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The Impact of the Interaction between Collaboration 

Patterns (Sequential, Synergistic, Parallel) in an E-Training 

Environment and Mindfulness Level (High, Low) on 

Developing the Competencies of Educational Technology 

Diploma Students in Designing 21st-Century Skills Books 

for Kindergarten Children

Assoc. Prof. Dr. Rania Wagih

Abstract: 

The research aimed to determine the most suitable 

collaboration pattern (Sequential, Synergistic, Parallel) in 

interaction with mindfulness level (High, Low) within an e-

training environment and to examine its impact on developing 

the competencies of Educational Technology Diploma students 

in designing 21st-century skills books appropriate for 

kindergarten children. The research adopted a quasi-

experimental methodology using a single-group experimental 

design extended to six experimental groups (2×3). The research 

variables included the categorical variable, which is mindfulness 

level with two classifications (High and Low); the design 

variable, which is a collaborative e-training environment with 

three collaboration patterns (Sequential, Synergistic, Parallel); 

and the dependent variable, which is book design competencies. 

The research sample consisted of 92 second-year students 

specializing in Educational Technology (Special Diploma) at the 

Faculty of Early Childhood Education, Cairo University. They 

were classified into six experimental groups according to their 

mindfulness level based on the Five-Factor Mindfulness Scale.  

The research sample consisted of 92 second-year students 

specializing in Educational Technology (Special Diploma) at the 

Faculty of Early Childhood Education, Cairo University. They 

were classified into six experimental groups according to their 

mindfulness level based on the Five-Factor Mindfulness Scale. 

The first experimental group (15 students) had a high 

mindfulness level and followed the sequential collaboration 

pattern, the second experimental group (16 students) had a high 

mindfulness level and followed the synergistic collaboration 

pattern, and the third experimental group (15 students) had a 
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high mindfulness level and followed the parallel collaboration 

pattern. Similarly, the fourth experimental group (16 students) 

had a low mindfulness level and followed the sequential 

collaboration pattern, the fifth experimental group (15 students) 

had a low mindfulness level and followed the synergistic 

collaboration pattern, and the sixth experimental group (15 

students) had a low mindfulness level and followed the parallel 

collaboration pattern. The researcher designed a Book Design 

Competency Test to assess the cognitive aspect and a Product 

Evaluation Checklist to assess the performance aspect. The 

results revealed a significant impact of the collaboration pattern 

on developing book design competencies, favoring the 

synergistic collaboration pattern, followed by the parallel 

pattern, and finally the sequential pattern in both cognitive and 

performance aspects. The results also indicated a significant 

effect of mindfulness level, with students having a high 

mindfulness level outperforming those with a low mindfulness 

level. Additionally, the research found an interaction effect 

between collaboration pattern and mindfulness level, with the 

synergistic collaboration pattern combined with a high 

mindfulness level yielding the best outcomes. The ranking of 

experimental groups based on their impact was as follows: the 

second group ranked first, followed by the third, then the first, 

and finally the fifth group. However, the fourth and sixth groups 

did not exhibit significant improvement. 

 

Keywords: Collaboration Pattern (Sequential, Synergistic, 

Parallel) - E-Training Environment - Mindfulness Level - Book 

Design Competencies - 21st-Century Skills. 
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Mohammad & Hussien (2020)
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gov.eg/Landing 
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E-Training Environments 
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 Individual Training 

Collaborative Training

Qureshi et al. (2023, p. 

3)

 

Haugland et al. (2022)de Nooijer et al (2021)
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  Nonjudgmental Interaction: 

  Attention and Concentration: 

  Emotional Regulation: 

  Self-Monitoring 
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Partnership for 21st Century Skills (2009, p.1)

Learning and Innovation Skills

 

 Creativity and Innovation
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 Critical Thinking and Problem 

Solving

 

 Collaboration  

 Communication 

 

 Information, Media, and 

Technology Skills 

 

 Information Literacy 

 

 Media Literacy 

 

 ICT Literacy 

 

Life and Career Skills 

 

 Flexibility and Adaptability 

 

 Initiative and Self-Direction 

 

 Social and Cross-Cultural Skills 

 

 Productivity and Accountability 
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 (Gates & Gates, 2010) 

 (Robinson & Aronica, 2015). 
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 (OECD, 

2018) 
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 (Jones & Brown, 2020, p. 106)

(Jones & Taylor, 2020, p. 5; Smith et al., 2021, p. 101; Brown et 
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