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ABSTRACT	OF	THE	DISSERTATION	

	
Empowering	Families,	Engaging	Readers:	The	Design	and	Evaluation	of	a	Bilingual	

Storybook	App	
	
	
by	
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Professor	Mark	Warschauer,	Co-Chair	

Professor	Penelope	Collins,	Co-Chair	

	
	
With	authentic	English	input	and	multimedia	features,	English	storybook	apps	have	the	

potential	to	be	used	as	an	effective	learning	tool	for	parent-child	shared	reading	practice	in	

families	in	English	as	a	second	or	foreign	language	settings.	This	cost-effective	educational	

technology	may	be	particularly	beneficial	for	those	children	from	low	socio-economic	

backgrounds	in	developing	countries	and	language	minority	families	in	English	speaking	

countries.	However,	most	of	the	commercialized	English	storybook	apps	on	the	market	are	

not	designed	to	support	parent-child	joint	engagement,	especially	for	parents	with	limited	

English	proficiency.	Lack	of	theoretical	and	empirical	evidence	can	be	found	to	inform	app	

designers	and	researchers	on	what	design	features	should	be	included	to	facilitate	dialogic	

reading	and	second	language	acquisition	for	this	learner	population.	To	this	end,	this	

dissertation	fills	in	these	research	gaps	by:	1)	designing	an	interactive	English-Chinese	

storybook	app	for	young	children	and	parents	whose	first	language	is	Chinese	to	practice	
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dialogic	reading	and	learn	English	at	home;	2)	conducting	an	evaluation	study	to	examine	

the	learning	effectiveness	of	the	innovation	and	how	it	interacts	with	the	child	and	parent	

characteristics;	and	3)	conducting	a	randomized	controlled	trial	to	examine	whether	and	to	

what	extent	the	embedded	discussion	prompts	impact	children’s	learning	and	exploring	

how	parents	and	children	responded	to	these	prompts.	Using	contextual	inquiry	and	

participatory	design	techniques,	we	identified	demands	and	design	challenges	of	English	

storybook	apps	for	this	learner	population	and	developed	an	interactive	multimedia	

storybook	system	with	five	design	features	which	can	effectively	facilitate	parent-child	

joint	engagement	and	children’s	learning.	We	found	that	embedding	bilingual	discussion	

prompts	in	the	storybook	app	significantly	promoted	children's	story	comprehension	and	

retelling.	Our	qualitative	analysis	of	parent-child	interactions	revealed	that	the	discussion	

prompts	with	feedback	allow	parents	to	practice	dialogic	reading	strategies	and	provide	

scaffolding	to	their	children	naturally	and	effectively	without	explicit	training.	With	parents	

translating	and	elaborating	the	story,	children	received	more	comprehensible	input,	thus	

enhancing	their	comprehension.	The	design	of	the	questioning	avatar	further	established	

children’s	parasocial	relationship	with	the	story	character	and	boosted	their	

motivation.	Together,	this	dissertation	contributes	to	the	fields	of	educational	technology,	

language	and	literacy,	human-computer-interaction	by	shedding	light	on	the	design,	

affordances,	and	educational	effectiveness	of	interactive	bilingual	storybooks	for	children	

and	their	parents	from	linguistically	diverse	backgrounds.	

	



	
	

1	

	

1. Introduction	

	
Touchscreen	devices	and	literacy	apps	have	become	ubiquitous	in	children’s	home	

life.	In	the	most	recent	report	from	the	Common	Sense	Census	(Rideout,	2020),	75%	of	

children	aged	0-8	in	the	United	States	lived	in	homes	with	tablets.	A	nationally	

representative	survey	in	2014	(Rideout,	2014)	also	shows	that	62%	of	children	had	access	

to	e-readers	or	literacy	apps	on	tablets.	Half	of	those	children	read	digitally	regularly.	The	

increased	screen	time	and	the	proliferation	of	storybook	apps	with	various	design	features	

have	dramatically	changed	the	landscape	of	children’s	literacy	development	and	may	also	

have	altered	the	nature	of	parent-child	joint	reading	(Kucirkova,	2019).	

Although	storybook	apps	can	support	young	children's	language	and	literacy	

development,	interactive	multimedia	features	may	impede	children's	learning	(Furenes	et	

al.,	2021;	Reich	et	al.,	2016;	Takacs	et	al.,	2015a).	Storybook	apps	often	have	interactive	

features,	such	as	games	and	animations,	to	make	the	reading	experience	more	entertaining	

for	young	learners.	However,	these	features	may	distract	children	from	story-relevant	

information	and	impede	comprehension	and	learning	(Furenes	et	al.,	2021;	Reich	et	al.,	

2016;	Willoughby	et	al.,	2015).	Further,	most	storybook	apps	include	audio	narration	to	

enable	children	to	use	them	independently,	without	parental	engagement	(Munzer	et	al.,	

2019).	With	limited	attentional	skills,	young	children	may	easily	get	distracted	by	the	

interactive	features	in	the	e-book	without	parents'	guidance.		

