolution of
Stars and Planets™ at IA. This followed a collaborative model of citizen science (Brandt, Shirk, Jordan,
Ballard, & Tomasek, 2010): data collection was accompanied by their analysis. This allowed the project
to be extended to the school community with the engagement of approximately one thousand persons.

To engage teachers in astronomy research, two subprojects were developed in CoAstro: “Stars”
(aiming the analysis of a standard stellar spectrum in order to allow the determination of the composition
of 57000 stars and the characterization of their brightness, using Data Release 2 from the European Space
Agency — ESA — GAIA Mission) and “Planets” (aiming the production of a planetary transit video, using
Python program and the analysis of light curves to signal the presence of potential exoplanets).

CoAstro assumed, from its conception that one of its objectives would be to work attitudes and
epistemological beliefs towards science. Thus, it would be necessary to analyse the teachers' attitudes at
the beginning and end of the project, in order to understand CoAstro's contributions to this process. It is in
this context that we will now present the process that led to that assessment.

1.2. Attitudes and epistemological beliefs towards science

The individual science conceptions may be one of the primary conditioning sources of attitudes
towards science and visions about how it is built (Tytler, 2014). Such attitudes towards science are define
by Osborne, Simon, and Collins (2003, p. 1053) as “the feelings, beliefs and values held about an object
that may be the enterprise of science, school science, the impact of science on society or scientists
themselves”. Basically, these authors assume that the concept established is no more than the synthesis of
the set of affective behaviours previously listed by Klopfer (1971): the presence of favourable attitudes
towards science and scientists; the acceptance of scientific methods as a way of thinking; the adoption of
scientific attitudes; the pleasure associated with scientific learning opportunities; interest in science and
related activities; and the interest in pursuing scientific careers. Miller (1983) considers attitudes towards
science as an element of scientific literacy: attitudes towards science and knowledge (towards activities
related to science) — the social impact of science on the individual and on society itself. However, he does
not isolate this domain from the understanding of scientific processes: the nature of science. For Ozgelen
(2012, p. 104) this refers to “epistemology and values and beliefs for scientific knowledge and how that
knowledge is developed, refuted, and changed”. Thus, Price and Lee (2013) prefer to designate this
domain as epistemological beliefs about science.

This seemed to us to be the understanding that best represents what we are trying to measure in
the present work. Thus, we will designate the two attitudinal components analysed using the following
nomenclature: i) attitudes towards science; ii) epistemological beliefs.
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2. Methodology

In this section, we will present the attitudes instruments and the process that led to the EAC’s
script.

2.1. Attitudes instruments for CoAstro

To study teachers’ attitudes and epistemological beliefs towards science, as well as to analyse
any changes promoted by CoAstro, a semi-structured interview (with the Portuguese acronym EAC),
based on the Scientific Attitude Instrument (SAI) and on the Shortened Nature of Scientific Knowledge
Scale (SNSKS) was prepared.

SAI is an instrument presented by Price and Lee (2013), built due to the lack of attitude
instruments properly developed outside the educational context. That was our motivation to build EAC
based in SAI: SAI is an attitude instrument assembled to match the characteristics of an older citizen
science audience. It is “constrained in length, focus on the use of science in everyday life, and include
questions that would measure behaviour unique to a citizen science audience” (Price & Lee, 2013,
p. 780).

SNSKS was based on the Nature of Scientific Knowledge Scale (NSKS) established by Rubba
and Andersen (1978). The items in the original NSKS included 48 items grouped into six categories of
the nature of science (amoral, creative, developmental, parsimonious, testable, and unified).
Each category included four positively stated items and four negatively stated items. The SNSKS kept the
number of categories but reduced to four the number of items per category. That was made in response to
the pilot study: the authors omitted all negative items. This shortening was necessary due to the resistance
of Price & Lee’s citizen science participants: they rebelled on the public discussion forums of the project.
This is a common problem in citizen science (Price & Lee, 2013). SNSKS was chosen over other attitudes
instruments because: i) it is based on a survey instrument with extensive pedigree (NSKS);
i) it was experimented in citizens science projects; iii) its application, simultaneously with SAI, was
already tested (Price & Lee, 2013).

SAI has nine items and SNSKS twenty-four items answered with a 5-point Likert scale
consisting of Strongly Disagree, Disagree, Neutral, Agree, and Strongly Agree categories. SAI's
reliability (o = 0.95) and SNSKS’ reliability (a = 0.94) were high. SNSKS was in general agreement with
previous validation work on the original NSKS instrument, despite its shortened length.

A total of 3180 participants completed the pre-test (with SAI and SNSKS simultaneously) made
by Price & Lee. They were invited to take the post-test after 6 months: 365 participants complete that
task.

2.2. Building EAC'’s interview script

The above description justifies the choice of the SAI and SNSKS, as the basis for our interview
about attitudes and epistemological beliefs (EAC), done to teachers involved in CoAstro. Therefore,
in this section we will characterize the EAC respondents and the whole process that, starting from SAI
and SNSKS, led to the adaptation and application of the EAC used in the CoAstro project.

The option for a semi-structured interview was made due to the number of CoAstro teachers:
nine. Therefore, we decided to adapt SAI and SNSKS and built an interview script based on them.

In order to produce the EAC’s interview script we started by translating SAI and SNSKS from
English into Portuguese. This first translation was the subject of a scientific analysis by a Science
Education and Communication expert. In this analysis, the expert verified the need to make some
adjustments, in order to avoid changing the meaning of the SAI/SNSKS.

Subsequently, a graduate person, working in the United Kingdom for seven years, made the
retroversion of that translation. This process did not reveal any important difference between the
translation and the original SAI/SNSKS.

This whole process of translation, analysis, and retroversion led to a first stabilized version of the
EAC that allowed us to proceed to the next phase: the interview script. The same Science Teaching and
Dissemination expert also analysed it. With minor changes needed, we had the final version of EAC
script. This script has the same number of question as its predecessors (SAI/SNSKS): we only translated
them and validated that translation.

2.3. EAC's participants

EAC's participants were 45 years old, on average. Eight respondents were female and one male.
Four teachers completed high school in urban areas, two in suburban areas and three in rural areas.
However, at the time of the first interview five worked in suburban schools, three in urban schools and
only one in a rural school. All teachers stated that they had never taken any specific astronomy course or
participated in any astronomy initiative. For three of these teachers, it was CoAstro that provided the first
contact with the Porto Planetarium — Ciéncia Viva Center (PP-CCV).
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2.4. EAC’s application

The first moment of interview (EI) ran between 23" of January and 18" of February. They took
place on a “familiar” context for the teachers (school, coffee shop, their home...). At that point, teachers
only have learned about CoAstro objectives. The interview was recorded with the interviewee's
authorization. All nine interviews followed a common dynamic: the interviewer read each statement of
the interview script; the interviewee positioned himself according to a level on the Likert scale and
justified, when he deemed it was necessary, his answer. The interviewer, also when necessary, asked for
clarification of any idea presented by the interviewee. Thus, 9 interviews were completed.

With the same procedure and in the same application context, the second moment of interview
(EII) ran between 20™ of September and 8" of October. All the nine teachers completed EII, by two
months after the end of the project.

3. Results

We start by recalling that the data collected through the EAC had as objectives: 1) to know what
are the attitudes towards science and the epistemological beliefs of the elementary school teachers,
involved in CoAstro; ii) verify if their participation in CoAstro has modified those same attitudes and
beliefs.

Based on the interview script and on its objectives, an analysis framework was produced with
categories (A and B) and subcategories (Al and A2; Bl to B6), from which the content analysis of the
interviews was made: A. Attitudes towards science (Al. Interest and proactivity; A2. Understanding and
use of scientific knowledge); B. Epistemological beliefs (B1. Amorality of scientific knowledge and its
application; B2. Creativity in science; B3. Knowledge construction process; B4. Parsimony in science;
BS5. Validation of knowledge; B6. Interdisciplinarity of science). The following summarizes some of the
main results, supported by excerpts from the conducted interviews, which we translated from Portuguese
to English.

Regarding category A, the results showed that from EI to EIl, there was an increase in science
interest, in citizen science projects, more specifically in those astronomy based; “I occasionally find
myself going to TESS [Transiting Exoplanet Survey Satellite], something I never did before, (Teacher
3)”. However, that was made without high levels of proactivity when looking for news: “I don't make it
my banner to go to the newspaper..., but if it has [some about astronomy], I see, I read and I'm interested,
something that didn't happen before” (Teacher 6). Teachers said that they were more knowledgeable
about science (although little knowledgeable), which allows them to make greater use of that knowledge
to evaluate claims made about science and to place it in their daily lives (mainly in terms of their teaching
practice): “In terms of astronomy yes [changed], ... because there was very little what I knew [to be able
to assess scientific knowledge] ..., but today I already operate in another way "(Teacher 8).

The elapsed period between EI and EII helped to reinforce the conviction that it is possible to
judge the applications of scientific knowledge, but not knowledge itself (B1 category). The reinforcement
of the pre-existing belief regarding creativity in science (B2 category) was also found from EI to EII.
However, for most of the interviewers, creativity in science exists only at the beginning of the scientific
process: “In scientific theory we can perceive the creative way in which the scientist got there, but the
concept itself, the law and theory, for me, does not have creativity” (Teacher 2). There was no change in
most participants, regarding the understanding of how scientific knowledge is constructed (B3 category).
The interviewers already considered at EI that scientific knowledge results from past knowledge, valid in
the historic context in which was produced; it is provisional, because even at the time of its acceptance it
can include errors. The concept of parsimony (B4 category) was unknown to teachers. At EII, the concept
was already clear, for teachers, but the tendency to associate it with scientific knowledge is not univocal.
Even so, in the period between EI and EII this issue was clearly pondered by teachers.

It is possible to establish a direct relationship between participation in CoAstro and the
reinforcing of the belief that repeatability and consistency of results are conditions for the validation of
scientific knowledge (B5 category): “In different parts of the world... [the] scientists will have to reach
equivalent results again” (Teacher 8). In the EII, there is an almost generalized idea that observations
allow the laws, theories and scientific concepts to be tested.

Most teachers, already in EI, had an interdisciplinary view of science (B6 category), although
only between some specific sciences (such as Physics and Chemistry). That interdisciplinary
understanding of science was unanimous, reinforced and universalized, at the time of the Ells and already
among all sciences (biology, chemistry and physics): “Biology also has chemistry and it also has
physics... I think they are interconnected with each other” (Teacher 7).
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4. Conclusions

For the content analysis categories defined, the influence of CoAstro in B3 was not seen only in
B3 (knowledge building process) and in BS (parsimony in science). Although, this last concept became
known to teachers (after CoAstro), it was not uniquely associated with scientific processes. In all others
categories, there are reinforcement of beliefs, an increase in science interest and in the understanding and
use of scientific knowledge. The increase in proactivity was not significant, perhaps due to the
subscription of new resources (such as newsletters) between EI and EII, or because teachers started to
resort to means (such as content suggestions from online services and software companies) in which the
news are presented, according to their research interests.

A comparison with Price and Lee’s results (2013), although it may be done, requires some
caution, because: i) the data were treated in a quantitative way; ii) SAI/SNSKS were provided when
participants first registered via the web site of the project — interest in astronomy and science was,
already, very high; iii) the nature of the Citizen Sky Project — a web based project aiming the report,
by volunteers, of visual brightness estimates for a multiple star system (¢ Aurigae) — is very different
from CoAstro’s nature.

Thus, as Price and Lee’s results we detected a significant change in the scientific attitude. Other
citizen science projects have not reported any change in scientific attitude (Brossard, Lewenstein,
& Bonney, 2005). Also, as Price and Lee our results suggest that epistemological beliefs were reinforced,
rather than restructured. This alignment with Price and Lee’s results is a very important aspect because
they were the firsts in the literature to show a change in epistemological beliefs through a citizen science
project.

