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Keynote speaker session: Stem education’s lost history 

Andrew Raupp  

The founder and executive director of STEM.org Educational Research™ 

(SER).  Since 2001, he and his team have worked with over 142,500+ preK-

12th grade students and 10,000+ educators in 27 countries. Among their 

many accomplishments is developing the world's original and most trusted 

blockchain-secured STEM credentialing framework and creating 

International STEM Standards (for educators and administrators). His work 

has been published in Forbes, Silicon Republic, The Detroit News, and 

media outlets domestically and abroad. Most recently, it has been awarded 

The Qatari Supreme Education Council's Service to Education honor and 

101 Brightest & Best Companies To Work For 

 

My presentation entitled "STEM Education's Lost History" is based upon 

research published in a 2019 Forbes article. The research examines the 

historical roots of STEM and summarizes the whole story about the origins 

of STEM education from the 1990s up to now and how this magnitude of 

educational revolution does not just appear on the scene without many 

championing it. This presentation also addresses the discrepancies in how 

the term "STEM" is utilized in everyday conversations and clarifies what 

STEM is and what it is not. It explains how STEM is a state of mind that 

serves as aides to a higher order of thinking and, ultimately, a social justice 

issue that transcends society with its potential to benefit everyone 

everywhere. 

Abstract 
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Implementing a new educational mathematics game TSFS as a key strategy in learning 

Mathematics 

Hiba Naccache  

Professor of STEM at QU, holding a PhD in Statistics from McGill and a PhD 

in mathematics education from USM, USA. She developed and 
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implemented STEM lessons with focusing on AI and PBL, conducted 

professional development sessions for teachers on the latest technology 

tools and AI for classroom use. 

This study investigates the use of a specific learning mathematical game 

software (TSFS) that deal with algebraic concepts and use STEM application 

in a primary school in Qatar, the researchers uses the framework 

Technological Pedagogical Content Knowledge (TPACK) to investigate the 

implementation of the software TSFS using a STEM intervention that 

focuses on internal and external angles knowledge. Moreover, the study 

use a survey to investigate the change of attitude of the students towards 

using games in studying mathematics. The results reveals a significant 

change in the grades and in the attitude of the students, in addition to the 

change in the practice of teachers; in particular, it affected their content 

and pedagogical performance. The latest appears by a series of interviews 

with the teachers who used the software and by the mathematics 

coordinator at the school. The researchers coded the interviews to check 

patterns regarding the shift in the teachers’ assessment, instruction, and 

pedagogical styles.  The method of assessing students’ achievement 

consisted of paired sample test to record the change in students’ internal 

and external angles achievement. As results, a high recommendation to use 

TSFS in the classroom in all Qatari schools to improve students and 

teachers’ practices according to TPACK. 

Abstract 

 

Design Thinking in Enhancing Students' Understanding and Motivation toward Learning 

Science 

Dr. Ali Khaled Bawaneh  

Associate Professor in Math, Science, and ICT education department, 

University of Bahrain. Ph.D in Curriculum and Instruction/Science 

Education. Fellow (FHEA) based on UK Standards Framework for teaching 

and learning. Certified as a Senior Trainer. He has articles published in 

international indexes, one international book and other national and 

international articles. 

 

Dr. Subreen Mahmoud Al-Salman - Jordan  

Ph.D. student in the Curriculum and Instruction at The University of Jordan. 

Math Subject Advisor - USAID JTAP, Creative Association International. In 
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charge of the QRTA in-service Math network program. Lead math team in 

Reading and Mathematics project (RAMP). She was chosen to be one of the 

coaches in the first Arabic course in the Middle East for Harvard Universities 

The purpose of this study was to investigate the effects of the teaching 

method based on design thinking on optimizing students’ motivation and 

understanding of electrical circuits. This method is based on creating 

solutions and creativity that primarily focuses on humans. It is a five-step 

process: discovery, explanation, thinking, experimenting, and developing. 