Indeed,	parents	could	play	an	important	role	in	the	development	of	children’s	

language	and	literacy	skills	in	their	first	language	(L1),	particularly	during	parent-child	
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shared	reading.	When	parents	read	stories	with	their	children,	they	can	ask	story-related	

questions,	elaborate	new	vocabulary,	scaffold	to	enhance	comprehension,	and	encourage	

the	child	to	ask	questions.	Many	studies	have	shown	that	all	these	verbal	and	social	

interactions	are	key	to	promote	children’s	language	skills,	comprehension,	vocabulary	

skills	and	print	knowledge	in	their	L1	(Arnold	&	Whitehurst,	1994;	Blewitt	et	al.,	2009;	

Chow	et	al.,	2008;	Lever	&	Sénéchal,	2011;	Pillinger	&	Wood,	2014;	Robb,	2010;	Strouse	&	

Troseth,	2014;	Twait	et	al.,	2019).		

Although	the	benefits	of	parent-child	shared	reading	to	children’s	L1	development	

have	been	well	established,	not	much	attention	has	been	paid	to	shared	reading	in	the	

second	language	(L2)	or	bilingual	settings.	In	fact,	more	than	half	the	world’s	population	is	

multilingual	and	read	in	more	than	one	language	(Bialystok	et	al.,	2012;	McBride,	2015).	

Multilingualism	is	viewed	as	a	means	to	expand	economic	opportunity	and	personal	

enrichment	(Collins	&	Ho,	2020).		In	countries	where	English	is	a	foreign	language	(EFL),	

this	view	has	driven	policies	to	promote	English	education	(Collins	&	Ho,	2020)	and	

parental	demand	for	English	literacy	materials	such	as	e-books	(Jin	et	al.,	2014).	However,	

parents	with	limited	English	proficiency	may	experience	additional	challenges	in	EFL	

settings	while	reading	an	English	book	with	their	children	due	to	the	language	barriers.	

Although	there	are	many	commercial	English	e-book	apps	are	available	on	the	market,	few	

of	them	are	designed	for	parent-child	shared	reading	to	promote	second	language	learning	

or	bilingual	literacy.	If	the	literacy	apps	are	not	designed	to	create	a	space	for	parent-child	

joint	engagement,	parents	may	not	fully	utilize	this	valuable	family	time	to	promote	
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children's	deep	cognitive	engagement	and	improve	children's	social-emotional	skills	and	

parent-child	bonds	(Doyle	&	Bramwell,	2006).	

These	gaps	in	the	literature	motivate	me	to	design	an	e-book	app	that	may	benefit	

children’s	second	language	learning	while	fostering	parent-child	shared	reading	using	

multimedia.	An	evaluation	study	is	conducted	to	examine	the	learning	effectiveness	of	the	

innovation	and	how	it	interacts	with	the	child	and	parent	characteristics.	Considering	the	

potential	of	e-book	discussion	prompts	in	facilitating	dialogic	reading,	another	aim	of	the	

dissertation	is	to	examine	and	understand	the	role	of	bilingual	e-book	discussion	prompts	

in	parent-child	shared	digital	reading	in	an	EFL	context.		
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2. Literature	Review		

2.1. The	Design	of	Story	E-books		

Electronic	books	on	mobile	devices	and	tablets	are	becoming	increasingly	prevalent	

in	both	L1	and	L2	language	learning	environments	for	young	children.	Over	15	years	ago,	e-

book	was	described	as	a	text	converted	into	digital	form,	a	book	in	a	computer	file	format,	

or	an	electronic	file	of	words	and	images	(Rao,	2003)	or	a	computer	file	which	contains	the	

text	of	a	printed	book	read	on	a	personal	computer,	a	personal	digital	assistant,	a	laptop	

computer,	or	an	electronic	device	designed	specifically	for	reading	e-books	(Heider	&	

Jalongo,	2014).	Even	though	these	definitions	are	still	valid	in	describing	the	very	basic	

functions	that	e-books	have	nowadays,	the	technological	enhancements	and	diverse	

interactive	features	that	are	widely	incorporated	in	e-books	are	oversimplified.	Since	the	

first	CD-ROM	storybook,	Just	Grandma	and	Me,	was	created	in	the	mid	90s	(Ito,	2012),	

electronic	books	became	increasingly	engaging	and	interesting	for	children	to	read	due	to	

the	more	interactive	design	features	embedded	by	educators	and	programmers.	In	

response	to	the	proliferation	of	various	kinds	of	e-books	and	reading	applications	on	the	

market,	educational	researchers	have	devoted	many	efforts	in	understanding	this	digitized	

reading	and	learning	experiences	among	children	in	the	past	few	decades.		