Therefore, our results reveal that a citizen science project, built on a model such as CoAstro's,
supported by a collaborative view of citizen science and aligned with a PEST paradigm, can effectively
contribute to the increase of interest, understanding and use of science knowledge and the reinforcement
of correct epistemological beliefs. For this purpose, the key elements appear to be the involvement of
teachers in astronomy research that motivated participants to undertake autonomous and, therefore, more
meaningful and lasting learnings.
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Abstract

Several universities in South Korea started to provide experience-based course-bearing courses for
college students. This new curriculum was launched in 2017 to help college students develop their career
adaptability and job competencies. The application process includes developing course topics, designing
the whole course process, planning specific course activities, proposing their course designs and
presenting to the committee, and interviews by the committee. Once their application is accepted, students
can implement their courses for a semester. They can obtain 3 credit hours to 12 hours per semester.
Students who are at the junior level are recommended to apply this course system. A professor is
voluntarily assigned to the student whose proposal is accepted as an advisor besides an academic advisor.
We examined the theoretical and empirical support for career experience at the college level. Specifically,
this study sought to explore the value of experience-based career experience courses, what changed on
students’ attitudes toward their careers after attending experience-based career experience courses,
and how do students perceive experience-based career experience courses. Five college students from five
different colleges who participated in the courses were interviewed. The data collected from the
interviews were analyzed, using coding and theming. The results of the interviews revealed that
experience-based course-bearing courses were effective in developing students' career adaptability and
employability skills such as interpersonal skills, creativity, entrepreneurship, problem-solving skills,
initiatives, critical thinking skills, and team-work skills for future careers.

Keywords: Experience-based course-bearing courses, career adaptability, employment skills, work-based
learning at college.

1. Introduction

Thus, the purpose of this study was to explore the change of the students' knowledge, skills, and
attitudes after they participated in the credit-bearing career experience curriculum at colleges and
universities. To achieve the research purpose, several students who had participated in the project were
interviewed as sample cases.

2. Method

The qualitative research method was implemented to explore the participants' views on the
curriculum experience. Interviews were conducted and then the content was analyzed to identify the
educational effects of the curriculum.

2.1. Participants

A total of five college students participated were selected as participants in this study.
Three were male and the other two were female. Each participant was recommended by an administrator
in the department of the credit-bearing career experience curriculum in five different universities, which
had implemented the curriculum. They were recommended because they had taken the curriculum
recently and had good grades in the curriculum courses. Each participant is described based on his or her
educational and career experiences career. Demographic and sociological background information of each
participant is presented in Table 1.

'This work was based on the findings of the research project done by Lee, M., Park, H., Go, Y., & Moon, C. (2019). 2019 i/ F
K2 A e A G747 BFF3FQF [A research on development plan and effectiveness of career experience credit system in
universities]. Project No. 7]&1 2019-37, $t=2 %5 /149 [Korea Research Institute for Vocational Education
& Training]. Sejong: South Korea. Corresponding author: HwaChoon Park, hepark@krivet.re.kr
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Table 1. Demographic Information of the Participants.

Total credits earned

Participant Age Gender Major through the project
Student A 23 Female Digital media 6
Student B 25 Male Information security 12
Student C 24 Male Mechanical engineering 12
Student D 24 Female Education 6
Student E 26 Male Economics 12

2.2. Data

Interviews. Interviews were conducted with the five participants. Semi-structured questions
were developed by the first author based on the relevant literature. Next, the initial questions were
reviewed and edited by three other researchers who were involved in other series of this study twice.
After the first author of this study and the other researcher agreed to the questions, final questions were
selected. The sample interview questions are presented in Table 2.

Table 2. Sample Interview Questions.

Domain Question
Motivation and Explain why you decided to take the course?
preparation Who recommended the course?

Explain who and how prepared for application for taking the course?
While you planned the application, what difficulties you had? What did you
learn from the planning phase?

Participation Explain how much you committed to the course?

Talk about the administrating system-procedures for registration, the course
process, the evaluation methods, and so on.

What are the benefits or achievements of taking the course experience credit
system?

Post-participation What did you learn from taking experience-based course-bearing courses?
Will you recommend experience-based course-bearing courses to other
fellow students and junior students?

What changes have been there in terms of your career plan after you took
the course?

How did the course taking influence your career planning?

How satisfied are you with experience-based course-bearing courses?

How does the course taking help you with preparing for employment in the
future?

What attitudes or abilities were developed from the course taking
experience?

2.3. Data analysis

First, data were collected via interviews and then the interviews were analyzed, employing a
qualitative case study approach. Deep interviews were conducted until sufficient data were available to
understand the overall context of the cases. During the interview process, we made the interviewer's notes
and recorded the contents at the same time. The recorded data were transcribed. At this time, the contents
which could identify the participants were coded and processed so that outsiders other than the researcher
could not identify any private information of the participants. We repeatedly listened to and read the
recorded material and transcripts, and analyzed the themes for all cases. After classifying the contents,
the concepts and interpreted themes were categorized. Semantic units were examined in the participant's
career experience unit system, classified and compared.

Specifically, the themes of the interview contents were categorized based on the theory of career
constructivism by Savickas (2002). Employability skills were also considered in terms of skills, values,
and attitudes in the workplace that college students can develop through experience-based course-bearing
courses based on Park and Hill (2016) pointed out such as interpersonal skills, communication skills,
initiatives, and dependability.
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3. Findings

Several themes were found that appeared in common among interviews. After taking the
credit-bearing career experience curriculum while attending university, the participants expressed their
changes in their perceptions of the course and in their career planning. Selected themes are presented in

Table 3.

Table 3. Themes Categorized based on the Interview Contents.

Theme Sub-topic Semantic unit
Changes of career Choice of an employment ~ -Starting up a firm or seeking a job to be employed
adaptability type after graduation -Seeking companies or industries

Development of
employability
skills

Preparation for
employment

Awareness of start-up
Course-taking plan for
career-related courses
Understanding and
exploring fields other than
the major
Problem-solving skills

Attitudes toward school
work

Communication skills

Interpersonal skills

Entrepreneurship

Job experience

Management of job quality

Integrity

-Portfolio development: step-by-step documentation
of the course projects done

-Practical experience related to start-up

-Planning of course taking

-Taking courses that would be useful for employment
-Perceiving other fields and developing skills for
integrating other fields with major

-Improvement of self-efficacy of problem-solving
-Developing confidence towards problems
-Improvement of self-directed learning behaviors
-Being more responsible for course-taking
-Presentation skills (including interview skills)
-Writing skills (developing reports)

-Developing positive interpersonal skills

-Visiting professors more often

-Discussing topics and exchange opinions with team
members

-Managing administrative work with staff
-Preparation for start-up competitions

-Participation in start-up competitions

-Planning of the next project

-Participating in academic and practical conferences
-Making publications via multimedia

-Experiencing the real tasks in the workplace
-Understand contemporary issues and trends in the
workplace

-Meeting a mentor from the workplace

-Making trials and efforts to produce a better quality
of the job and school assignments

-Processing administrative work clearly and fairly
based on rules and policies

-Completing projects on time

Changes in career adaptability. Most of the interview participants stated that they had
experienced some obvious changes such as attitudes, perceptions, and plans for career planning after
attending the credit-bearing career experience courses. For example, they started to plan the next course
to take very specifically considering their career, major, and prospective trends. The main sub-themes are
(1) choice of an employment type after graduation, (2) preparation for employment, (3) awareness of
start-up, (4) course-taking plan for career-related courses, and (5) understanding and exploring fields
other than the major. These sub-themes are parts of career adaptability according to Savickas (2002).
Student A expressed:

I want to be a programmer. There are so many kinds of programmers. There are also a system
program and a web. I have never done any project before and had no interest in block-chain at
all, but now I have become interested in block chain and relevant apps. So I have a goal for
block-chain platform developers.

120



Education and New Developments 2020

Second, most participants expressed that credit-bearing career experience courses helped them
prepare for employment. In particular, writing a report of the course project to the course advisor
(professor) and the supervising administrative staff during and after the project helped the participants to
document their achievements, resulting in an excellent project portfolio for employment. Student B
described the following.

1 found it very advantageous in terms of including the project reports in my resume, and when [
re-entered graduate school, it helped me develop a portfolio to introduce myself to the
interviewers. I am sure that it was very helpful for me to get a good grade on the entrance exam
to a graduate school.

Third, most respondents stated that they were motivated to think about starting up a business
during the course-taking. The course-taking helped them understand the advantages and difficulties of
starting up a business and then they could make a decision of either starting up a business or seeking
employment. Student D pointed out the following:

What I had not decided my career plan and further after school activities very specifically yet
before I took the course. However, after I took the course, I started to think specifically about
start-ups, internships, and the companies that I can apply for a job considering my major and my
abilities. For I am minoring entrepreneurship in addition to my major, which is related to
start-ups, I began pondering how I can connect my education experience and start-up.

Developing employability skills. Most participants stated that positive changes in employability
skills, which are parts of work ethic, work values, and attitudes toward work (Park & Hill, 2016),
occurred after they took the courses. Sub-themes include improving (1) problem-solving skills,
(2) attitudes toward school work, (3) communication skills, (4) interpersonal skills, (5) entrepreneurship,
(6) job experience, (7) management of the quality of work, and (8) integrity. Participants expressed the
followings:

I learned that school work is very important since I pay a lot of money for tuition. I began to
work harder on school assignments.

1 had to visit professors more often to receive advice. Also, I contacted with office administrators
to receive course fund and make reports many times. In addition, I had many presentations
before professors and at competitions, explaining what I was doing with the project. This kind of
series made me develop my interpersonal skills, presentations skills, and confidence.

4. Conclusions and discussion

It was concluded that students who attended the credit-bearing career experience curriculum in
universities had positive changes in their career adaptability and employment skills. Specifically,
they understand the real workplace issues and perceived necessary knowledge and skills that are needed
in the contemporary workplace. Thus, the credit-bearing career experience curriculum was found to be
very effective for students to develop their career adaptability and employment skills. This will also be
helpful for graduates’ transition from universities to the labor market. In 2019, a total of five universities
implemented this kind of curriculum, and in the future, more universities will employ this system in
Korea. This initiative is expected to bring positive effects to improve career education for undergraduate
students in universities.
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Abstract

One of the challenges of today's universities is to adapt the sharing of knowledge to the needs of modern
students. Today's students want an education that is relevant, engaging and interesting, and which should
provide good job opportunities. Unfortunately, it is not possible to predict what kind of knowledge will be
needed in a few years' time. Therefore, universities and colleges must not emphasise specific topics, because
they can be soon outdated, but they should rather emphasise innovation, curiosity, arousal of interest,
partnership and interdisciplinary cooperation. Different research shows that the activity of students is
critical for their learning outcome. Therefore, engaging students in present research can be a way of helping
them to learn.

On Western Norway University of Applied Sciences (HVL) and Volda University College (HVO) we are
working to improve the quality of teaching through research-based teaching. This means that teachers can
integrate research with their own teaching and involve students in it. It is about facilitating students to
contribute to innovation and research, as well as showing that their ideas can be interesting and important.
Usually, students do not understand the whole research process, but can participate in some parts of it.
This participation can be very helpful in carrying out smaller tasks, like collecting, analysing and processing
the data.

There are many factors which can both help or prevent the process of learning. These include such elements
as: teaching style, form of learning and resources. Modern teachings styles, like for example streaming, can
give the students better flexibility of learning, but in the same time it can increase the distance between
teachers and students. The style of teaching is also important. There are different methods of teaching;
lectures, exercises, labs and projects, and all of them have different effect on students learning process.
We at the HVL and HVO have practice similar activities. We have had many projects with students
participating in research with good results. In addition, our students presented their results at national and
international conferences. We want to share our experience and present our projects, research and
experience in close cooperation with students and discuss how this has affected their motivation to learn
and develop their competences.

Keywords: Active learning, integrated learning, students as researchers.

1. Introduction

Education is important for getting prepared for both everyday life and working carrier. Society,
governments, researchers, teachers, parents and students are interested in effective learning and skill
development. But how can universities perform good and practical education? What methods fits best
for the requirements from teachers, governments and societal needs, and the expectation of students?
Everyone wants to be motivated for learning and development, but not everyone prefers the same
learning strategies or educational approach.