In this study, the researchers employed empathy in redesigning the content 

after each class based on the feedback and reflections. The sample included 

147 students: 64 (Male: 30, Female: 34) in a design thinking classroom and 

83 (Male: 42, Female: 41) in a conventional classroom. Three instruments 

were developed: teachers’ guide, an understanding test, and students’ 

motivation towards learning science questionnaire. Data were analyzed 

using the mean, standard deviation, ANCOVA - test, and size effect. The 

results indicated that there were statistically significant differences among 

students’ increased motivation and understanding of electrical circuits in 

favor of the design thinking classes. Although the results showed that there 

is a statistically significant difference for teaching by the design thinking 

method in improving students' understanding according to students' 

gender in favor of Male, the results did not indicate a statistically significant 

difference in enhancing students' motivation towards learning electrical 

circuits according to students' gender. Therefore, instructors and 

curriculum developers should restructure the contents of their courses 

according to the design thinking model to optimize students’ motivation 

and understanding of science. 

Abstract 

 

The reality of mathematics teacher preparation programs before and during the service 

Dr. Issa Sami Issa Jarbou  

Work as a university lecturer for mathematics and statistics subjects and an 

educational supervisor for students of mathematics and sciences. Holds a 

PhD in mathematics and advanced courses in teaching methods, curricula 

and statistical analysis. 

 

The research paper aimed to identify the reality of mathematics teacher 

preparation programs before and during service in Palestinian universities, 

whether from the point of view of the faculty members or from the point 

Abstract 
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of view of supervisors and school principals. 6) Supervisors, (5) school 

principals, and he used the analytical method, and the results showed that 

there are gaps in the programs of mathematics teachers’ preparation 

programs before and during the service from the point of view of the study 

sample represented by: 

The low level of college admissions and their failure to take tests before 

admission, the weakness of applied courses and the gap between theory 

and practice, routine workshops in schools, traditional methods of 

supervision by school supervisors, the researcher recommended the 

following: 

Setting criteria for accepting students in the Department of Mathematics, 

increasing the number of hours and materials of modern applied 

mathematics, increasing the number of hours of field training, increasing 

educational materials, and changing the traditional supervision pattern. 

 

 

Assessing the effect of integrating PhET simulation in teaching Undergraduate Physics 

Laboratory courses: A study on Linear Momentum Experiment  

Mr. Mohammed Aslam Vallikkaparambil  

Teaching Assistant of Physics at Qatar University. Obtained his master's 

degree in Theoretical Physics from the University of Calicut, India. Worked 

as a Lecturer in the Department of Nuclear Engineering at King Abdulaziz 

University. 

 

PhET interactive simulations (sims) are now widely used for teaching 

Physics in schools and Universities. Simulations used as an essential tool in 

conducting laboratory courses during the blended/ virtual learning during 

the pandemic period. In this study, the effect of integrating sims in the 

General Physics Laboratory courses at Qatar University was investigated. 

The study was carried out by measuring student perception of learning 

from hands-on and simulation lab experiences on the Conservation of 

Linear Momentum experiment. This measures was done on the quiz scores 

using recall, calculations and transfer questions. This research is carried out 

using forty students distributed in four sections of the course, Experimental 

General Physics for Engineering. Comparing the results, the study found 

that PhET simulations played a modern tool in enhancing Physics concepts 

among students and can be used in a well-organized curriculum. 

Abstract 



 

 
24 

 

 

Primary Science Teachers' Perceptions towards STEM Education in Public Schools in Qatar 

Mrs. Hala Fayed Hassan Fathy  

Hala Fayed is senior Professional Development Specialist at National Center 

for Educational Development, Qatar University. She obtained her master 

degree of curriculum, instructions and assessment & higher diploma of 

Secondary Education from Qatar University and Bachelor of Science from 

Cairo University. She served as a Science teacher, Coordinator and 

Curriculum facilitator with a total of 15 years of experience in Egypt and 

Qatar.  Hala participated in national and international conferences. Her 

interests focus on teacher professional development and professional 

learning communities. 