In	general,	digital	storybooks	vary	greatly	regarding	their	visual	and	auditory	design	

and	the	degree	of	interactivity:	they	range	from	static	and	non-interactive	which	are	purely	

scanned	versions	of	printed	books,	to	highly	interactive,	which	usually	include	animation,	

games,	hotspots	and	other	multimedia	features	(Abdelhadi,	2020).	Many	studies	have	

examined	the	independent	use	of	e-books	by	children	and	how	design	variation	leads	to	
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different	learning	outcomes	including	story	comprehension,	letter	word	knowledge	and	

vocabulary	(Karemaker	et	al.,	2017;	Walsh	&	Blewitt,	2006;	Xu	et	al.,	2021).		

On	the	one	hand,	a	large	body	of	research	has	shown	that	well-designed	e-books	can	

foster	vocabulary	and	literacy	development	for	children	in	different	age	groups	(Korat,	

2009;	Korat	&	Shamir,	2007,	2008;	Lewin,	2000).	According	to	a	meta-analysis	examining	

the	effects	of	technology	enhances	story	books	for	children’s	literacy	development	(Takacs	

et	al.,	2015b),	a	small	but	significant	benefit	of	technology	existed	for	story	comprehension	

and	vocabulary	learning	compared	to	traditional	story	reading.	The	advantages	of	e-books	

were	also	corroborated	by	other	studies.	An	experimental	study	(Smeets	&	Bus,	2012)	

examining	the	effect	of	an	e-book	interactive	vocabulary	feature	on	children’s	word	

learning	found	that	children	who	read	digital	books	with	a	computer-based	assistant	that	

posed	extratextual	vocabulary	questions	significantly	outperformed	the	control	group	in	

expressive	vocabulary	assessment.	Similarly,	Cochran	and	Bull	found	that	e-books	could	

enhance	students’	learning	motivation,	better	keep	their	attention,	and	thus	improve	

learning	achievement	(Cochran	&	Bull,	1991).	It	was	also	mentioned	in	another	study	

(Moody,	2010)	that	digital	reading	materials	were	widely	used	in	classrooms	in	order	to	

support	children’s	engagement	while	reading	storybooks	and	foster	their	emergent	literacy	

development.	

On	the	other	hand,	there	are	still	contradictory	research	findings	on	the	impact	of	

the	various	design	features	embedded	in	e-books	on	reading	and	learning	outcomes	(e.g.	

Reich	et	al.,	2016;	Takacs	et	al.,	2015a;	Xu	et	al.,	2021).	In	a	study	(Karemaker	et	al.,	2017)	

examining	added	e-book	features	including	an	interactive	avatar	and	dictionary,	children	in	
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the	plain	e-book	group	performed	as	well	on	all	measures	as	children	in	the	enhanced	

features	groups.	The	meta-analysis	from	Takacs	(Takacs	et	al.,	2015a)	examined	the	effects	

of	technology	enhanced	story	books	for	young	children’s	literacy	development.	Besides	the	

main	effect	of	e-book	in	general,	their	results	also	indicated	that	multimedia	features	

embedded	in	e-books	were	beneficial	to	children’s	digital	learning	while	interactive	

features	were	found	to	be	distracting	and	detrimental.	This	study	took	an	important	step	in	

quantifying	the	benefits	and	pitfalls	of	the	technology	enhanced	e-books.	However,	several	

limitations	exist	when	interpreting	the	results.	First	of	all,	some	studies	included	in	this	

meta-analysis	were	outdated	(as	early	as	1980).	E-book	technologies	have	been	evolving	

with	a	tremendous	speed.	From	CD-ROM	to	touch-screen	Apps,	children	can	have	

completely	different	user	experiences.	Thus,	conclusions	from	e-books	four	decades	ago	

cannot	be	assumed	to	be	generalizable	to	e-books	nowadays.	Second,	the	study	only	

focused	on	reading	e-books	in	readers’	native	languages,	and	e-books	in	second	language	or	

bilingual	learning	context	are	not	analyzed.	Third,	how	the	authors	categorized	interactive	

features	is	unjustified.	Based	on	the	results	of	the	moderation	analysis,	the	author	

concluded	that	all	interactive	features	are	detrimental	to	children’s	digital	reading.	But	this	

category	includes	design	features	with	great	diversity	such	as	games	and	dictionaries.	