Practical education can give necessary knowledge and skills, by creating opportunities for the
students to explore and gather experience in different situations. There are many new teaching concepts
and approaches as Project-Based Learning, Active Learning, Inquiry-Based Learning and many more
(Fojcik, Fojcik, Pollen, Helgesen & Mjanes, 2020). These concepts set student as a central person in the
learning process and supports students’ journey for gathering practical and applied knowledge.
It means that all activities are design to approximate concepts and methods the students need for further
workplace. Such approaches are usually in close collaboration with the industry or companies that desires
to get well educated workers.
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The other possibility, or more precise extension of previous concepts is research-based learning
(RBL). This concept aspires to motivate student for exploring new concepts, models, connections and
relations. The idea is to involve the students in research process, to help them understand and learn not
just the practical skills for everyday life, but also the possibilities for changing the world. Universities
today have at least to types of activities: education and research. Traditionally education is for the
students and the research for teachers. But there is an opportunity to invite students to research. (Lillejord,
Barte, Nesje & Ruud, 2018). There are mange advantages and disadvantages of this idea, that the authors
would like to analyse in this study based on experience in teaching RBL, mentoring and assessing
students research projects and inviting students to participate in national and international research.

2. Background

One big advantage of RBL is to give the students to participate in discovering and exploring
activities, as well as documenting and proving theories (National Academies of Sciences, Engineering,
and Medicine, 2015). Students can be motivated by analysing relations between concepts that no one
have done before. In today’s world, there are not many more islands to find or species to discover,
but there are many research fields that are still under explored. Inviting students to the research can give
another perspective and new ideas to explore.

Students as researchers" is a kind of pedagogy focused on the research process. The research can
involve the use of teaching and learning methods and the use of practical tasks that relate to research
(Anderson and Priest, 2014); teachers should place emphasis on practical and creative thinking skills so
that students can carry out their ideas, assess the quality of their arguments or methods, and work as a group
on projects.

Students in research should not be treated as subject or elements, but as young scientist that have
much potential for development and are eager to learn. The students are not only supposed to acquire
own knowledge, but they should participate in something completely new and unknown. It is a common
misconception that humanity today now everything, and when somebody is curious about something it
is enough to “google it”. Showing students that knowledge is something that needs to be explored,
analysed and proved can be beneficial for extending their understanding. Students engage in research,
using knowledge gained in or outside the classroom, and then prepare the research process. Involvement in
research-based education can encourage students to further develop and critically appraise their experiences
(Kincheloe and Steinberg, 1998).

PBL is a teaching approach for letting students acquire skills that cannot, or are difficult to
acquire in other way. This method is probably more difficult, since the students are uncertain ground,
where no one have been before. That makes it challenging for the supporting teacher/researcher to
organize, prepare and guide students towards concrete goals, when the results are not given. In RBL the
teacher/researcher should explain the methods which will be used in this project and engage the students
in the process by assigning them to a suitable type of research activities. Students, without suitable
knowledge, skills and experience, should not do all research work immediately and individually.
The process has to be tailored to the student’s skills and capabilities (Wulf-Andersen, Mogensen
& Hjort-Madsen, 2013).

On the other hand, Cook- Sather (2014) suggests that research partnerships are old-fashioned
concepts because they change the way we act and think, and engage in situations that may appear to conflict
with common ways of doing things. In this perspective the knowledge the students acquire during
research-based learning may not be directly equivalent with practical experience gathered by doing projects
and learning already established and proved concepts.

3. Description

To involve students in doing research is not an easy task. It should be prepared in detail and
according to a plan. A part of the challenge is the expectation. When PhD student is participating in research
it is quite normal and even expected, but master or bachelor students have not much experience yet.
That does not mean that they should not do research, it only states facts that those students should be guided
and supervised through the process, which can be a challenge for the teachers. Master and bachelor students
can gain experience through researching and developing skills needed in research. There are some
universities which have their research program for students (Andersen, Olesen, Weber, Dybbroe, Andersen,
Kampmann, Warring & Meldstad, 2005). Many examples of "students as researchers" can be found in
Healey and Jenkins (2009) and Healey, Lannin, Stibbe and Derounian (2013).
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There are many international conferences with special session only for student’s research, and
there are programs within European Union for young researchers. Those kinds of activities have a goal to
promote research to younger generations and provide them with necessary resources for exploring and
discovering existing research fields and developing new ones.

On Western Norway University of Applied Sciences (HVL) there are some subject in which the
students have the opportunity to join research project or to prepare their own. The students are invited to
share experience through participation in conferences, meetings, workshops, international research. Some
students use the knowledge acquired with implementation or application of research in job-interviews,
while others participate in national or international conferences, sometimes even with presenting own
projects and publishing papers in Springer. From 1999/2000 till now project-based learning has been part
of the learning in the bachelor’s degree in automatization engineering. The goal of doing a project each
semester is that the assignment or problem should be relevant to the content the students learn about, so
that working both with the theory in the subject and in practical application of the project can support
student learning and helping them to gain relevant experience.

There are different types of projects, from practical (as preparation of the whole parking system
control system - hardware, software, installation and commissioning) to theoretical (as preparation of
methods and calculations for battery ferry power plants - with dimensioning of power lines, batteries,
schedules, transport possibilities, efficiency calculations and economic return). Sometimes project
assessment is not easy due to different content and methods used. This requires the cooperation of many
teachers from different subjects. This is time and resource consuming.

As result of projects and inspired with working with RBL some students on HVL participated on
sustainable workshops — they present bachelor project amount environmentally friendly using prototype of
automated woodworking machine. Some students planned, designed and made prototype of machine for
studding of tires for lorries. Other participated in international research about modern communication
systems — and limitations in industry data transmission. The results were presented on international
conference and published.

In Volda University College (HVO) the research-based learning is used in some parts of teacher
education. In some courses for postgraduate courses the students are creating own individual projects in
combining programming with didactics research. The students are engaging with own pupils (in primary
school) for creating robots. Such student needs to allow own pupils to participate in their projects, support
pupils thinking and helping them to develop a final product. A unique robot that they made themselves.
At the end of the semester every student need to collect data form own pupils and analyse the data according
to own knowledge and experience both in programming and didactics. The data needs to be documented
and reflected on in a final rapport that will give be assessed with the final grade of the course.

4. Discussion

Cook- Sather (2014) uses employee reflections to show that while a partnership between students
and employees can be troublesome, both groups can benefit from the cooperation. This applies to both
students and staff when they engage in partnerships. Such partnership is not even is the sense that both
parties can do the same amount of work, or the work at the same level, but both parties can be beneficial
with ideas, creativity and critical thinking. Sometimes there are different perspectives on a problem or a
solution that can be discussed and compared. Students involved in research-based education can also
transfer these critical thoughts from academic life to everyday life, as discussed in Sharp et al. (20xx).

As Fielding says: "Transformation requires a break with the ordinary, and this requires as much
from teachers as from students. Indeed, it requires transformation of what it means to be a student; what it
means to be a teacher” (2004, pp. 296). Apart from the often-troublesome aspects of this undertaking,
employees and students still must cope with institutional constraints, social problems and lack of resources
at the university. This may make a drastic change in pedagogy very difficult in practice and difficult without
the support of the institution in which the changes are made. To achieve this, teachers and administration
should create time and space in the curriculum, giving students time to work with others on projects, and
create assessments that do not require students to remember facts and ideas (Martin & Hodge, 2011).

Research is often expensive (time, money, equipment) — without any guaranty to get back
resources. Universities can use own funds — what is not popular — or research funds for example from
European Union projects or national funds. The challenge in these situations is that there is a large
competition for most of those projects, and participation of undergraduate students does not help to obtain
resources since they need to be guided and supervised.

Implementing RBL in study programs in higher education institutions can help the students to
organise time and place for research projects. There are institutions that introduces research in courses, in
a way that can combine standard curriculum with research projects. The concepts “students as researchers”
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is based on experience with such courses and programs (Elmesky & Tobin, 2005). Students as researchers
can ask about the curriculum, or more broadly about education: "What is worth knowing here? How do we
know this? What benefit do we derive from this knowledge?”” (Kincheloe and Steinberg, 1998b, pp. 238).
Therefore, planning, structuring research into working plan and communication with students through the
project are crucial for their understanding and confidence. Combining RBL with lectures about topics the
student research can motivate students for further learning (Andersen et al, 2005)

Another element that should be considered before combining RBL in courses and making students
as researchers, is the ethical problems. How to rate student’s participation in research? Should they be
authors, co-authors of presentation, publication? How big was their impact to project results? All those
arguments should be answered before starting the implementation of RBL as part of a course. It happens
that students are mentioned as co-authors of articles in trade journals, but they are usually credited for their
thanksgiving work. It is rare for students to be fully involved in both writing and reviewing. The full
involvement and benefits of the research will not be realised until the reviews and publications are standard
expectations of these critical experiences.

5. Conclusions

There are advantages and disadvantages of the RBL. The good elements are practical experience,
possibility to participate in big, real research group, with communication, collaboration and common
responsibility. The gained skills are, according to students’ feedback, relevant to job and useful in practice.
In addition, cooperation with specialist can increase motivation both to actual and further plan for work,
also to teaching. This was observed in discussion with the students on HVL after finalizing the research
project. The students want to learn more and ask about further projects.

One of the disadvantages is that not all of the students are interested in research — for many reasons,
like not enough time, lack of interest or not enough skills. Another challenge is the plan for the course.
To put research into standard course, with detailed curriculum, is very challenging. One problem is the
possibility to assess students input and knowledge and grading them. In research it is not so easy to use
standard forms of learning outcome, since there are many variables that can affect the results. Therefore,
it is necessary to have experienced and active teachers. Teachers without experience cannot motivate and
guide the students of “engage to research”. The challenge is that typical teachers have not enough skills,
while experienced professors have not enough time to work with students.

During many years of teaching and involving students the authors can see some patterns. Most of
the students are unsure of new activities. This is an emotion that can prevent them from trying their skills
in the research field. Those students need some years of experience and engagement to get involved.
It is much easier to achieve if previous students can invite the younger ones.

Research-based learning can be very interesting form of teaching. It can give students competences
in collaboration, understanding real problems and solving practical tasks. This method is not for all students
and not for all teachers. Participation is not question about personal parameters but independent factors like
lack of resources and personal motivation for discovery.
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Abstract

Teacher is the quality safeguard of education and the practitioner of education reform. Due to the difference
between urban and rural, it couldn’t be ignored that teachers are exposed to the dilemma between teaching
and training, the weak of teaching ability and the increasingly job burnout in disadvantaged areas in China.
It’s no doubt that teacher in-service training is the key to promote teacher professional development.
However, there are also many problems as well, such as the rarely opportunities to training, the lack of
practical content in training, the lower quality of training. In order to give full play to outstanding teachers
acting as teacher educators, “Master Teacher Studio” is established. It could promote accumulating
teachers’ practical knowledge, improving abilities of reflection and teaching research, and alleviating
teacher’s job burnout, by means of expert lecture, educational research, different teaching for the same
course, reading & sharing, reflection & communication. As a kind of teacher learning community, it is
important to cultivate outstanding teachers and improve the quality of teachers in disadvantaged areas.

Keywords: Master Teacher Studio, teacher training, teacher professional development, teacher education
in disadvantaged area.

1. Introduction

As an important cornerstone of education, the quality of teachers affects and even determines the
quality of education. As Chinese socialist construction enters a new era, the contradiction between the
people's demand for high quality education and the unbalanced and inadequate development of education
is increasingly prominent. Therefore, improving the overall quality of teachers in rural to provide students
with satisfactory education has become a great pursuit of Chinese educational development.

The existing approaches to promote teacher professional development in disadvantaged areas
mainly focus on teacher research, teacher reflection, teacher training, expert guidance and teacher learning.
Compared with developed areas where are rich in advanced educational resources, rural teachers rarely go
out of town to participate in long-time training due to the lack of opportunities and workload. It’s also
difficult to invite experts to the countryside with the long distance and high cost (Chen & Guo,2018).
There is study revealing that teachers in disadvantaged regions more prefer to discuss their teaching
problems with peers and learn from experienced teachers. This harmony teacher cooperation makes up for
the shortage of high-quality teacher training resources in disadvantaged areas. Meanwhile, this informal
conversation during the rest becomes an opportunity for the development of teachers (Wohlfahrt, 2018).
However, it’s difficult to give their valid direction to solve the problems because of the low quality in peers.
Therefore, in order to give full play to the effectiveness of teachers' cooperative learning, it is necessary to
establish a high-quality teacher education resource supply mechanism (Thornton, 2006).