 

Dr. Amal Malkawi   

Associate Professor in Educational Science holding Bachelor’s and 
Master’s degrees in Physics and a PhD in Science Curricula and Teaching 
Methods. She Joined Qatar University - College of Education in 2019 as a 
faculty member in the Educational Sciences Department. She has 
experience in developing and evaluating science curricula and programs, 
and has co-authored science books. She has many published researches 
and is a member of a number of academic and scientific committees at 
the college. 
 

 

Understanding teachers' perceptions of STEM education is crucial to ensure 

the quality of teaching and learning provided for the students in the 

classrooms. This study aimed at investigating science teachers’ perceptions 

towards STEM education in primary public schools in the State of Qatar in 

terms of: teachers' knowledge, STEM teaching requirements, impact on 

students' outcomes. This study followed a sequential explanatory mixed 

method approach. Quantitative data was collected by surveying (148) 

science teachers, while qualitative data was obtained using four focus 

groups. Results indicated that teachers have relatively high perceptions 

towards STEM education. However, the findings highlighted the need to 

increase teachers’ understanding and knowledge of STEM disciplines and 

their approaches to integration. 

Abstract 

 

 



 

 
25 

 

 

STEM

STEM

STEM

STEM

HolstI

Kappa

STEM

α=0.05STEM



 

 
26 

 

ENTEC

72



 

 
27 

 

STEAM

MOOCs

STEAM

STEAM

 T-TestANOVA

TEAM

 

ARCS



 

 
28 

   ARCS 

42

20202021

2121

  

1. 

. 

2. 

 

Microsoft teams.

 (α = 0.05)

.

 

k.W.L

 K.W.L

K.W.L

30



 

 
29 

K.W.L

20212022

60%3.8

K.W.L

 

100



 

 
30 

spss23

 

STEM

STEM

30STEM

STEM

37%

STEM

 

 

STEM



 

 
31 

STEM

STEM

 

 



 

 
32 

 

–

.



 

 
33 

39

91.8%

96.8%92.24%89.25%

16.5%

 

32

15



 

 
34 

SPSS22

η2

0.01

 

40



 

 
35 

 

 

 

 

64

20172016

,

,

 

 

 

 



 

 
36 

 

–

52

n²d

 

STEM

        

 (ADL)       

 .



 

 
37 

STEM

HEA

 STEM

STEM

STEM

68

STEM

WEIBE2015

STEM

STEM 

STEM

 

Exploring In-Service Mathematics Teachers’ Perceived Professional Development Needs 

Related to the Strands of Mathematical Proficiency (SMP) 

Prof. Areej Isam Barham  

Professor of Mathematics Education in the department of Educational 

Sciences - College of Education - at Qatar University. Her research interests 

is in the area of teaching and learning mathematics, assessing students' 
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learning, developing mathematical curricula, and the professional 

development for mathematics teachers. Published tens of articles in high 

impact international journals. 

The National Research Council developed the concept of mathematical 

proficiency as being described by five strands: conceptual understanding, 

procedural fluency, strategic competency, adaptive reasoning, and 

productive disposition. The purpose of this study is to explore in-service 

mathematics teachers’ perceptions of professional development needs 

related to the five strands of mathematical proficiency and to investigate 

the effect of teachers’ demographic factors on their perceived needs. 

Participants included 342 teachers with varying qualifications and years of 

experience teaching at multiple grade levels (elementary, preparatory, and 

secondary) in Qatar’s government schools. The study uses a 35-item 

questionnaire to evaluate teachers’ professional development needs within 

the five strands.  