Although	games	and	dictionaries	are	both	interactive,	they	are	still	quite	different	in	their	

purpose,	functionality	and	nature.		

The	contradictory	findings	on	the	educational	effectiveness	of	digital	books	and	the	

design	features	may	be	attributed	to	the	design,	particularly	whether	the	embedded	design	

features	are	congruent	to	the	story	line.	For	example,	Takacs	et	al.	(2015)	cautioned	that	
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interactive	features,	such	as	games	and	dictionaries,	were	found	to	be	distracting	and	

detrimental	to	children's	learning.	These	interactive	design	features	may	impede	children’s	

learning	because	they	are	not	related	to	the	story	content	and	may	be	considered	

incongruent	design	features	(de	Jong	&	Bus,	2003).	Incongruent	e-book	design	features	are	

considered	to	be	“bells	and	whistles,”	as	they	distract	children’s	attention	from	the	main	

storyline	and	create	unnecessary	cognitive	load	to	young	children	as	well.	Based	on	the	

empirical	studies	in	recent	years,	researchers	have	established	general	agreement	on	the	

exclusion	of	incongruent	interactivity	in	e-book	design;	however,	due	to	the	differences	in	

theoretical	and	methodological	approaches,	it	is	difficult	for	researchers	to	systematically	

examine	the	benefits	and	limits	of	each	design	feature	given	the	variance	in	child	

characteristics,	e-book	content	and	design. 

Overall,	these	studies	shed	light	on	desirable	e-book	properties	that	could	help	

children	read	or	learn	independently.	Yet	these	insights	may	not	be	directly	applied	to	

develop	e-books	intended	to	also	support	parent-child	interactions,	as	the	user-system	

interactions	will	inevitably	be	different	and	more	complicated	when	the	role	of	parents	is	

considered.		

2.2. Dialogic	reading		

Considerable	evidence	shows	that	home	literacy	environment	makes	unique	

contributions	to	children’s	development	of	oral	language	and	vocabulary	skills,	school	

readiness	and	later	academic	success	for	both	monolingual	and	bilingual	children	(Burgess	

et	al.,	2002;	Griffin	&	Morrison,	1997;	Payne	et	al.,	1994;	Weigel	et	al.,	2006).	Home	literacy	

environment	encompasses	many	aspects	such	as	parents’	educational	attainment,	how	
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often	parents	read	to	their	children,	the	availability	and	quality	of	the	reading	materials	

(Anna	D.	Johnson	et	al.,	2008;	Davis-Kean,	2005;	Kiuru	et	al.,	2013;	Leseman	&	Jong,	1998;	

Sénéchal	&	Lefevre,	2002).		

Shared	reading,	the	practice	whereby	parents	read	books	together	with	their	

children,	is	an	effective	home	literacy	practice	that	is	beneficial	for	children's	literacy	and	

language	development	(Crain-Thoreson	&	Dale,	1992;	Lonigan	et	al.,	1999).	Although	

shared	reading	may	take	many	forms,	dialogic	reading	is	an	evidence-based	approach	that	

uses	strategic	and	structured	prompts	to	promote	children's	verbalization,	participation,	

and	comprehension	(Chow	et	al.,	2008;	Lever	&	Sénéchal,	2011;	Pillinger	&	Wood,	2014).	

During	the	dialogic	reading	process,	parents	can	transform	their	children	from	passive	

listeners	to	active	learners	and	storytellers(Whitehurst	et	al.,	1988)	by	asking	story-related	

questions,	elaborating	on	new	vocabulary,	and	scaffolding	for	comprehension,	encouraging	

children	to	ask	their	own	questions.	These	verbal	interactions	promote	children's	cognitive	

skills	(Twait	et	al.,	2019),	narrative	skills	and	language	development(Arnold	&	Whitehurst,	

1994;	Lever	&	Sénéchal,	2011),	vocabulary	learning(Blewitt	et	al.,	2009;	Strouse	&	Troseth,	

2014),	and	story	comprehension(Robb,	2010).			

Two	commonly	used	dialogic	reading	principles	are	"PEER"	and	"CROWD",	initially	

developed	by	Whitehurst	and	colleagues	(Lonigan	&	Whitehurst,	1998;	Payne	et	al.,	1994).	