In March, 2018, the Ministry of Education issued “Revitalization of teacher education
(2018-2022)”, which calls for the establishment of “Master Teacher Studio” in primary and secondary
schools, also pay more attention to the superfine teacher and expert teacher who have heavily impact on
others. There is also research suggesting that it’s necessary to build a teacher group full of leadership that
could improve the quality of the whole teacher in disadvantaged areas. Therefore, the Master Teacher
Studio must be established to give full play to the leader role of the superfine teachers, leading teacher,
expert teacher and other outstanding teachers (Zhu, 2011&2019).

The Master teacher Studio is a teacher learning community composed of teaching, teaching
research and training, which is presided over by an outstanding teacher and made up of a certain number
of teachers. As a form of teacher training, the Master Teacher Studio has been adopted by Guangdong
Province (Hu & Gu, 2011), Gansu Province (He, 2014) and other regions in China. It has the most
personalized path of teacher professional development, and it is favored by novice and mature teachers.
No doubt, it is worth to looking forward to its prospect (Zhu & Wang, 2012).
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2. Master Teacher Studio

In 2002, there are 18 Master Teacher Studios established by the Education Bureau of Baoshan
District, Shanghai, that opened the episode of the development of Master Teacher Studio in China.
The Master Teacher Studio is a teacher professional community organized and coordinated by the
educational administration department or school leaders, named according to the name of the host or
professional characteristics (Zhu & Wang, 2012). It is composed of an outstanding teacher, some of mature
teachers and novice teachers (Zhu & Yan, 2019). The differences in the number and composition of
members lead to different organizational structures of Master Teacher Studio.

It has strict access system and conditions. All the members must pass through strict application,
assessment and selection procedures (Wu, 2012). As the host, outstanding teacher is responsible for
maintaining the stable implement of the studio, planning the development goal of the studio, designing and
carrying out learning activities, evaluating the result of the studio and giving play to the radiation effect of
the studio (Hu, 2012). Studio host is usually selected and appointed by the provincial, local or district
educational administration according to the candidates’ titles and professional development degree.
In addition, the selection of member teachers is in full charge of the studio host, mainly in the form of
school recommendation, host assessment and free declaration.

The Master Teacher Studio aims at helping more teachers to achieve their development goals
(Xu & Miu, 2012). So there are so many activities, including expert lecture, educational research, different
teaching for the same course, reading & sharing, reflection & communication and others.

3. The advantage of Master Teacher Studio in teacher training

Education plays a fundamental, guiding and sustainable role in poverty alleviation. Teachers are
the foundation of the education and the key to improve the quality of education in disadvantaged areas
(Zhang & Fu, 2016). Under the background of the teachers’ demand of lifelong learning, teacher training
is an effective way to promote teacher professional development (Zhu & Song, 2013). However, compared
to urban teachers, there are so many issues in rural teacher training that couldn’t be ignored any more.
First, the opportunities to the high-quality teacher training are scarce. Overall, most rural teachers go out
for training mainly at the district or county, because the provincial-level and national-level Training is
untouchable for them. Even worse, a part of teachers has no chance to training any level in their career in
western countryside of China (Chen & Wang, 2013). Second, the training quality is unsatisfied without
effectiveness. The training is often complained because the trainers, served by scholars, are full of theory
but lack of practical knowledge, even they couldn’t understand what the trainees experienced in practice
especially they from where are completely different teaching situation (Zhang & Wei, 2016). In addition,
due to the lack of teaching equipment in disadvantaged area, the knowledge and skills learned by teachers
in the training are less transferred in practice, which makes the effect of training on improving the quality
of rural education not obvious (Chen & Hu, 2011). Third, the inevitable contradiction between teaching
work and training is prominent. There aren’t always sufficient numbers of teachers to replace to accomplish
daily teaching in rural and disadvantaged areas when teachers go out to take part in training that is remote
and long-term (Rong, 2014).

Compared with the traditional teacher training, the Master Teacher Studio is of great significance
to teacher professional development in disadvantaged areas. First, it brings high-quality training resources
to disadvantaged areas. The studio host, who is possess with profound knowledge, abundant experience
and superior ability, makes it possible for others to get access to high-quality training resources. Second, it
effectively promotes professional development of each one in community. In view of ecologically
orientated teacher development, it tends to focus on developing by constructing relationship between
members (Liu & Luo, 2012). Third, the studio host and members are from the same region so that they
have the same cultural background, as a result, it is possible for trainees to learn together without the cultural
barrier that could be benefit to cross-school communication. The last, it could be more efficient for teacher
training. There are weekly learning activities organized by studio host that makes all of problems could be
communicated instantly at any time.

4. The function of Master Teacher Studio

The pursuit of Master Teacher Studio is that by attracting a group of teachers with common
education ideal to build an excellent team to advocate to educational researches, explore educational
principles, spread advanced teaching thoughts and methods (Xu & Miu, 2012), transfer teachers’ practical
knowledge (Zhu & Wang, 2012), and improve the quality and quantity of the whole teachers by means of
taking advantage of outstanding teachers as learning-leaders (Quan, 2009).
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4.1. Master Teacher Studio integrates and provides high-quality training resources

In disadvantaged areas, although it is difficult for general teachers to have direct access to experts
and scholars by themselves, Studio host is the important and even the only way for them to get high-quality
learning resources. On the one hand, studio host is the supplier as the result of its expertise that the host has
own unique teaching experience, structure of knowledge, teaching skills and teacher beliefs, so that it tends
to adopt different strategies while facing the same teaching problems (Quan, 2009). On the other hand,
it not only provides with high quality training resources, but also knows how to integrate resources to meet
the needs of members. The studio host, selected by local bureau of education, is full of social capital because
it generally holds administrative positions in school or have intergenerational relations with other
outstanding teachers. Therefore, studio host could introduce university or teaching experts into the studio
relying on its social capital, so as to help members to broaden their horizons and enrich their learning
(Zeng & Zhang, 2016).

4.2. Master Teacher Studio promotes teacher professional development

The Master Teacher Studio has become the cradle of eminent teachers by promoting teachers to
accumulate professional knowledge and improve teaching skills (Han, 2015). Teacher professional
development is equal to a process that they obtain practical knowledge (Wang, Xu, 2008). Practical
knowledge is a kind of thoughts of education that they believe sincerely and use in practice (Chen, 2009).
The core of Master Teacher Studio is to interchange and innovate their practical knowledge among
members (Zhu, 2013). There are plenty of activities organized in order that studio host could stimulate
members to transfer fragmentary implicit knowledge into systematic explicit knowledge so that pass it
conveniently through communication (Shan & Liu, 2015). Moreover, the members’ research and reflective
ability also are cultivated. In general, educational research is always regard as the privilege of scholars.
But now, it was broken through they carry out research for purpose of solving actual problems (Han, 2015).
The last, the Master Teacher Studio aims at breaking the “plateau period” in teacher career and explore new
development chance (Cui, 2015), by means of making closely contact between outstanding teachers and
members. So it could help to activate teachers' agency (Zhang, 2017), recall teachers' identity, alleviate
their job burnout (Dong, 2019).

4.3. Master Teacher Studio improves the quality of education in disadvantaged areas

There is study proposing that it is possible to establish Mater Teacher Studio to promote the
development of education in rural and nearby areas (Rong, 2014). Dongying Shengli Central for Education
has made progress on improving the quality of teachers by establishing Master Teacher Studio in remote
areas of Shandong Province (Ren & Li, 2011). Meanwhile, “Wang Aihua Master Teacher Studio” has also
explored an efficient approach to rural teacher training. Wang Aihua, the studio host, takes the elaborated
courses and provides valid instruction to countryside. There also some rural teachers are admitted as
members in her studio (Wang & Qi, 2019). Therefore, the Master Teacher Studio isn’t only to promote
teacher professional development. More importantly, it must aim at diffusing the achievements to the
wholly district, in order that could promoting balanced education development (Xiao, 2014). In another
word, the outstanding teachers who are remarkable and influential should be taken account into promoting
teacher professional development as the learning-leader, and their teaching practical knowledge and
education wisdom should be also explicated and learned in disadvantaged areas.

5. Conclusion

The Master Teacher Studio is an important practical product of the development of education in
modern. As a region-specific teacher training system, it has become an efficient form to promote the
development of teachers in disadvantaged areas. As the collection of high-quality training resources,
it could improve the quality of teacher by sharing the resources to the whole region, and even gives a hand
to the other places. It has gradually formed a model of open-resource teacher training.
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Abstract

In this paper, we adopt a systemic perspective to investigate the teaching of mathematics in ASPETE,
which is a tertiary education institute in Greece that offers a two-faceted degree: an engineer degree and a
pedagogical degree as engineer educators. We focus on the complex lived reality of first year Electrical
Engineers students through a multileveled affective mapping of their studying in ASPETE, including:
approaches to study, confidence in learning mathematics, conceptions about mathematics and its role in
their studies and career, and views about mathematics teaching effectiveness (considering both what they
actually experienced and what they would prefer to experience). The results of our study suggest that the
students show a lack of preference for the surface approach (though not combined with a preference for a
deep approach), neutral-positive confidence in learning mathematics, whilst they seemed to be satisfied
by the teachers’ effectiveness. Qualitative differences in the affective relationship with mathematics were
identified with respect to the students’ approach to study. Finally, the students’ conceptions about
mathematics seemed to be related with the desired characteristics of mathematics teaching.

Keywords: System, approaches to study, mathematics teaching effectiveness, mathematics conceptions,
mathematics confidence.

1. Introduction

The modern sociocultural interactions appear to entail a continuously increasing level of
quantitative and logical reasoning skills. Moreover, mathematics is at the crux of the contemporary
curricula and the broader educational systems, whilst mathematics is also the language of communicating
and producing scientific results. In this study, we focus on the role of mathematics in ASPETE, a Greek
tertiary education institute, which offers its graduates both an engineer degree and a pedagogical degree
as engineer educator (who may teach in vocational high schools in Greece). This inherently two-faceted
degree constitutes a complex educational environment. In a broader research project (Mathematics
education and Technological Education, MATHETE) we adopted a systemic perspective
(Moutsios-Rentzos & Kalavasis, 2016) and built upon previous studies (Moutsios-Rentzos, & Kasimati,
2014) to investigate mathematics teaching and learning in ASPETE. In this paper, we report aspects of
that broader project focusing on the lived complexity of first year Electrical Engineers students of
ASPETE.

2. Mapping the lived complexity of learning mathematics in ASPETE: A multileveled
affective mapping

A system is defined as a complex whole, the parts of which are interrelated towards specific
goals, thus significantly differing from a mere “heap” of parts (Bertalanffy, 1968). Hence, ASPETE may
be conceptualised as an open learning system, being at the same time a subsystem of the broader
educational system and the social system (cf. Kalavasis, & Kazadi, 2015). In this study, we drew upon
Moutsios-Rentzos and Kalavasis (2016) to include in our investigations about mathematics the broader
experience with studying in ASPETE. Hence, we map the students’ relationship with studying in
ASPETE, their affective relationship with learning mathematics in ASPETE, as well as their
interlinkings. Our approach is diagrammatically summarised in Figure 1.
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Figure 1. Learning mathematics in the educational unit: a mapping of the lived complexity
(drawing upon Moutsios-Rentzos & Kalavasis, in preparation).
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The students’ broader studying experience in ASPETE is investigated through their approaches
to study (Marton & Siljo, 1976), referring to the specific manner in which students respond to a study
situation. Two main approaches have been identified: a deep approach refers to focusing on the meaning
and the ideas contained in a task, whilst a surface approach refers to focussing on the superficial
characteristics and requirements of a task. In an educational unit, approaches to study may be
conceptualised as the result of the constant negotiation between the students’ learning characteristics and
the requirements of the specific learning environment, as reflected on the students’ academic outcomes.