Keywords: in-service mathematics teachers, professional development 

needs, strands of mathematical proficiency, teachers’ needs related to the 

strands of mathematical proficiency 

Abstract 

 

UAE School Students’ Perceptions of Scientists’ Work 

Dr. Martina Dickson  

PhD in Physics from the University of London and MA in Gender, Education 

and International Development from the IoE (UCL) in London. She has held 

a variety of teaching and advisory positions in Greece, Oman, Hong Kong and 

the UAE, and is currently a Professor in the Curriculum and Instruction 

Department at Emirates College for Advanced Education in the UAE.  

 

Dr. Melissa McMinn  

Worked in in-service and pre-service teacher education, and in post-

graduate education. She is currently a Learning Designer for the University 

of Auckland, New Zealand. She holds a Master of Education and a Doctorate 

of Philosophy in Mathematics and Science Education, and has achieved the 

status of Senior Fellow (SFHEA) in recognition of her teaching and learning 

support in higher education.  
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With the UAE’s goals of transforming its fossil-fuel based economy into one 

of knowledge, it becomes increasingly important that a critical number of 

students are ready to take STEM degrees in higher education.  Many 

stereotypes have existed about scientists and their work, which are known 

to influence uptake of STEM degrees/careers. In this study, a sample of 150 

high school students in the UAE were surveyed to explore their views of 

scientists. Findings indicated there was significant disagreement with 

statements about scientists usually being the stereotypical older males, 

working alone and indoors, which was positive from a gender and diversity 

perspective. Narrower areas of perception which still need to be addressed 

include ideas that scientists often use chemicals and do dangerous work, all 

of which had quite high levels of agreement. This may indicate the need for 

broader, more holistic understandings of the type of work scientists do. This 

could be addressed in a variety of different ways, such as exposing students 

to science workplaces, shadowing scientists in different fields, and taking 

part in university science days. We also suggest different ways in which 

science teachers can address these misconceptions in classrooms using 

research evidence-based practices. 

Abstract 

 

The effectiveness of a training program based on artificial intelligence applications to 

improve academic achievement in general science for students with intellectual disabilities 

in government integration centers 

Dr. Moustafa Mohamed Hakem Allboun  

Special Education Teacher at the Ministry of Education and Higher Education 

- Qatar 

 

The study aimed to use artificial intelligence applications to improve 

academic achievement in general science for students with intellectual 

disabilities who are able to be taught and integrated into government 

integration centers. Interactive books, and the research was applied to a 

sample of 10 students with intellectual disabilities, who were divided into 

two groups, one control and the other experimental. The results of the study 

demonstrated an improvement in the academic achievement of the 

students of the experimental group with whom artificial intelligence 

applications were used compared to the control group. The study 

recommended activating the use of artificial intelligence applications with 

students of intellectual disability to improve their cognitive skills. 

Abstract 
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Science Education for STEM thinkers and professionals in the Muslim-knowledge society: 

Teaching science holistically 

Prof. Nasser Mansour   

Works at Qatar University. He was the director of STEM center at the 

University of Exeter (UK). He is Fellow of the Higher Education Academy 

(HEA). He published in prestigious education journals and wrote books about 

teaching science and STEM. 

 

The application of the modern natural sciences and the applications of STEM 

to everyday life experiences has a deep impact on how people in the Islamic 

world view science and its value on the one hand, and their culture’s 

intellectual, religious and scientific tradition on the other hand. This 

presentation argues the significance of considering or ignoring the ongoing 

interaction between the culture, religion, science and school science. This 

presentation will critically unpack this complex relationship and give 

empirical-based evidence through discussing these issues: 

 Science education and Cross culture borders 

 Science education and religion 

 The students’ concerns and reflections on an education for the 21st 

Century.  

 Integrated STEM Curriculum as a mean to knowledge society 

 Big ideas about the integration of STEM in our society  

 Moving from teaching and learning science as a single-isolated 

discipline to teaching science holistically  

 The connections between science and the humanities throw through 

the holistic science teaching pedagogy. 

Abstract 

 

Challenges of learning Mathematics in Nigerian secondary school: A need for constructive 

review 

Dr. Adebayo Saheed Adewale   

PhD in Education from University of Malaya, Kuala Lumpur, Malaysia. He is 

a research, education policy expert and education consultant. 