"CROWD"	refers	to	the	five	types	of	prompts	that	parents	can	practice,	including	

completion	prompts,	recall	prompts,	open-ended	prompts,	wh-questions,	and	distancing	

prompts.	The	“PEER”	steps	can	guide	the	reading	through	1)	discussion	pages	in	the	e-book	

or	parent-initiated	questions	that	prompts	the	reader	with	story-related	“CROWD”	
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questions,	2)	the	e-book	app	or	the	adult	evaluate	the	accuracy	of	the	response	and	the	

adult	may	either	praise	the	child	or	scaffold	the	child	towards	an	acceptable	answer,	3)	the	

adult	expand	on	the	child’s	response	using	elaboration	and/or	follow-up	questions,	and	4)	

the	adult	repeat	the	prompt	to	allow	the	child	to	construct	or	recite	a	better	response	

(Hargrave	&	Sénéchal,	2000;	Lonigan	&	Whitehurst,	1998;	Towson	et	al.,	2017;	Whitehurst	

et	al.,	1994)	

The	use	of	the	"PEER"	and	"CROWD"	strategies	in	parent-child	shared-reading	

practices	is	believed	to	enhance	meaningful	discussion	about	the	story	and	promote	

children's	literacy	and	language	learning	(Whitehurst	et	al.,	1988).	For	example,	Coyne	and	

his	colleagues	implemented	a	story	book	intervention	on	kindergarten	children	where	

trained	teachers	incorporate	multiple	shared	reading	strategies	during	the	instruction	

including	scaffolded	discussion,	linking	story	themes	to	children’s	personal	experiences	

and	facilitating	story	recalls(Coyne	et	al.,	2004).	Their	results	show	that	the	treatment	

group	demonstrated	greater	gains	in	receptive	vocabulary	than	the	control	group,	which	

suggests	that	shared	reading	using	evidence-based	strategies	can	facilitate	vocabulary	

learning.	Asking	story	related	questions	is	also	proved	by	some	studies	to	be	an	effective	

approach	in	engaging	children	and	boost	vocabulary	and	comprehension	outcomes.	In	an	

experiment	conducted	by	Walsh	and	Blewitt,	35	three-year-old	children	were	randomly	

assigned	into	one	of	the	three	groups:	vocabulary	eliciting	questions,	non-eliciting	

questions	and	control	with	no	question(Walsh	&	Blewitt,	2006).	Trained	research	

assistants	read	three	stories	repeatedly	with	or	without	questions	across	four	reading	

sessions.	Their	results	indicate	that	story	reading	with	questions	is	more	effective	than	
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story	reading	without	questions	in	children’s	word	comprehension	gains	and	the	types	of	

questions	asked	do	not	yield	any	difference	in	children’s	learning	outcomes.	Similar	results	

have	been	found	in	other	studies	that	children’s	vocabulary	and	comprehension	show	

greater	gains	when	reading	stories	with	trained	adults	using	some	conversation	and	book-

reading	strategies(Wasik	et	al.,	2006;	Whitehurst	et	al.,	1988;	Zevenbergen	&	Whitehurst,	

2003).		

2.3. Dialogic	reading	using	e-books	

E-books	in	general	show	promise	in	facilitating	children's	engagement	(Richter	&	

Courage,	2017)and	promoting	emergent	literacy	skills	(Shamir	&	Korat,	2007),	

phonological	awareness	(Chera	&	Wood,	2003),	and	comprehension	and	vocabulary	skills	

(Smeets	&	Bus,	2015).	Many	storybook	apps	include	multimedia	and	interactive	features	

such	as	audio	narration,	sound	effects,	animation,	and	interactive	games	(de	Jong	&	Bus,	

2003;	Guernsey	et	al.,	2012;	Korat	&	Shamir,	2004).	Many	of	these	features	are	designed	to	

engage	children	and	support	their	independent	use	of	the	app	without	parental	

involvement.	For	example,	the	audio	narration	and	multimedia	features	enable	pre-literate	

children	to	make	sense	of	new	vocabulary	and	"read"	independently	(Kucirkova	&	

Littleton,	2016).	