The students’ broader studying experience in ASPETE is intertwined with their narrower
experience with learning mathematics in ASPETE (see Figure 1). The students’ affective relationship
with learning mathematics, conceptualised as a dynamic affect system (Pepin & Roesken-Winter, 2014),
constitutes of three interacting components: a) conceptions about mathematics, b) confidence about
coping with mathematics, and c) views about mathematics teaching effectiveness. Considering
conceptions about mathematics, we drew upon our systemic perspective to consider mathematics within
diverse systems: within the system of scientific disciplines, within the educational system, and within the
occupational system. The work of Wood, Petocz and Reid (2012) fits with this, as they investigated the
conceptions of undergraduate students about their epistemological conceptions of mathematics,
their conceptions about the role of mathematics in their future studies and in their future career.
Their findings suggest that the epistemological conceptions about mathematics may be classified as:
a) ‘numbers/components’ (individual and isolated components, techniques and calculations),
b) ‘abstract/models’ (models of the real-world phenomena), and c) ‘life’ (a way of thinking and
interpreting the world). The conceptions about the role of mathematics in their future studies and career,
appeared to be: a) practical (focused on calculations, problem solving, and logical thinking), b) generic
(referring to a generic mathematical way of thinking and of its importance in studies and career),
and c) (lack of) knowledge (referring to the lack of knowing of the exact role of mathematics in studies
and career).

Furthermore, we included in our mapping the students’ confidence about learning mathematics,
as well as their views about effective mathematics teaching. Fennema and Sherman (1976) developed the
widely cited Fennema-Sherman Mathematics Attitude Scales, which included a scale that identifies the
degree of confidence that an individual experiences with respect to his/her “ability to learn and to perform
well on mathematical tasks” (p. 326). Considering mathematics teaching effectiveness, we chose to
consider the broader educational literature to obtain a broader perspective to teaching effectiveness
(Patrick & Smart, 1998). Furthermore, in our investigations we drew upon Moutsios-Rentzos and
Kalavasis (2016) to differentiate the pragmatic representation of mathematics teaching effectiveness
(referring to the perceived phenomenon as actually occurring in the educational unit) from the
desired/intentioned representation (referring to the desired state of the phenomenon). Following these, for
the purposes of this study, we adapted the research of Patrick and Smart (1998) about teaching
effectiveness. They conceptualised teaching effectiveness to consists of three dimensions, namely: respect
for students, ability to challenge students, organisation and presentation skills. In this project,
the tri-faceted conceptualisation of teaching effectiveness was conceptualised to include both a pragmatic
representation and a desired/intentioned representation (see Figure 1).

132



Education and New Developments 2020

Consequently, in this study, we attempt to obtain a mapping of the lived complexity of learning
mathematics in ASPETE, through a multileveled affective mapping. First, we investigate the narrower
affective relationship with mathematics; a dynamic affect system including: the students’ conceptions
(epistemological, studies, career), their confidence about coping with mathematics, their views about
mathematics teaching effectiveness (pragmatic, desired/intentioned) and their links. Moreover, we
explore the broader relationship with studying in ASPETE through the students’ approaches to study.
Finally, we focus on the links between the broader and the narrower relationship.

3. Methods and procedures

The study was conducted with first-year Electrical Engineer students of ASPETE (N=56;
14 females), in the end of the first semester of the academic year 2018-2019. A five-section questionnaire
was employed, including a section about demographic details and four sections about approaches to
study, mathematics conceptions, confidence about mathematics and mathematics teaching effectiveness:
A) Approaches to study were identified by Revised Two-Factor Study Process Questionnaire (R-SPQ-2F;
Biggs, Kember, & Leung, 2001), as employed by Kasimati, Moutsios-Rentzos and Matzakos (2016)
with ASPETE students, showing good cross-cultural validity and reliability. R-SPQ-2F consists of 20
(10 for each approach) 5-point Likert-type items. B) The students’ conceptions about mathematics were
identified through the questionnaire of Wood et al. (2012) as employed by Moutsios-Rentzos and
Kassimati (2014) with ASPETE students, showing its good cross-cultural psychometrics.
The questionnaire consists of 46 five-point Likert type items organised in three parts, in accordance with
the three dimensions it identifies: epistemological (16 items), studies (14 items), carcer (16 items).
C) The students’ confidence about mathematics was identified through the Confidence in Learning
Mathematics Scale (Fennema & Sherman, 1976), consisting of 12, 5-point Likert type items.
D) The students’ views about mathematics teaching were modified through a modified version of Patrick
and Smart’s (1998) instrument. Each of the 24, 5-point Likert type items of the original questionnaire was
transformed to a dyad: the first part asking the students to reflect upon the actual teaching and the second
part upon their desired teaching reality.

The descriptive and non-parametric inferential analyses were conducted with SPSS 25, including
One-sample Wilcoxon signed rank tests and Kendall’s tau correlations.

4. Results

The results of our analyses are summarised in Table 1. Considering the students’ broader
experience with studying in ASPETE, though they appear not to statistically significantly prefer a deep
approach, they seem to statistically significantly move away from a surface approach.

Regarding their affective relationship with mathematics, all the measured aspects statistically
significantly differed from the conceptual neutral (see Table 1). Nevertheless, the differences identified in
confidence, the desired/intentioned reality of teaching effectiveness, an epistemological conception (life)
and two career conceptions (generic and knowledge) were not large enough to be assigned to a different
characterization from the conceptual neutral. Considering the remaining differences, the students’
pragmatic representations about teaching effectiveness were on the positive, suggesting their being
satisfied by the experienced mathematics teaching in ASPETE. The students appeared to conceptualise
mathematics as being abstract models and about techniques and calculations. With respect to the role of
mathematics in their future studies, the students appear to identify the practical and the generic aspect of
mathematics, whilst they also identify the practical aspect of mathematics in their future career.
Regarding the pragmatic representation of teaching effectiveness, the students expressed their statistically
significantly positive experiences in respect, organization and challenge.

Subsequently, we investigated the links within the dynamic affect system about mathematics.
Confidence was not statistically significantly correlated with any other aspects of the affective
relationship. Considering the links between teaching effectiveness and conceptions, statistically
significant correlations were found only with the desired/intentioned reality. In specific, lack of
knowledge about the role of mathematics in their future career had a statistically significant negative
correlation with their desire for more respect (=-0.282, P= 0.039). Furthermore, their preference for
challenge in teaching had statistically significant positive correlations with their epistemological
conception that mathematics is about techniques and calculations (7=0.345, P=0.011) and is related to life
(r=0.281, P=0.042).
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Table 1. Learning mathematics and studying in ASPETE: a mapping of the lived complexity.

M Mdn P Deep approach Surface approach
Deep approach 3.0 3.0 0.837
Surface approach 251 25 0.002¢
Confidence in learning mathematics 332 3.0 <0.001° £7 0.281 -0.334
P 0.027 0.008
Respect Pragmatic 412 43 <0.001°z 0.119 -0.003
P 0.256 0.979
Desired/Intentioned  3.3* 3.0  <0.001° ¢ 0.146 -0.231
P 0.181 0.034
Organisation Pragmatic 422 44 <0.001°z 0.170 -0.057
P 0.109 0.589
Desired/Intentioned  3.3* 3.0  <0.001° ¢z -0.034 -0.129
P 0.762 0.249
Challenge Pragmatic 392 39 <0.001°r 0.147 -0.069
P 0.162 0.513
Desired/Intentioned 3.3> 3.0 <0.001°z 0.168 -0.107
P 0.127 0.329
Conceptions Number/Components 3.8> 3.8 <0.001° ¢ 0.131 -0.008
P 0.309 0.950
Modelling/Abstract  3.9> 4.3  <0.001° z 0.165 0.191
P 0.210 0.145
Life 332 33 0.008° 7 0.033 -0.155
P 0.800 0.230
Studies Practical 392 40 <0.001'z 0.035 0.099
P 0.789 0.442
Generic 3.6 3.5 <0.001"z 0.004 0.096
P 0.975 0.460
(lack of) Knowledge 4.0° 4.0 <0.001’ ¢ 0.152 0.181
P 0.251 0.171
Career Practical 3.82 40 <0.001'z 0.013 0.130
P 0923 0.321
Generic 332 33 0.002' 7 0.034 0.104
P 0.790 0.416
(lack of) Knowledge 3.6> 3.4  <0.001’ ¢ 0.075 0.183
P 0.561 0.154

' 1°: never or rarely true of me, ‘2’: sometimes true of me, ‘3’: this item is true of me about half the time, ‘4’: frequently true of me.
¢5”: almost always true of me. 2 ‘1°: strongly disagree, 2’: disagree, ‘3’: neither agree, nor disagree, ‘4’: agree. ‘5’: strongly agree. *
‘1°: considerably less frequently, ‘2’: less frequently, ‘3’: as frequently as it did, ‘4’: more frequently. ‘5°: much more frequently. *
One-sample Wilcoxon signed rank test to the hypothesised median “3”: “this item is true of me about half the time”. * One-sample
Wilcoxon signed rank test to the hypothesised median “3”: “neither agree, nor disagree”. ® One-sample Wilcoxon signed rank test to
the hypothesised median “3”: “as frequently as it did”. 7 Kendall’s tau T non-parametric correlation.

Finally, we investigated the links between the broader experience with studying in ASPETE and
their narrower experience of learning mathematics in ASPETE (see Table 1). Confidence was statistically
significantly positively correlated with the deep approach and negatively correlated with the surface
approach. Thus, it appears that the students who in general prefer to learn about ideas and meaning are
also more confident with learning mathematics. Moreover, surface approach was statistically significantly
negatively correlated with a preference for challenge in teaching. This may be related to the fact that
respect for teaching is not clearly related to the subject matter of the teaching itself and, therefore,
is conceptually incompatible with the surface approach.

5. Discussion and concluding remarks

In this paper, we discussed a multileveled affective mapping of the complex lived reality that the
first year Electrical Engineers of ASPETE experience with respect to mathematics. We adopted a
systemic approach to include in our investigations the broader experience about studying in ASPETE.
We proposed a dynamic affect system, including confidence in learning mathematics, their conceptions
about mathematics and its role in their studies and career, and their views about mathematics teaching
effectiveness (considering both what they actually experienced and what they would prefer to
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experience). The results of the conducted analyses in general accorded with and enriched previous studies
(Moutsios-Rentzos, & Kasimati, 2014; Kasimati, Moutsios-Rentzos, & Matzakos, 2016; Wood, Petocz,
& Reid, 2012) revealing, for example, that the students show a lack of preference for the surface approach
(though not combined with a preference for a deep approach) and that they consider mathematics as being
mainly about models and techniques. Moreover, they expressed a neutral-positive confidence in learning
mathematics, and they appeared to be satisfied with the actual mathematics teaching, identifying area for
improvement. Furthermore, our approach allowed for investigations both within the affective system and,
importantly, between the affective system and the broader experience. Considering the mathematics
affective relationships, the students’ conceptions about mathematics seemed to be related with the desired
characteristics of mathematics teaching. For example, those who consider mathematics more relevant
with their everyday lives, would like more mental challenges in the teaching of mathematics. Moreover,
it seems that the lower the conception of the exact role of mathematics in their future careers, the greater
the desire to have more respect in teaching. Finally, confidence and surface approach appeared to be the
main links between the broader and the narrower level of experience. Following these, it is argued that the
proposed approach accords with the existing findings, allowing at the same time to meaningfully extend
these investigations to include further relationships and inter-relationships. Consequently, current
investigations within the broader research project (MATHETE) focus on systemic investigation about
teaching and learning mathematics in ASPETE.
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Abstract

Introduction: school activity is characterized by high physical and mental demands. Any failure to adapt
these requests to the possibilities of the age group can be associated with school failure. Material and
method: the study was carried out on a group of 208 students from the 9th grade from a National College
in lasi (54 students), a National College in Pascani (80 students) and from an Economic High School in
lasi (74 students). A questionnaire regarding school activity and the causes of the phenomenon of school
fatigue was applied. The results were processed using Pearson’s chi-squared test. Results and
discussions: The students are constantly preparing only for certain subjects (72.59%). The young people
from the National College in lasi stand out, as we find numerous answers of “I do not continuously
prepare for any subject”, so the calculated differences are statistically significant (p<0.01, f=4,
¥*=14.254). In most cases (65.86%) adolescents admit that they have been trained how to study only in
certain subjects. In the students from the National College in Iasi there are few explanatory answers in all
the disciplines, so the calculated differences are statistically significant (p<0.001, f=4, ¥*=19,465). Young
people study for pleasure only in certain disciplines (86.53%). At the National College in Iasi there are no
students who study for pleasure in all disciplines, so the differences obtained are statistically significant
(p<0.05, f=4, y>=11.072). Fatigue is often present in 58.65% of students, with significant differences
between high schools (p<0.05, f=4, ¥>=11.807). The students attribute the occurrence of this phenomenon
to the numerous subjects they have to study (55.76% - statistically insignificant differences), the large
volume of homework (51.92% - significant differences) and insufficient sleep (48.55% - statistically
insignificant differences). Conclusions: there are many factors that generate school failure that must be
known and carefully assessed in order to reduce the frequency of this phenomenon.

