Digital Scaffolding Strategies in Instructional Design: Enhancing Independent Learning Among Pre-University Students in Kota Samarahan, Malaysia.

Results
Reliability Analysis
Reliability analysis indicates excellent internal consistency for all scales.

Table 1: Overall Reliability Statistics
	Construct
	Number of Items		
	Cronbach's Alpha (α)
	Reliability Level

	Digital Scaffolding Strategies	
	9
	0.937
	Excellent

	Independent Learning Skills		
	9
	0.933
	Excellent

	Perceived Effectiveness of Scaffolds	
	12
	0.974
	Excellent

	Full Instrument
	30
	0.981
	Excellent



Note: α ≥ 0.9 (Excellent), 0.9 > α ≥ 0.8 (Good), 0.8 > α ≥ 0.7 (Acceptable), 0.7 > α ≥ 0.6 (Questionable), 0.6 > α ≥ 0.5 (Poor), α < 0.5 (Unacceptable) (George & Mallery, 2003).
Comprehensive Item Analysis
An item analysis was conducted for all 30 items. The Corrected Item-Total Correlation for all items exceeded the acceptable threshold of 0.3. The value of Cronbach's Alpha if Item Deleted was never higher than the overall scale alpha, confirming all items should be retained.
Table 2: Complete Item-Total Statistics for the Research Instrument
	Item 
	Construct
	Item Statement (Abbreviated)
	Corrected Item-Total Correlation
	α if Item Deleted

	1	
	A
	Clear weekly instructions...
	0.776
	0.929

	2	
	A	
	Checklists were provided...	
	0.803
	0.927

	3	
	A	
	Assessment rubrics shared...	
	0.765
	0.930

	4	
	A	
	Sample answers provided...	
	0.710	
	0.933

	5	
	A	
	Content divided into units...	
	0.746	
	0.931

	6	
	A	
	Quizzes provided feedback...	
	0.732	
	0.932

	7	
	A	
	Reflection prompts included...	
	0.758	
	0.930

	8	
	A	
	Automated reminders...	
	0.715	
	0.933

	9	
	A	
	Discussion forums...	
	0.668	
	0.936

	10	
	B	
	I set clear learning goals...	
	0.761	
	0.926

	11	
	B	
	I plan my study time...	
	0.781	
	0.925

	12	
	B	
	I break down complex tasks...
	0.786	
	0.925

	13	
	B	
	I maintain a regular schedule...	
	0.768	
	0.926

	14	
	B	
	I monitor my understanding...
	0.803	
	0.924

	15	
	B	
	I search for additional resources...	
	0.701	
	0.930

	16	
	B	
	I ask questions when facing difficulties...	
	0.673	
	0.932

	17	
	B	
	I stay motivated without reminders...	
	0.734	
	0.928

	18	
	B	
	I continue working on difficult tasks...	
	0.734	
	0.928

	19	
	C	
	Helped me become more independent...	
	0.869	
	0.972

	20	
	C	
	Improved my confidence...	
	0.892	
	0.972

	21	
	C	
	Reduced time feeling confused...
	0.873	
	0.972

	22	
	C	
	Helped me monitor my progress...	
	0.890	
	0.972

	23	
	C	
	Encouraged me to seek resources...	
	0.844	
	0.973

	24	

	C	
	Motivated me to complete tasks on time...	
	0.847	
	0.973

	25	

	C	
	Gradual removals did not reduce performance...	
	0.776	
	0.974

	26	
	C	
	Encouraged me to reflect...	
	0.890	
	0.972

	27	

	C	
	Supported my ability to take responsibility...	
	0.923	
	0.971

	28	

	C	
	I would prefer future courses to include them...	
	0.837	
	0.973



Note: Construct A: Digital Scaffolding, B: Independent Learning, C: Perceived Effectiveness.
Real Test Result
	No.
	Item
	Respondent
	Mean
	Sd

	1
	Clear weekly instructions were posted in the learning platform.  
	112
	4.402
	0.664

	2
	Checklists or task lists were provided to guide my learning.  
	112
	4.313
	0.723

	3
	Assessment rubrics were shared before tasks began.  
	112
	4.393
	0.676

	4
	Sample answers or exemplars were provided for assignments. 
	112
	4.125
	0.85

	5
	Course content was divided into small, manageable units. 
	112
	4.304
	0.733

	6
	Quizzes provided immediate feedback with explanations. 
	112
	4.09
	0.865

	7
	Reflection prompts were included after assignments. 
	112
	4.197
	0.804

	8
	Automated reminders helped me track deadlines. 
	112
	4.375
	0.724

	9
	Discussion forums encouraged peer interaction. 
	112
	4.027
	0.864

	10
	Scaffolds were gradually reduced as I became more competent. 
	112
	3.992
	0.765

	11
	I set clear learning goals for each week.
	112
	4.063
	0.726

	12
	I plan my study time effectively to complete tasks on time. 
	112
	4.108
	0.764

	13
	I can break down complex tasks into smaller steps. 
	112
	4.009
	0.8

	14
	I maintain a regular study schedule for this course. 
	112
	3.974
	0.765

	15
	I monitor my understanding and adjust when needed. 
	112
	4.17
	0.746

	16
	I search for additional resources when I don't understand a topic. 
	112
	4.411
	0.665

	17
	I ask questions or seek help when I face difficulties. 
	112
	4.125
	0.829

	18
	I stay motivated even without reminders from the teacher. 
	112
	4.009
	0.811

	19
	I continue working on tasks even when they are difficult. 
	112
	4.25
	0.753

	20
	I feel confident using digital tools required for the course. 
	112
	4.286
	0.753

	21
	Digital scaffolds helped me become more independent in learning.  
	112
	4.063
	0.751

	22
	They improved my confidence to learn without teacher guidance. 
	112
	3.983
	0.794

	23
	They reduced the time I spent feeling confused or stuck.
	112
	3.956
	0.864

	24
	They helped me monitor my progress effectively. 
	112
	4.081
	0.796

	25
	They encouraged me to seek resources before asking for help. 
	112
	4.143
	0.733

	26
	They motivated me to complete tasks on time. 
	112
	4.179
	0.762

	27
	Gradual removal of scaffolds did not reduce my performance.
	112
	3.875
	0.829

	28
	They encouraged me to reflect on my learning strategies.  
	112
	4.099
	0.684

	29
	They supported my ability to take responsibility for my own learning. 
	112
	4.17
	0.721

	30
	I would prefer future courses to include similar scaffolding supports.
	112
	4.136
	0.78