However,	studies	point	to	the	benefits	of	parental	engagement	in	children's	reading	

of	e-books	(Dore	et	al.,	2018;	Stuckelman	et	al.,	2021;	Troseth	et	al.,	2020a).	The	additional	

benefits	of	providing	high-quality	social	interactions	and	sustaining	children's	attention	

make	parents	irreplaceable	in	children's	home	literacy	practices	for	printed	or	digital	

storybooks.	While	reading	a	story,	parents	can	initiate	meaningful	conversations	about	the	
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content,	connect	the	story	to	children's	life	experiences	(Dore	et	al.,	2018),	ask	and	answer	

questions,	and	reward	children's	positive	behaviors.	These	social	interactions	are	crucial	

for	maximizing	learning	opportunities	in	the	practice	of	home	literacy.	Moreover,	it	may	be	

challenging	for	young	children	to	maintain	focus	while	reading	e-books	with	multimedia	

and	interactive	features,	as	they	are	still	in	the	critical	developmental	stage	of	building	

cognitive	and	attentional	skills	(Kent	et	al.,	2014).	When	children	get	distracted,	parents	

may	draw	their	attention	back	to	reading	by	pointing	to	the	illustrations,	asking	an	

interesting	question,	or	activating	hotspots.	In	addition	to	the	cognitive	and	attentional	

challenges,	a	recent	study	from	Xu	and	colleagues	(Xu	et	al.,	2019)	indicates	that	children	

also	experience	difficulties	navigating	e-books	when	reading	independently;	they	struggle	

to	determine	and	use	the	appropriate	motion	and	timing	for	page-turning.	These	challenges	

are	amplified	for	children	under	four	years	old	and	those	who	lack	experience	using	digital	

devices.		

Despite	the	established	benefits	of	parental	engagement	in	children's	story-reading	

practices	(Lever	&	Sénéchal,	2011),	existing	e-books	may	not	support	or	enrich	such	

interactions.	For	example,	Munzer	and	colleagues	(Munzer	et	al.,	2019)	found	that	parents	

and	their	toddlers	have	fewer	high-quality	interactions	when	reading	e-books	compared	

with	reading	printed	books.	Such	high-quality	interactions	include	asking	story-related	

questions	and	commenting	about	the	storyline,	which	literacy	experts	believe	to	be	

important	learning	moments	for	children	(Troseth	et	al.,	2020a).	These	findings	suggest	

that	although	storybooks	have	been	widely	adapted	for	digital	use	by	children,	their	design	

may	hinder	parent-child	joint	media	engagement.	
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2.4. E-books	for	English	Language	Learning	

Despite	the	demand	for	English	literacy	materials	across	the	world	(Jin	et	al.,	2014),	

e-books	have	overwhelmingly	been	designed	for	English-speaking	audiences.	However,	e-

book	features	that	are	beneficial	to	native	speakers	may	not	be	generalizable	to	those	who	

learn	English	as	a	second	language	(L2).	Many	studies	discussing	the	benefits	and	pitfalls	of	

the	design	features	are	based	on	Paivio’s	Dual	Coding	Theory	(Takacs	et	al.,	2015a).	In	the	

Dual	Coding	Theory,	information	is	processed	through	two	equal	representational	

channels:	verbal	and	non-verbal	(Paivio,	1991).	This	theory	has	been	used	as	one	

supporting	piece	of	evidence	to	explain	the	positive	findings	of	the	effectiveness	of	

technology	enhanced	e-book	with	multimedia	features	such	as	animated	pictures,	music,	

and	sound	effects	(Takacs	et	al.,	2015a).	However,	regarding	e-books	in	L2	learning,	Boers	

(Boers	et	al.,	2017)	pointed	out	that	the	role	of	multimedia	support	in	the	acquisition	of	

new	words	is	different	for	L1	and	L2	learners	because	L1	learners	already	have	the	mental	

connection	between	the	pictures	and	the	words.	In	particular,	the	benefits	of	multimedia	

assistance	in	vocabulary	learning	are	not	necessarily	a	reflection	of	how	visual	cues	can	

promote	words’	concreteness	or	imageability	and	it	is	highly	likely	that	those	words	are	

already	represented	in	memory	as	concrete	and	imageable	for	L1	learners.	On	the	contrary,	

for	L2	learners,	such	connection	between	a	shown	picture	and	a	word	in	mind	does	not	

exist,	thus	the	superiority	of	multimedia	featured	e-books	over	simple	text	cannot	be	

justified	for	second	language	learners	just	based	on	the	Dual	Coding	Theories	without	

experimental	validation.	
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Millions	of	children	in	non-English	speaking	countries	such	as	China	and	Japan	are	

learning	English	as	a	second	language.	Their	parents	are	looking	for	well-designed	digital	

storybooks	to	enable	them	to	read	the	stories	with	their	children	while	developing	their	

children’s	English	language	skills.	Particularly,	parents	in	this	context	may	experience	great	

challenges	while	reading	English	story	books	with	their	children	due	to	their	limited	

English	proficiency,	low	self-efficacy	in	English,	and	the	linguistic	differences	between	the	

home	language	and	English	(Chow	et	al.,	2010).	Given	the	complexities	of	reading	and	

learning	in	a	second	language,	practicing	parent-child	shared	reading	of	an	English	

storybook	without	the	assistance	of	multimedia	technology	may	be	a	difficult	task	for	non-

English	speaking	parents.	However,	there	is	a	dearth	of	research	on	designing	and	applying	

multimedia	storybooks	to	compensate	for	the	linguistic	disadvantages	of	non-English	

speaking	parents	and	facilitate	the	strategic	joint-reading	of	English	storybooks.	Designers,	

educators,	and	policymakers	need	such	evidence	and	information	to	guide	innovations,	

design,	and	policymaking	regarding	educational	technologies	in	English	education	in	EFL	

countries.	