Keywords: School failure, fatigue, demanding activity.

1. Introduction

In Romania, in the past few years, we have witnessed a drastic decrease in the number of young
people graduating high school and passing the baccalaureate exam. It is a school failure situation that is
becoming worrying. The indicators used to assess this phenomenon are represented by the early
abandonment of studies, the gap between the student's potential and their results, abandoning school
without a qualification and failing the final exams. The appearance of the phenomenon of school failure is
favored by a number of factors related to the student, school or family (Cosmovici & Iacob, 2008).

Of the factors that regard the student, health must be given special attention. We must be aware
of certain organic diseases, physical or sensory deficiencies and some individual psychological factors. In
adolescents, the aspects related to nutrition and physical exercise become essential due to the current
beauty ideal represented by the thin young woman and the muscular young man (Nagata, Ferguson
& Ross, 2016; Salam, Das, Lassi & Bhutta, 2016). Particular attention should be paid to overweight
students who will be the target of their colleagues' jokes. This will make them focus too much on their
own body and isolate themselves (Abalasei & Trofin, 2016).

The school environment must ensure lasting social development, to practically guarantee the
progress of society. In this sense, it is necessary to find the answers to the following questions: what are
the characteristics that need to be structured to ensure the adaptation of young people to the new
requirements; what kind of education do students need, to contribute to the progress of society in the
future; which are the skills, information, and attitudes that are needed to ensure a better future
(Xie, 2018).
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The school has many roles; it also decisively contributes to promoting healthy eating, physical
exercise, ensuring the physical and mental health of students, developing social relationships and
avoiding the tendency of isolation (Sabinsky, Hostgaard Bonde, Sternqgvist, Jessen -Klixbiill, Maindal
& Tetens, 2018).

Particular attention should be paid to the school syllabus and the teaching method of the
teachers. The teaching method must be oriented towards the student, in the direction of obtaining the
expected results.

Teachers must focus on the issues related to the best teaching methods, methodologies and
techniques. They must ask themselves the question (and find the answer) "How to teach?" and not the one
related to the curriculum, "What to teach?" (Sousa, 2019).

The family plays an important role in the life and evolution of the young man. At present, it is
also necessary to assess the relationship that exists between family and school. In the traditional model,
the teachers carry out their activity in isolation, in their own style. Lately, we are witnessing some
changes related to the structure of a close relationship with the family, the interaction between school and
family. In many schools parents are invited to be part of the school program, to have the feeling of
belonging (Palmieri & Palma, 2017).

2. Objectives of the study

Evaluation of students’ learning method; assessment of the involvement of teachers in the
instruction of the students on the learning method and the interest of the students for school activity:
knowing the presence of the phenomenon of school fatigue and of the factors that generate it.

3. Material and method

The studied group consists of 208 students from the 9th grade from a National College in Iasi
(54 teenagers), a National College in Pascani (80 young people) and from an Economic High School
(74 students) in Iasi. Pascani is a small town located 60 km from Iasi. The city of Iasi has a large number
of inhabitants, while also being the county capital. The National College in Iasi is an elite high school for
Iasi County and even for the entire country.

The students completed a questionnaire with questions regarding the school activity and the
causes of the phenomenon of school fatigue. School activity was assessed with the help of 3 questions.
"Do you study continuously, without losing a lesson?" - yes, in all subjects; only in certain subjects; [ am
not constantly preparing myself for any subject. "Did the teachers explain how to learn and solve the
problems in the studied discipline?" — yes, in all subjects; only in certain subjects; no, in none of the
studied subjects. "Do you study for pleasure?" — yes, in all subjects; only in certain subjects; no, in none
of the studied subjects.

Fatigue was assessed with the help of two questions. "Do you feel tired? - often; rarely; never."
What causes your fatigue?" (choose the answers that you think are most important) - subjects are too
difficult; the classes are too numerous (every day or during the week); the large volume of homework;
I don't get enough sleep;

Also concerning the problem of fatigue, we will address issues related to the number of hours of
sleep per night (under 8 hours; 8-9 hours; over 9 hours).

The results were processed using the Pearson CHI square test.

4. Results

We will address two basic aspects related to school activity and the presence of fatigue.

Sustained school activity strains the student from a neuropsychological and physical point of
view. Obtaining meritorious school results can be achieved only under the conditions of a systematic
study in all subjects. Unfortunately, such a situation is present in only 16.82% of young people. In most
cases, students pay attention only in certain subjects (72.59%) (Table 1).

Table 1. Learning method of students.

School Pascani College Iasi College Tasi High School Total
yes, in all subjects 14 7 14 35-16.82%
only in certain subjects 61 34 56 151 -72.59%

I am not constantly preparing

— 0,
for any subject 3 13 4 22-10.57%
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Our attention is drawn to the 10.57% of students who are not constantly preparing for any
subject. Such answers are more frequent at the lasi College, so the calculated differences are statistically
significant (p<0.01 f=4, y*=14.254). It is a surprising result given that the college in Iasi is an elite school.

Students receive explanations on learning methods only in certain studied disciplines (65.86%),
so only from certain teachers (Table 2).

Table 2. Frequency of explanations received by students on learning methods.

School Pascani College lasi College lasi High School Total
yes, in all subjects 29 4 27 60-28.84%
only in certain subjects 50 45 42 137-65.86%
I am not constantly preparing 1 5 5 11 -5.28%
for any subject

We can observe that 28.84% of teenagers chose the “yes, in all subjects” answer. Such answers
are less frequent in those from the college in Iasi, so the calculated differences are statistically significant
(p<0.001 f=4, ¥>=19,465).

Most of the students study for pleasure only on certain subjects (86.53%), with only 3.84%
studying seriously in all subjects (Table 3).

Table 3. The number of students who study for pleasure.

School Pascani College lasi College lasi High School Total
yes, in all subjects 2 0 6 8-3.84
only in certain subjects 75 45 60 180-86.53%
I am not constantl}{ preparing 3 9 8 20-9.61%
for any subject

There are young people who do not study for pleasure in any discipline, a situation which is
alarming. Such a response occurs more frequently in students from the Pascani college, the differences
calculated being significant (p<0.05 f=4, ¥>=11.072).

Intense school demands lead to certain responses from the body and fatigue. Fatigue is often felt
by 58.65% young people (Table 4).

Table 4. Frequency of fatigue.

School Often Rarely Never
Pascani College 43 36 1
lasi College 42 11 1
lasi High School 37 35 2
Total 122 82 4
% 58.65% 39.42 1.92

For students from the college in lasi the dominant answers are “often”, so the calculated
differences are statistically significant (p<0.05 f=4, y>=11,807).

Students attribute fatigue to the large number of hours in the school program (55.76% - with
insignificant differences among schools p>0.05, f=2, ¥*=1.330), to the high volume of homework
(51.92% - significant differences p<0.05, f=2, ¥>=6,900) and the reduced number of hours of sleep per
night (48.55% - insignificant differences p>0.05, f=2, y*=3.353) (Table 5).

Table 5. Causes attributed by students to the occurrence of fatigue.

School Pascani College Iasi College lasi High School Total
subjects are too difficult 23 15 24 62 —29.80%
the classes are too numerous 48 27 41 116 - 55.76%
the large volume of homework 34 27 47 108 - 51.92%
I don't get enough sleep 36 32 33 101 - 48.55%

Insufficient sleep is one of the factors that cause fatigue. In students, the normal number of hours
of sleep per night is 8-9 hours, an answer which is present only in 29.80% of situations. In most cases
(66.82%) students sleep fewer than 8 hours per night, which is not physiological and explains the onset of
fatigue (Table 6).
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Table 6. Hours of nighttime sleep.

School Pascani College Iasi College Iasi High School Total
Under 8 hours 44 37 58 139 — 66.82%
8-9 hours 32 17 13 62 —29.80

Over 9 hours 4 0 3 7 -3.36%

Most students from the Iasi College sleep fewer than 8 hours per night, the differences calculated
being statistically significant (p<<0.01 f=4, y*=12.334).

5. Discussions

Concerning school activity, the workstyle of each student is very important. In the studied group
there are many students who systematically study only certain subjects and who enjoy studying certain
subjects. There are numerous differences between students in a class that have to do with the
characteristics of physical development, intelligence, interest, perception, abilities, learning style and
personality. Starting from these aspects it would be necessary to adapt the lesson plan to the students’
learning style and speed, and not focus on collective education (Kubat, 2018). If these aspects are not
taken into account, we may reach a situation similar to that of the students in the studied group where in
9.61% of cases they do not study for pleasure any subject in the school syllabus.

Learning style is influenced by a number of psychological, physiological, emotional, social and
environmental factors, so the talent of the teachers is essential in solving these problems and in finding
the best methods of teaching and stimulating the students (Ozdemir, Alaybeyoglu, Mulayim & Uysal,
2018).

In solving these problems, an essential role rests with the teachers who can instruct the students
on learning methods in each discipline of study. Unfortunately, in the studied group most of the answers
(65.86%) are for explanations “only in certain subjects”. This is where the experience of the teachers
comes in, as well as their working environment represented by job satisfaction, the recognition of efforts,
their well-being (De Stasio, Boldrini, Ragni & Bacile, 2019).

School activity is inherently associated with the occurrence of fatigue of greater or lesser
intensity. In the studied group, fatigue is most often present in 58.65% of students. We notice the students
from the Iasi College, an elite high school, where competition is a basic element and where fatigue is
more prevalent. In the case of students from computer science high schools in the area of Moldova,
fatigue often appears only in 42.39% of situations, the dominant answers being “rarely” (50.54%)
(Albu, Dima, Dorofte & Abdulan, 2017). At technical colleges, fatigue occurs mostly “rarely” (53.76%),
“often” representing only 34.17% of the total responses (Albu, Dima & Badaluta, 2017).

We must pay attention to insufficient sleep, as it can lead to chronic fatigue. In adolescents the
recommended number of hours of sleep per night is 8-10, which is recognized by only one third of the
questioned students. In a study also carried out on teenagers from high schools in Iasi, the situation is
even worse because only 16.87% answers of “8-9 hours” and 7.17% answers of “more than 9 hours” are
present. Practically, only 25% of students have an adequate number of hours of sleep per night (Albu A.,
Hodorca R.M., Onose 1., Negrea M. & Cracana 1., 2016). In a study carried out on adolescents in
Ecuador, 72.1% of young people do not comply with the rules regarding sleep duration. This is a
worrying result because in Brazil's adolescents there are only 39% cases of insufficient sleep, and in
Argentina 49%. In these young people the average sleep duration is 7.96 hours for younger students and
decreases for older students down to 7.08 hours (Villa-Gonzalez, Huertas-Delgado, Chillén,
Ramirez-Vélez & Barraco-Ruiz, 2019).

In Rhode Island adolescents, the average sleep duration is 8.79 hours, so it is a better result
compared to adolescents in Ecuador (Miller, Janssen & Jackson, 2017). In adolescents from Japan in
2017, the number of cases of sleep under 6 hours was 43.9% much higher compared to the one obtained
in 2003 of 36.6% (Yamamoto, Ota, Minematsu, Motokawa, Yokoyama, Yano, Watanabe and Y oshizaki,
2018).

