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Table S1
Summary of Assessment Tools
	
	Assessment tools
	Mode of administration

	1
	Emotional Availability Scales (Biringen et al., 2000)
	Observation

	2
	StimQ-Preschool (Dreyer et al., 1996)
	Caregiver‐reported

	3
	The Dyadic Parent–Child Interaction Coding System (DPICS; Eyberg & Robinson, 1981)
	Observation

	4
	The Parent–Child Interaction Rating System (PCIRS; Fenning & Baker, 2012)
	Observation

	5
	Family Care Indicators (FCI; Hamadani et al., 2010)
	Caregiver‐reported

	6
	Parenting Questionnaire (Hindman & Morrison, 2012).
	Caregiver‐reported

	7
	The Maternal Scaffolding Coding System (Hoffman et al., 2006)
	Observation

	8
	Chinese Parent–child Interaction Scale (CPCIS; Ip et al., 2018)
	Caregiver‐reported

	9
	Observing Mediated Interactions (OMI; Klein, 2014)
	Observation

	10
	Home Executive Function Environment Scale (HEFE; Korucu et al., 2019)
	Caregiver-reported

	11
	HOME-21 (Lansford et al., 2023)
	Caregiver-reported

	12
	MULTIPASS (Marfo, 1992)
	Observation

	13
	Questionnaire on HLE used in the E4Kids Study (Niklas & Nguyen et al., 2016)
	Caregiver-reported

	14
	NICHD Mother–Child Interaction (NICHD Early Child Care Research Network, 2003)
	Observation

	15
	Responsive Interactions for Learning–Version for Parents (RIFL-P; Prime et al., 2015)
	Observation

	16
	Parenting Interactions with Children: Checklist of Observations Linked to Outcomes (PICCOLO; Roggman et al., 2013)
	Observation

	17
	Parenting and Family Adjustment Scales (PAFAS; Sanders et al., 2014)
	Caregiver‐reported

	18
	Coding Interactive Behavior (CIB; Feldman, 1998)
	Observation

	19
	Family Environment Questionnaire (FEQ; Zupančič et al., 2004)
	Caregiver‐reported








Table S2
The Procedure of Observation Task
	
	Verbal Instructions
	Task Set-up

	
	1. Free Play with blocks (4 minutes + 1 minute for tidying up the blocks)

	Procedure
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Here are some blocks. You can play together for 4 minutes, just like you normally do.
	1. The test administrator places the blocks in front of the caregiver and the child.
2. Give the instruction.
3. After 4 minutes, remind the caregiver and child that the free play time has ended and prepare for the next task. Ask the caregiver and child to help tidy up the blocks.

	
	2. Paper Boat Folding Task (5 minutes)

	Procedure
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Next, please complete a paper boat folding task.
[The test administrator shows a picture to the caregiver and the child]
This picture shows the steps for folding a small boat. It might be a little challenging. [To the caregiver] You can offer guidance and support to the child. Please keep in mind that you have five minutes to finish folding the boat."
	[image: A collage of a paper boat

Description automatically generated]1. The test administrator places the steps for folding the boat in front of the caregiver and the child until the task is completed.
2. Give the instruction.
3. If the caregiver and child have not completed the task within 5 minutes, remind them that the time is up. If the caregiver and child insist on completing the task, they can extend the time up to 6 minutes.




Table S3
Visual Presentation of the Item Reduction Process in the E-Delphi Study

	Round 1

	Availability of Learning Resources (15 items)

	Reason for Item Exclusion
	Original Item
	Rationale for Decision

	Limited relevance to cognitive development (n = 4)
	1) Play with toys made by an adult
2) Play with household objects
3) Play with things from outside
4) Number of books in the household
	1) -3) The significance of plaything materials in child development was unclear. 
4)  The number of books in the household is related to socioeconomic status and is not directly linked to child learning.

	Overlap of items (n = 1)
	The number of picture books
	Children's books include picture books, so the two items were merged to avoid redundancy.

	Uncommon in Chinese families (n = 1)
	Receiving magazines regularly
	Receiving magazines is uncommon in Chinese households, making the item irrelevant.

	New items added (n=3)
	Three new screen time-related items were added to the ALR dimension.
	 

	Frequency of Learning Activities (33 items)

	Reason for Item Exclusion
	Original Item
	Rationale for Decision

	Limited relevance to cognitive development (n = 3)
	1) Explain the reasons for good manners
2) Do activities using a computer, tablet, or other digital devices
3) Go to the grocery store
	1) There is no clear evidence linking explaining the reasons for good manners to cognitive development.
2) The activity itself is important for child development, but the medium used (e.g., digital devices) is less important than the nature of the activity.
3) The cognitive benefits of going to the grocery store are unclear. What caregivers do at the grocery store is more important. 

	Overlap of items (n = 3)
	1) Play with puzzles
2) Sing songs that involve action and movement
3) Play with natural materials
	1) The item "Play with puzzles" was removed, as it overlaps with "Play games that require concentration," which also involves concentration
2) "Sing songs that involve action and movement." was removed as it is a component of musical activities 
3)  The use of natural materials focuses on the materials themselves, while "Draw pictures or do other art or craft activities" emphasizes the activities, which can also include the use of natural materials.