2.5. Dialogic	reading	in	a	second	language	

Recent	studies	have	extended	the	benefit	of	shared	book	reading	to	children's	

literacy	development	from	monolingual	to	second	language	settings.	A	recent	meta-

analysis	examining	54	studies	of	shared	reading	for	English	learners	conducted	in	the	

United	States	found	an	overall	significant	positive	effect	on	English	learners'	oral	language	

and	literacy-focused	measures	(Fitton	et	al.,	2018).	However,	this	meta-analysis	included	

only	studies	conducted	in	the	United	States,	a	developed	English-speaking	country.	In	non-



	
	

14	

	

English-speaking	countries,	particularly	developing	countries,	children	may	not	have	

access	to	rich	English-language	environments	and	educational	resources	for	English	

language	practices	(Yu	&	Ruan,	2012).	Also,	most	studies	included	in	the	meta-analysis	

were	interventions	implemented	by	researchers	and	service	providers,	with	only	10	out	of	

the	54	studies	addressing	shared	reading	with	family	members.	The	dynamics	and	

effectiveness	may	differ	when	trained	researchers	versus	parents	implement	shared-

reading	interventions.	Therefore,	we	cannot	assume	that	the	positive	findings	of	shared-

reading	interventions	in	this	meta-analysis	can	be	generalized	to	the	parent-child	shared-

reading	practices	in	EFL	settings.		

A	study	conducted	by	Chow	and	colleagues	(Chow	et	al.,	2010)	revealed	that	

although	dialogic	reading	can	facilitate	English	reading	skills	in	Chinese	children,	second	

language	dialogic	reading	in	EFL	settings	tends	to	be	less	effective	than	dialogic	reading	in	

monolingual	settings	in	enhancing	oral	vocabulary	skills.	Researchers	suggest	that	there	

may	be	some	differences	in	the	nature	and	function	of	dialogic	reading	in	acquiring	the	first	

language	versus	the	second	language,	especially	for	parent-child	shared	reading	in	EFL	

settings	(Chow	et	al.,	2010).	Parents	whose	first	language	is	not	English	may	experience	

challenges	when	reading	an	English	story	with	their	children.	These	challenges	may	result	

from	parents'	limited	English	proficiency,	low	English	self-efficacy,	and	the	linguistic	

differences	between	the	first	and	second	languages.	These	potential	difficulties	may	be	

more	salient	for	parents	from	lower	educational	and	socioeconomic	backgrounds	and	

impact	how	children	benefit	from	home	literacy	practices.		
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2.6. The	English	Education	and	Story	E-books	in	China	

English	is	the	most	widely	used	language	in	global	economics,	education,	and	politics	

(Chang,	2006),	and	it	is	a	mandatory	subject	in	K-12	education	in	mainland	China	(Guo,	

2012;	Hu,	2005).	The	current	English	curriculum	in	China	focuses	on	reading	and	writing,	

with	little	support	for	children	to	use	English	in	daily	communication	(Cheung	&	Ng,	2003).	

Further,	teacher	preparation	and	curriculum	development	have	yet	to	meet	the	demand	for	

authentic,	engaging,	and	effective	English	language	education	in	public	schools	(Hu,	2005).	

Many	lower-	and	middle-class	families	lack	access	to	costly	English	language	resources	and	

experiences	for	their	children,	such	as	private	tutoring,	bilingual	schools,	or	afterschool	

programs	(Butler,	2015).	The	discrepancy	in	socioeconomic	status	(SES)	and	access	to	

English	education	resources	partially	contribute	to	the	widening	gaps	in	students'	English	

proficiency,	educational	level,	employment	opportunities,	and	social	inequality	(Butler,	

2015).	

While	educators	focus	on	English	education	reforms	in	the	school	setting,	home	

literacy	is	largely	ignored	as	an	educational	resource.	The	previous	sections	of	the	

literature	review	suggested	that	shared	storybook	reading	facilitates	children’s	English	

language	development	and	further	predicts	later	academic	performance.	This	cost-effective	

home	literacy	practice	promises	to	be	an	effective	English	education	resource	to	

supplement	English	classes	offered	in	schools.		