Special attention should be paid to students who have insufficient hours of sleep because they
can easily reach the point where they use substances that remove the feeling of chronic fatigue and even
some legal drugs such as coffee, alcohol and tobacco (Baciu 2019; Miller, Janssen and Jackson, 2017).
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6. Conclusions

It is necessary to pay special attention to the way students adapt to school requirements. In the
studied group there are many young people who do not constantly prepare for all subjects and who study
for pleasure only certain subjects. A particular problem is the one related to teaching style because the
students received explanations on learning methods only in certain subjects.

Fatigue is present in most students, but students from elite high schools are most exposed to this
reaction. A particular problem is that of fatigue, which is due to the large number of hours in the school
program, the large volume of homework and insufficient sleep. Insufficient sleep is a problem for most
students because it favors the onset of chronic fatigue followed by school failure.

Such studies are essential for maintaining the health of the students and ensuring the expected
school results.
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Abstract

Differentiation is nowadays a rule in contemporary education, as it is generally accepted that today’s
classrooms are mixed ability classrooms and present heterogeneity in the interests and the characteristics
of the children, their abilities and skills. Consequently, there is an urgent need for differentiating the
educational process in order to respect the evolutionary stage and the needs of all students, as well as
encourage active participation of them and academic achievement. The school provides the foundations
for the educational process and for this reason the trainees must follow some basic principles that will
form the basis for a successful project. Learning is a creative process that is constantly being built and the
goal of education must be to seek a pedagogical act that helps students broaden their spiritual horizons,
develop important skills such as critical thinking and, through experimentation and active participation,
lead them to a joyful conquest and experience of knowledge. This study aimed at exploring the use of
differentiated pedagogical techniques, focusing on drama techniques, for teaching Greek vocabulary in
refugee students who learn Greek as a foreign language.

Keywords: Drama techniques, refugee students, vocabulary, differentiation, education.

1. Introduction

There are many examples of the role that arts have traditionally played in the education,
particularly in teaching foreign languages (Giebert, 2014, p. 138). Research has shown that arts in
education encourage the conflation of the content of teaching as well as the active participation of the
students as they respond to a variety of learning styles. It is also generally accepted that arts support social
development of children, as through them the first find their voices and use them without fear, providing
opportunities to boost self-confidence (Rachel & Jonathan, 2006). In addition, arts play a fundamental
role in teaching and learning, providing students with challenges and opportunities to explore their own
questions and take responsibilities (Goldberg, 1997).

One of these forms of art is also drama, which has positive effects on teaching different subjects
especially in preschool age where learning fields are varied and student becomes a multi-message
receiver (Winston & Tandy, 2001). The benefits of using drama as an alternative teaching method vary
from the socio-emotional and mental development of the children to the enrichment of the vocabulary in
the process of learning a foreign language (Rubin & Merrion, 1996). Research has shown that drama can
help students broaden their spiritual horizons, develop important skills such as critical thinking and
through experimentation and active participation, lead them to a joyful conquest and experience of
knowledge (Dickinson & Neelands). At the same time, drama enhances the self-confidence of children
and help in socialization, teamwork and co-operation and finally it is a source of pleasure, joy and
satisfaction (Rachel & Jonathan, 2006).

2. Purpose and theory

2.1. Purpose of study

The purpose of this study was to explore the use of drama as an interdisciplinary approach, in
order to teach Greek as a foreign language to refugee students and also to evaluate a series of courses
using drama techniques. The study aimed at exploring the use of differentiated pedagogical techniques,
focusing on drama techniques for teaching Greek vocabulary in refugee students attending their first year
of primary school in Greece. In the process of learning a foreign language, vocabulary is one of the most
important and basic elements, as the conquest of it gives the speaker the opportunity to have a
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conversation but the insufficient vocabulary knowledge can often cause problems in both written and oral
communication (Saville-Troike, 2012, p.10). Therefore, it is important for teachers to support students in
the process of learning new vocabulary in a variety of ways, diversifying teaching and adapting the
program to the respective conditions (Wizel, 2018). It is also important to have high expectations for all
children without discriminating about their potentials and offer them a range of different and equally
important learning perspectives (Rubin, 1996).

2.2. Theoretical background

Lev Vygotsky was a psychologist who is best known for his sociocultural theory of
Development, according to which a person’s cognitive development is largely influenced by their
surrounding culture (McLeod, 2007). Vygotsky believed that cognitive development is not a direct result
of activity but it is indirect, as other people, who are more knowledgeable and skilled must interact with
the learner to facilitate the learning process and then, cognitive development may occur. He believed that
language plays two critical roles in cognitive development. It is the main means by which adults transmit
information to children and becomes a very powerful tool of intellectual adaptation. According to
Vygotsky, educators can progressively advance the learning process by giving students tasks that they
cannot do easily on their own and providing them with the guidance they need to accomplish these tasks
that are included students’ zone of proximal development (McLeod, 2007). As the psychologist explains
“the distance between the actual development level as determined by independent problem solving and
the level of potential development as determined through problem-solving under adult guidance or in
collaboration with more capable peers” (Vygotsky, 1978). It is therefore important for teachers to be able
to identify children’s zone of proximal development, so that they can offer them experiences that fall into
it and thus achieve the best possible result (Leat & Nichols, 1997).

3. Methodology

3.1. Research design and participants

The most appropriate method for the service of the purpose above was considered to be the case
study, as this method provides data taking into account the complexity of social conditions and is a
research strategy that investigates a phenomenon within its real-life context (Cohen, Manion & Morrison
2013). Participants were 25 mixed-ability students, aged 6-12, including male and female and were all
refugees who have Persian as their native language. The Greek writing and oral proficiency of most
students was at the intermediate and low levels.

The preparation was divided into two parts. In the first own 8 course plans were developed and
evaluated, only 4 of which were based on drama techniques and the rest were based on traditional
education methods. Each course aimed at learning new Greek vocabulary related to some general topics
such as the animals, the weather, school. The second part included two educational seminars for teachers
who were involved in the research, during which they became familiar with the drama techniques and
their use in education.

3.2. Data collection and analysis

The data collection was based on the development and the implementation of the courses which
were evaluated by non-participant observation as well as by the use of interviews conducted at the
beginning and at the end of each course, so as to identify the number of new gained words.

4. Results

The analysis of the results was made by counting and comparing the data from the interviews
and recording the frequency and quality of the participation of the children during the courses. In order to
evaluate the effectiveness of the courses, student’s answers were analyzed before and after them and their
comparison was made as follows:

1. Vocabulary comprehension (new gained knowledge).

a) Conceptual understanding.
b) Ability to recall the new words.
2. Active participation and interaction of the individual with the group.

The following tables illustrate the result of the comparisons for the conceptual understanding and
construction of new vocabulary. The results showed (Table 1 and Table 2) that when teaching is based on
drama techniques, students have better chances to learn new vocabulary than when it is based on typical
forms of education.
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Table 1. New vocabulary gained by courses using traditional pedagogical methods.

Teaching in the Vocabulary Vocabulary knowledge | New gained knowledge
traditional way knowledge before the after the courses (words)
courses (words) (words)
Course 1: My 5 9 4
school
Course 2: Objects 4 7 3
Course 3: Farm 6 14 8
Animals
Course 4: The 6 15 9
weather
Total new gained 24
knowledge (words)

Table 2. New vocabulary gained by courses using drama techniques.

knowledge (words)

Teaching using Vocabulary Vocabulary knowledge | New gained knowledge
drama techniques | knowledge before the after the courses (words)
courses (words) (words)
Course 1: 4 12 8
Halloween
Course 2: Food 3 14 11
Course 3: Jungle 7 31 24
Animals
Course 4: Space 6 25 19
Total new gained 52

Similarly, from the comparison of the figures bellow (Table 3 and Table 4) it is clear that the
total time of children’s active participation during each course is much longer when this is based on
drama techniques. Based on the analysis of the observation and the interviews collected during the
research, was noted an increase in the ability of students to recall new vocabulary without much support
from the teacher, in the implementation of this vocabulary and in the ability to use it in written and oral
language. Furthermore, an increase was also noticed in the teamwork and the cooperation of the students
since drama gave them much more opportunities to work together.

Table 3. Time of children’s participation in courses using traditional pedagogical methods.

Teaching in the traditional Time of children’s
way participation
Course 1: My school 11 min
Course 2: Objects 8 min
Course 3: Halloween 5 min
Course 4: The weather 7 min

Table 4. Time of children’s participation in courses using drama techniques.

Teaching using drama Time of children’s
techniques participation
Course 1: My school 18 min
Course 2: Objects 25 min
Course 3: Halloween 20 min
Course 4: The weather 26 min
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5. Discussion

The analysis of the data reinforces the encouraging results already mentioned, in relation to
teaching new vocabulary, since it seems that the use of drama techniques not only enhances the
demystification and recall of the new vocabulary, but also the exploitation of this new knowledge in
different circumstances as well as the active participation of the students during the course. It is clear that
drama can create memorable and practice-oriented learning experiences that improve learners’
language-competence and personal development. Therefore, the results highlight the importance of
differentiating teaching so that each student has the opportunity and the means to enrich his vocabulary to
the maximum extent.

However, in order the learners to benefit from these techniques, their teachers need to be familiar
and comfortable with drama at school. Usually teachers don’t feel confident to use a method they have
not been trained in (Gaudart, 1990). Thus, it is necessary to strengthen the teachers, through formal and
informal training, to enhance and enrich their teaching practices with drama techniques. Also, creating an
online platform that will allow teachers to communicate, share and exchange material as well as examples
of good practices would be a useful tool. Such a platform would offer opportunities for teachers to share
material and exchange ideas, which will help them, use their time more effectively.
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Abstract

Over the years, learners have failed to perform satisfactorily in the final examinations in Grade 12 Life
Sciences in South Africa. Examination reports have consistently cited the poor performance by learners in
questions on meiosis and related topics. In a qualitative case study research design, three Life Sciences
teachers were purposively selected to determine their preparedness and experiences in teaching meiosis to
Grade 12 learners. Data collection involved administration of a test on meiosis, observation of each
teacher four times whilst teaching meiosis and interviewing each teacher once. Teachers’ test scores were
analysed using descriptive statistics and observations and interviews were coded manually. The findings
showed that only one teacher possessed satisfactory levels of the content required to teach meiosis and
was very versatile in her teaching. One teacher relied heavily on the textbook, the other employed
teacher-centred approaches. The findings provide implications for in-service teacher professional
development.

Keywords: Meiosis, life sciences, teacher preparedness, teacher experiences.

1. Introduction

In this paper we seek to determine teachers’ preparedness and experiences in teaching meiosis to
Grade 12 learners. Notably, teachers’ efficacy in making concepts accessible to the learners is of
paramount importance. Based on such imperatives, the current study draws from Botha and Reddy
(2011)’s postulation that good teaching entails a deep and comprehensive knowledge of subject matter
knowledge and an understanding of alternative ways of presenting such knowledge to learners. In this
case, the teachers’ knowledge and understanding of meiosis and their abilities to devise and deploy the
pedagogical resources appropriate to teaching such concepts is important.

According to the National Senior certificate 2018 Diagnostic Report, performance of learners in
Life Sciences final examinations has not shown any significant improvement particularly for 40% and
above achievement level. In fact, there was a decline from 52.1% to 51.7% for learners in this category
from 2017 to 2018. Learners’ performance on meiosis and reproduction were way lower compared to
other topics in the 2018 Life Sciences Examination Paper 1.

Research in South African schools, showed that teachers were still using direct transmission
(chalk and talk) as a way of teaching (Rogan, 2004). In order for learners to understand concepts of
meiosis, and to allow learners to expand their knowledge and observe the relationships between related
concepts to meiosis, it is important that the science teacher acquires knowledge in multiple areas to ensure
those concepts are integrated by using a variety of teaching strategies and instructional methods (Botha
& Reddy, 2011). The purpose of the current study was to determine teachers’ preparedness and
experiences in teaching meiosis to Grade 12 learners. The following research questions guided the study:
1. How well prepared are teachers to teach the topic meiosis to Grade 12 learners? 2. What are the
teachers’ experiences in teaching meiosis to Grade 12 learners?