 

Mrs. Adebayo -Shittabey Khadijat Omobolanle  
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She had NCE with a Distraction in Mathematics from the Federal College of 

Education, Akoka. He bagged a Bachelor Degree in Mathematics Education 

from University of Lagos. Currently, she is rounding up her Master Degree in 

Curriculum and Instructions from Al Medinah International University, 

Malaysia. She has been teaching Mathematics for fifteen years. 

 

Mathematics is one of the important subjects which students must know, 

understand and pass before proceeding into higher education institutions. 

Today, some secondary school students are facing a lot of difficulties in 

learned this subject. Therefore, this research study explored challenges 

faced by secondary school students in learning Mathematics. It adopted a 

qualitative approach by exploring challenges of learning Mathematics in 

secondary schools. A total of 35 secondary school students were 

purposefully selected across seven different schools in the Federal Capital 

Territory,Abuja. The result of the findings revealed that social factor, 

personal factor, teacher- imposed factor and school factor hinder learning 

Mathematics in secondary schools. In order to improve effective learning of 

Mathematics in secondary schools, stakeholders must play their roles 

effectively. There should be a constructive review of the instructional 

process too. If these are carefully taken care of, there will be appreciable 

rise in students' academic performance in both internal and external 

examinations. 

Abstract 
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Digital Era : Importance of E lab 

Ms. Anita  Abraham  

Works as a senior professional development specialist of Science at the 

National Center for Educational Development, Qatar University. She has 

been involved in the project of” Bridging the Gap; High school and Higher 

education”, She has also worked as a Master-trainer to train teachers on 

the science curriculum. She holds a master’s degree in Science and a 

Bachelor’s degree in Education. 

 

The use of digital technology has contributed to the success of science 

learning in a variety of ways. The use of information technology in schools 

may provide an alternative to the use of physical laboratories. Virtual 

laboratories are one of the potential impacts of the digital age on 

education. This workshop aims to benefit science teachers to enhance their 

knowledge and skills in using virtual science activities in their classroom. 

Objectives of the workshop are Explore the available digital platforms and 

applications that can enhance science learning. 

Explain the benefits of using virtual applications in science class rooms 

Hands-on experience with interactive platform of Nearpod, AR mobile 

device Google Expedition. 

Abstract 
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Implementing STEAM learning in teaching Science and Math Subjects 

Ms. Maha Jawdat Ghandour  

Head of science department, Math-Science educator at SABIS international 

school. In addition to my experience as International educational 

management and STEAM learning trainer. Deliver training for teachers and 

educational staff. 

 

STEAM is an educational approach to learning that uses Science, 

Technology, Engineering, the Arts and Mathematics as access points for 

guiding student inquiry, dialogue, and critical thinking. 

Students around the world need advanced skills to succeed in the 

globalized, knowledge-based world of today. 21st Century Learning Design, 

or 21CLD, professional development helps teachers redesign their existing 

lessons and learning activities to build students’ 21st century skills.  

1. Transforming education by focusing on 21st century skills in teaching 

and integrate STEAM learning in school subjects to build real world 

problem solver. 

2. What is STEAM 

3. Explore the STEAM education Model  

4. Evaluate the difference in teaching Science and Math between With 

and Without STEAM 

5. Demonstrate and apply the most popular STEAM educational 

programs world-Wide. I can share many resources. STEAM Free 

Resources. 

6. Enrich Science and Math teachers with subject kits and Resources in 

teaching any subject 

7. The teachers now after step 3 influenced by STEAM, how I prepared 

STEAM lessons based on the inquiry-based learning design thinking, 

8. 5Es flow chart and how integrate STEAM in Science and Math curricula 

standards. 

9. How to evaluate/assess STEAM learners Provide teachers with 

specific accredited Rubrics for this purpose Open discussion and 

Questions 

Abstract 
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