	Uncommon in Chinese families (n =2) 
	1) Teach your child to write the English alphabet
2) Teach your child about spatial relationships
	1) In Chinese families, it is less common to teach English writing at home, as parents may not have the necessary skills to teach English.
2) The concept of spatial relationships is too abstract for most Chinese families. Instead, they teach shapes and sizes more often.

	Age-inappropriateness (n = 1)
	
Teach your child to tell time 
	Teaching children to tell time was considered unnecessary for this age group.

	New items added (n=2)
	1) Items were split to differentiate between academic and non-academic extracurricular activities.
2) Visiting a library with the child was added based on suggestions from two experts.
	 

	Quality of Learning Activities (26 items)


	Reason for Item Exclusion
	Original Item
	Rationale for Decision

	Unlikely to be observed during interactions (n = 4)
	1) Demonstrates warmth when interacting with the child
2) Is engaged in interacting with the child
3) Is flexible about the child's change of activities or interests
4) Shows awareness of and reads the child's verbal and nonverbal cues and signals
	1) "Demonstrates warmth" is too general and not a specific behavior to observe. This item is also redundant with other items like positive facial expressions and displaying emotional warmth.
2) "Engaged" is not a specific behavior and may be difficult to observe.
3) "Flexibility" is not a specific behavior and may be difficult to observe.
4) It is difficult to observe "awareness," and it would be more useful to assess whether caregivers react appropriately.

	Overlap of items (n = 3)
	1) Displays emotional warmth
2) Follows what the child is trying to do
3) Responds appropriately to the child's cues and signals, interests, and overt behaviors
	1) Since "warmth" is less observable, we retained "Shows positive facial expressions" to capture this concept.
2) "Pays attention to what the child is doing" and "Follows what the child is trying to do" are highly related. Observing "trying to do" is difficult, so it was removed.
3) "Responds appropriately to the child's cues and signals" overlaps with other items that assess responding to words and emotions, so this was removed for clarity.

	Not applicable to the task (n = 2)
	1) Does activities in a sequence of steps
2) Follows the rules in a way that is sensitive to the child's needs and desires
	1) The steps for making the paper boat in the observation task are just for reference. Parents and children are not required to complete the activity in a specific sequence of steps.
2) There are no strict rules in the free play or paper folding games. The goal is simply to make a paper boat, so this item is not applicable to these tasks.

	
	
	

	Round 2

	Availability of Learning Resources (12 items)

	Reason for Item Exclusion
	Original Item
	Rationale for Decision

	Limited relevance to cognitive development (n = 3)
	1) Use the Internet to enrich learning 
2) Use large-screen digital devices to enrich learning
3) Use smartphones to enrich learning 
	1)-3) The relation between the use of different digital devices and cognitive development was unclear. Regardless of the medium, how the adult uses the digital device is much more important.

	Overlap of items (n = 1)
	Hours spend participating in screen time  
	Due to the mixed effects of digital device use on child development, "time spent participating in screen time" was too broad to accurately estimate its impact. "Time spent participating in educational screen time" is more focused, so it was retained.

	Frequency of Learning Activities (26 items)

	Reason for Item Exclusion
	Original Item
	Rationale for Decision

	Did not achieve consensus among experts (n = 2)
	1) Teach the child to perform literacy and math exercises in workbooks
2) Visit a library with the child
	1) The content of what the caregiver teaches is more important than the medium (workbooks) used.
2) Visiting a library may depend on regional resources.

	Quality of Learning Activities (17 items)


	Reason for Item Exclusion
	Original Item
	Rationale for Decision

	Overlap of items (n = 1)
	Breaks complex tasks into achievable steps
	The concept of breaking complex tasks into achievable steps is already covered by other items. Additionally, "reminds the child about the goal or critical features of the task" overlaps with existing items and was therefore removed.

	The pilot version of CHiLES (48 items)

	Availability of Learning Resources
(8 items)
	Frequency of Learning Activities
(24 items)
	Quality of Learning Activities
(16 items)
· Warmth (5)
· Responsiveness and sensitivity (6)
· Scaffolding (5)






Table S4
Model Fit Indices and Chi-Square Difference Tests for CFA Models

	Model
	chi-square 
	df
	CFI
	TLI
	RMSEA 
	RMSEA 90% CI
	SRMR
	AIC
	BIC

	One-Factor Model
	1098.42
	338.00
	0.87
	0.86
	0.05
	0.050 - 0.057
	0.06
	65509.34
	65956.26

	Two-Factor Model
	1058.07
	337.00
	0.88
	0.87
	0.05
	0.049 - 0.056
	0.06
	65465.62
	65917.20

	Three-Factor Model
	962.10
	335.00
	0.90
	0.88
	0.05
	0.045 - 0.053
	0.05
	65358.81
	65819.70

	Four-Factor Model
	906.39
	332.00
	0.90
	0.89
	0.05
	0.044 - 0.051
	0.05
	65300.70
	65775.55

	
	Δχ²
	Δdf
	p value
	
	
	
	
	
	

	One- vs. Two-Factor Model
	40.36
	1
	< .001
	
	
	
	
	
	

	Two- vs. Three-Factor Model
	95.97
	2
	< .001
	
	
	
	
	
	

	Three- vs. Four-Factor Model
	55.71
	3
	< .001
	 
	 
	 
	 
	 
	 

	Note. CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error of Approximation; CI = Confidence Interval; SRMR = Standardized Root Mean Square Residual; AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion. Δχ² = chi-square difference test; Δdf = Difference in degrees of freedom.
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