2. Literature review

Previous studies have proved that the concept of meiosis is so difficult that even university
students find it very challenging to understand (Murtonen, Nokkala & Sodervik, 2018). The difficulties
these students experience, might have emanated from the way they were taught the same topic in their
high school years. Teachers may transfer their misconceptions to their learners (Hashweh, 1987).
According to the South African Curriculum and Assessment Policy Statement (2011) the concepts on
meiosis start from Grade 10 with the cell structure and function and the role of organelles; and in Grade
12 with DNA as the code of life, and meiosis which then further extends to gametogenesis under the topic
Human Reproduction.
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In a study to examine major sources of misconceptions and learning difficulties in genetics
amongst school learners, Longden (2010) found that some learners' misconceptions were related to the
nature of the concepts in genetics, such as the frequent representation of meiosis by fixed inanimate stage
diagrams. These problems could also be pedagogical in nature in that the time between the presentation of
some of the concepts in meiosis and those in genetics is too wide that learners forget and fail to make
connections (Longden, 2010). In a study to examine difficulties Biology teachers face in teaching cell
division in the secondary schools in Turkey, Oztap, Ozay and Oztap (2003) found that biology teachers
perceived cell division as one of the most difficult topics. In particular, teachers isolated meiosis as the
most complex concept to teach compared to other concepts on cell division.

3. Conceptual framework

The study used Pedagogical Content Knowledge (PCK) as the lens through which teachers’
preparedness and experiences could be assessed and interpreted. This is because PCK is the ability by
teachers to transform the subject matter knowledge they possess into powerful pedagogical forms
(Shulman, 1987). The researchers adopted Mavhunga’s (2012) Topic Specific Pedagogical Content
Knowledge (TSPCK) model to explicate the teachers’ transformation of the concepts on meiosis. PCK is
both an external and an internal construct, as it is constituted by what a teacher knows, what a teacher
does, and the reasons for a teacher’s actions.

4. Methodology

The study employed a qualitative case study research design which shares its philosophical
foundation with the interpretive paradigm. The interpretive paradigm supports the view that there are
many truths and multiple realities. As observed by Schwandt (2011) this type of paradigm focuses on the
holistic perspective of the person and environment which is more congruent with the worldview studies.

4.1. Selection of participants
Using purposive sampling technique, three Life Sciences teachers from three different schools of
Limpopo province were selected. These teachers had taught Grade 12 Life Sciences for more than three
years in which meiosis is one of the topics. Within three years of teaching meiosis, teachers should have
developed and established the competency in teaching the topic. Table 1 shows the three teachers’
profiles.
Table 1. Teacher profiles.

Teachers’ pseudonyms
Bridget John Sarah
Gender Female Male Female
Age 51 34 54
Qualification Diploma Bachelor of Education Diploma, Bachelor of Arts
& BEd honours

Teaching experience 26 7 28
Experience in teaching Grade 12 5 3 11

4.2. Data collection and analysis

Multiple methods of data collection were used to ensure methodological triangulation (Merriam,
1998). A test was first administered to the three teachers to determine their conceptual understanding of
meiosis. The test required teachers to demonstrate their knowledge of meiosis as they differentiated,
illustrated, identified and explained chromosomes under different stages of meiotic division. Test items
came from activities in the textbooks teachers used to teach Life Sciences to Grade 12 learners. Secondly,
each teacher was observed four times whilst teaching different concepts on meiosis. Non-participant
observation method was appropriate as it allowed observation of teachers’ practices in “real life”
classroom contexts (Genzuk, 2003). Thirdly, each teacher was interviewed once using a semi-structured
interview schedule to get clarity especially on the issues that the researchers did not understand during
classroom observations. Analysis of documents such as teachers’ lesson plans for each teacher was done.
Data analysis involved descriptive statistical analysis of the test scores and coding of data from interviews
and lesson observations using Saldana (2009) manual. The different teacher knowledge domains in the
TSPCK model (Mavhunga, 2012) were used to assess how well-prepared the teachers were to teach the
topic. Validation of the findings were done through member checking.

5. Findings
The findings are presented in three sections that follow.
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5.1. Teachers’ preparedness in teaching meiosis to grade 12 learners
Table 2 shows the teachers’ scores in the test they wrote on some concepts on meiosis, which
shows a wide range between the three teachers’ performance.

Table 2. The three teachers’ scores obtained from the test on meiosis.

Teachers’ scores
Out of 55 Percentage
Bridget 17 31
John 31 56
Sarah 51 93
Average 33 60

From the table it shows that both Bridget and John had poor content knowledge regarding
meiosis and only Sarah possessed satisfactory levels of the content required to teach meiosis to Grade 12
learners. From the test scripts it was evident that Bridget only answered questions whose answers she
knew and avoided any questions with unfamiliar content. Her reason was,

I did not prepare for this test because it is not my responsibility as a teacher to know what is in

the textbook. I am not the one who will be writing the examinations at the end of the year. This

is the responsibility of the learners.

It is disturbing that Bridget had such negative attitude towards continued learning because the
Framework for K-12 Science Education and Next Generation Science Standards (NGSS) (2013) indicate
that all teachers need to acquire new knowledge and skills regardless of their qualification and
experience. Bridget was the only one without a degree qualification as she only had a diploma
qualification, which then explains her poor content knowledge of the concepts on meiosis.

There is however a discrepancy between John’s levels of content knowledge, considering that he
had a degree in Biology education and at the same time he was the youngest, meaning that he could have
covered those concepts at both high school and university modules. This confirms Ball, Thames and
Phelps (2008)’s justification of the need for teachers’ continued learning of content since content
knowledge for teaching is different from the content knowledge acquired during university learning.
Sarah had the highest score, which could be explained by her higher qualification (BEd honours degree),
continued exposure to the content on meiosis, as she had the longest teaching experience (28 years) and
particularly 11 years in teaching Grade 12 content.

5.2. Teachers’ experiences in teaching meiosis to grade 12 learners

Sarah’s lesson plans were the most comprehensive compared to other teachers’ lesson plans with
details of expected learning outcomes, how she would introduce the concepts, how she would develop the
lesson to ensure learner acquisition of the content and inclusion of assessment activities to check for
learner understanding of meiosis. During lesson observations, Sarah used guided instruction (Magnusson,
Kracijk & Borko, 1999). Sometimes she used a video to introduce the concepts on meiosis, and then
asked probing questions, which stimulated learners’ interest. Sarah explained the concepts whilst
involving learners in group activities, which engaged learners throughout the lessons. When asked why
she taught in that way, Sarah justified her active involvement of learners when she said, “When learners
become actively involved in their own learning, they experience science in a different, interesting and
enjoyable way; they will be able to think critically, solve problems and be able to work with other
learners”. She also justified her frequent use of questions as a way of assessing learners’ understanding
throughout the learning process. Her teaching was learner-centred.

John’s lesson plans had the basic required components such as the aims and objectives, which
guided the scope of the content of his lessons. John followed the sequence of the content as given in the
learners’ textbook. In one of the lessons for instance, John introduced the lesson by showing learners a
picture of a child with Down Syndrome. He then asked, “Which abnormality is this?”” Instead of building
up his lesson on this, John just explained concepts on meiosis such as karyogram, chromatin, chromatid,
karyotype, reduction division, without making proper reference to his introduction. John justified his
excessive use of learners’ textbook as the only source of content, examples and activities when he said,
“It is easy for the learners to follow the textbook while they study at home by themselves”. The main
characteristic of John’s teaching was teacher-centredness; but, he sometimes allowed his learners to share
their ideas and frequently asked topic related questions. His engagement with learners took the form of a
simplistic dialogue based on interaction-response-feedback. Though John had taught Life Sciences for
seven years, he had taught Grade 12 content for only three years, which made him teach like a novice.

Bridget’s lesson plans were sketchy. When observed teaching, Bridget did not engage learners,
other than giving them page numbers to read from the textbook without any guidance. She also tasked
them to write an activity in that same textbook soon after reading. Bridget justified her teaching strategy
when she said, “It is not my responsibility as a teacher to know the content, learners are supposed to read
and know the content while the teacher is only responsible for 10%, which is to check if learners are
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doing well”. Bridget did not guide learners on what to look for when reading or interpret the instructions
and questions, and even brainstorm on the activities with the learners before assigning learners some
work. The main characteristic of Bridget’s teaching was largely textbook-centred. Learners were left to
do everything by themselves without the guidance of the teacher.

5.3. The relationship between teachers’ knowledge of meiosis and their teaching practices

In this section, the teachers’ Topic Specific Pedagogical Content Knowledge (TSPCK) is
assessed, which Mavhunga and Rollnick (2013) denoted as responsible for teachers to pay particular
attention to certain aspects of the content of the topic (meiosis) in relation to what learners already know
and with respect to topic structure. The focus is specifically on how the teachers structured the content
and their knowledge of learners’ difficulties in learning meiosis, and the teachers’ identification and use
of appropriate teaching strategies for specific concepts within the topic meiosis. The three teachers had
taught in these schools for a number of years, as a result, they were considered to be knowledgeable about
their teaching context, which informed their teaching. For instance, Bridget pointed out that her learners
came from poor socio-economic background and had problems in understanding and communicating in
English, which is their second language. Unfortunately, her teaching did not take into consideration those
learners’ difficulties.

From the interview responses and lesson observations it depicts that Bridget had poorly
developed PCK to teach meiosis. This is also evidenced by her low score in the test on concepts on
meiosis. This is confirmed by Lee (1995) who pointed out that because of poor subject matter knowledge,
a science teacher relies solely on the textbook as a teaching tool and avoids class discussions which could
give learners autonomy to explore further and ask questions.

Unlike Bridget who failed to identify specific concepts under meiosis that her learners had
difficulty in, John and Sarah identified crossing over and random segregation; and differentiating meiosis
1 from 11. According to John, these concepts are very abstract and unfamiliar to the learners. Based on
his low test score (56%) and his limited experience (3 years) in teaching the topic, John’s presentation of
lessons was mostly teacher-centred. This confirms his poor TSPCK because in a study to determine South
African physical sciences teachers’ perceptions of new content in a revised curriculum, Ramnarain and
Fortus found that the teachers who had difficulty in conceptualising the new topics shifted their pedagogy
towards more teacher-centred approaches which provided them with more authority and autonomy in
managing learning.

Sarah displayed well developed PCK when planning, teaching and assessing learners’
understanding of the concepts of meiosis. She was knowledgeable about the concepts on meiosis.; she
was very versatile in responding to learners’ difficulties; and used various teaching strategies that
engaged learners.

6. Discussion

From the findings, it shows that out of the three teachers, only one teacher possessed adequate
content knowledge level to teach concepts on meiosis. One teacher showed a negative attitude towards
continued learning. Bridget’s teaching was textbook-centred and John’s one was teacher-centred. Though
classroom teaching experience is an important factor in enhancing teachers’ PCK (Drechsler & Van Driel,
2008), the findings showed that experience alone is not adequate for effective teaching because the two
most experienced teachers, Bridget and Sarah, taught differently and showed a wide range of variation in
PCK development. This can be explained by previous researchers who in relating subject matter
knowledge to classroom practices indicated that subject matter knowledge is considered as a prerequisite
to and the main source of PCK (Lemberger, Hewson & Park, 1999). Bridget had limited knowledge of the
concepts on meiosis, which made it difficult for her to explain it clearly to her learners.

7. Conclusions

The study investigated Life Sciences teachers’ preparedness and experiences in teaching the
topic meiosis to Grade 12 learners. The findings showed that only one teacher had adequate knowledge
about meiosis. The other two teachers showed lack of knowledge on the concepts of meiosis. As a result,
their teaching was compromised in that one teacher relied heavily on the textbook and the other teacher
used teacher-centred methods, which denied learners an opportunity to engage in the teaching and
learning process. We conclude that teachers’ confidence in knowledge of the concepts to be taught
determines how they teach the learners. The confidence comes from teachers’ preparedness in terms of
subject matter knowledge and pedagogical skills. The study contributes significant information to the
field of Life Sciences education in that the level of teacher qualification to teach a subject should be taken
seriously. In-service teacher professional development programmes are inevitable.
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