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Abstract 

The research aims to reveal the effect of an enriching educational program in light 

of nanotechnology applications related to the sustainability of natural resources in 

developing the ability to innovate towards environmental problems among eleventh-

grade female students in the Sultanate of Oman. 100 female students from the 

eleventh grade in Muscat Governorate were intentionally collected and divided into 

two groups: an experimental group of 50 students and a control group of 50 

students. To collect data, a scale of attitudes toward environmental problems 

consisting of 6 environmental attitudes or problems that measure three innovation 

skills—fluency, flexibility, and originality—was designed by the researcher. To find 

out the results of the study, the arithmetic means and standard deviations of 

The students' results in each of the innovative thinking skills were extracted namely, 

fluency, flexibility, originality, and the total score of the scale The results showed 

that there were significant differences between the arithmetic means and standard 

deviations of the student's scores in the two study groups: the experimental and the 

control group in the post-application of the innovation scale towards environmental 

problems. To identify the levels of statistical significance of these differences and to 

verify their source, multiple analysis of variance (MANOVA) was used, where the 

Wilks Lambda value was calculated to determine the sources of these differences 
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and variances. To determine the direction of these differences and their levels of 

statistical significance in each skill of the scale and its total score according to the 

group variable, the results of multiple analysis of variance (MANOVA) were used, 

it was found that the values of (F) were statistically significant at the level (α≤0.05) 

for the teaching content variable in all skills (fluency, flexibility, originality). The 

total score of the scale indicates there is a statistical significant difference; it is 

attributed to the teaching content in favor of the experimental group students, 

according to the values of the arithmetic averages, which called for rejecting the null 

hypothesis and accepting the directed alternative hypothesis, which is: There are 

statistically significant differences at the level (α≤0.05) between the average scores 

of the students in the innovation scale towards environmental problems in the post-

application attributed to the teaching content. Eta square (η²) was used to identify 

the size of the effect of the independent variable in the study (the educational 

enrichment program) on the dependent variable of the sample, which is the ability to 

innovate towards environmental problems, and Cohen's classification (Cohen, 1988) 

was relied upon, small (η² ≤ 0.06), medium (0.06 ≤ η² ≤ 0.14), large (η² ≥ 0.14), and 

it was very high. Considering the previous results, the study recommended the need 

to use enrichment educational programs to promote and develop social studies 

curricula in general and the economic geography curriculum in particular and 

interest in developing innovative thinking skills in social studies based on the results 

of the research related to these skills to the nature of the social studies subject.  

 

Keywords: educational enrichment program, applications of 

nanotechnology, sustainability of natural resources, innovation towards 

environmental problems 

 

 

 



  

 

 

29 

 

Innovative Thinking)

 



  

 

 

29 

 

 



  

 

 

29 

 



  

 

 

22 

 

Laherto, 2010



  

 

 

011 

 

Laherto, 2010

Jiao 

& Barakat, 2011



  

 

 

010 

 

Manfra, 2013

 

 

https://www.new-educ.com/devices
https://www.new-educ.com/devices
https://www.new-educ.com/?s=%D8%A5%D8%A8%D8%AF%D8%A7%D8%B9
https://www.new-educ.com/?s=%D8%A5%D8%A8%D8%AF%D8%A7%D8%B9


  

 

 

019 

 



  

 

 

019 

 

 

 

0.05≥α

 

 

 

 



  

 

 

019 

 

 

 

Nano School Box)



 



 



Enrichment educational program

ADDIE

(Nanotechnology)



  

 

 

019 

 

(Sustainability of natural resources)

"

 (Applications of 

Nanotechnology in Sustainability of natural resources)

(The creativity)

(The ability to innovate)



  

 

 

019 

 

 التطبيق القبلي

 على القدرة مقياس•
 المشكلات نحو الابتكار

 .البيئية

 نوع المعالجة

دراسة : التجريبية •
الموارد (الوحدة الأولى 

من كتاب ) الطبيعية
الجغرافيا الاقتصادية 
مع البرنامج التعليمي 

 . الإثرائي

 

دراسة : الضابطة•
الموارد (الوحدة الأولى 

من كتاب ) الطبيعية
الجغرافيا الاقتصادية 

بدون البرنامج 
 .الإثرائي

 التطبيق البعدي

 على القدرة مقياس•
 المشكلات نحو الابتكار

 .البيئية

environmental problems 

 



  

 

 

019 

 

T. test

  



  

 

 

019 

 

 



 



Kappa coefficient



  

 

 

012 

 

 

 



 

 

 

 



  

 

 

001 

 

α≤

α≤



  

 

 

000 

 

MANOVAWilks Lambda



  

 

 

009 

 

MANOVA

α≤0.05

MANOVA

MANOVA

α≤

α≤0.05



  

 

 

009 

 

Cohen, 1988

Senel & Bagceci, 2019

Danner & Pessu, 2013



  

 

 

009 

 



  

 

 

009 

 

Khoiriyah & Husamah, 2018

 

Karpova, et al., 2011

Lee, 2004

Danner & Pessu, 2013

Ozyarak, 2015Al-Zuwainy, 2019

SIDHOM & Al-Wakeel, 2019

 

 

 

 

 



  

 

 

009 

 

Study Recommendations 

1. Using enrichment educational programs to enhance and develop social studies 

curricula in general and economic geography curriculum in particular

2. Paying attention to innovation skills in social studies in light of the study results 

that these skills are linked to the nature of social studies  

3. The need to work on providing students with knowledge related to 

nanotechnology and its applications, by including them in the curricula  

Study Suggestions 

1.Proposing educational units based on the use of nanotechnology applications in 

the field of industry and measuring their impact on the development of imaginative 

thinking and future foresight

2.Evaluating and analyzing the content of social studies curricula - in general - and 

economic geography for the eleventh grade - in particular - considering 

nanotechnology concepts  

3.Building a proposed vision for developing social studies curricula considering 

nanotechnology requirements
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