As	a	widely	used	learning	tool	for	home	literacy	practice,	English	story	book	Apps	

have	gained	great	popularity	in	Apple	stores	and	Android	markets	in	China	during	the	past	

several	years.	For	example,	Palfish	Grade	Reading,	as	one	of	the	most	popular	English	story	
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book	apps,	has	accumulated	over	150	million	downloads	from	various	Android	markets	by	

April	2020	(data	source:	www.qimai.cn).	Other	commercial	English	story	book	apps	also	

achieved	great	success	in	the	Chinese	market	such	as	iHuman	Books,	Zebra	English,	KaDa	

Stories,	Wawayaya.	Most	of	these	English	story	Apps	provide	English	stories,	vocabulary	

games,	and	English	online	classes	for	children	who	learn	English	as	a	second	language	in	

China.	Although	all	these	apps	focus	on	promoting	children’s	English	early	literacy	

development,	there	is	a	diversity	in	their	design	features	and	affordances:	

(1)	English	narration.	Almost	all	story	Apps	reviewed	have	English	narration.	

Some	are	auto	played	with/without	pause	buttons	and	some	require	clicking	on	the	audio	

buttons.		

(2)	Bilingual	support.	Various	degrees	of	bilingual	support	of	the	English	story	

apps	can	be	observed	and	they	fall	into	one	of	the	three	conditions.	a)	no	bilingual	support:	

some	English	story	Apps	only	have	English	narration	and	English	text	on	the	screen	

without	any	Chinese	subtitles	or	dictionaries.	b)	Chinese	translation	for	the	story	text	upon	

request.	For	example,	in	Zebra	English,	English	texts	are	shown	on	the	page,	and	readers	

can	click	on	the	“translation”	button	at	the	right	bottom	corner	if	they	want	to	view	the	

Chinese	translation.	What’s	worth	noting	is	that	English	text	will	disappear	when	a	Chinese	

translation	is	displayed	on	the	screen.	c)	English-Chinese	dictionary	for	the	vocabulary	

with	hyperlink:	every	word	in	the	story	has	a	hyperlink	to	a	dictionary	page	with	

pronunciations	and	Chinese	translation	(e.g.	Palfish	Grade	Reading).		
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(3)	Vocabulary	games.	Some	Apps	(e.g.	iHuman	Books)	also	offer	simple	

interactive	vocabulary	games	as	supplementary	resources	to	strengthen	the	new	words	

learned	in	the	stories.		

(4)	Social	and	gamification	features.	Some	apps	also	have	social	(recommending	a	

book	to	friends	in	Wawayaya)	and	gamification	features	(e.g.	reader	ranking	in	Wawayaya	

and	rewarding	system	in	Palfish	Grade	Reading)	to	motivate	the	users	to	read	more	and	

increase	user	online	time.		

Although	there	are	a	variety	of	story	reading	apps	in	the	market,	and	they	evolve	

various	design	features,	not	all	the	features	(e.g.	interactive	games)	have	scientific	evidence	

to	prove	their	educational	effectiveness	(such	as	the	interactive	vocabulary	games).	More	

importantly,	most	of	the	English	story	Apps	are	not	designed	to	support	dialogic	reading	

practice	for	parents	who	have	limited	English	proficiency	and	their	children	in	foreign	

language	learning	settings.		

First,	most	of	the	English	“story	books''	offered	to	children	aged	2-6	who	just	begin	

to	learn	English	are	vocabulary-oriented	instead	of	story-oriented.	Most	of	them	are	not	

real	stories,	but	rather	simple	sentences,	or	even	pure	alphabets	and	vocabulary.	They	

function	more	like	English	vocabulary	lessons	and	games	instead	of	story	books.	For	

example,	the	first	book	in	iHuman	Books	only	has	three	words:	“sun”,	“moon”,	and	“star”	

and	there	is	no	plot	to	connect	them	into	a	real	story.	The	purpose	of	reading	in	this	case	is	

not	to	understand	an	interesting	story,	but	to	learn	and	memorize	certain	English	

vocabulary.	With	the	focus	on	alphabets	and	vocabulary,	it	is	hard	for	parents	to	maintain	

children’s	attention	and	practice	dialogic	reading.	As	quoted	in	one	of	the	evaluation	
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articles:	“We	paid	for	the	Palfish	Grade	Reading,	….	But	every	day,	my	kid	just	ran	away	

after	having	him	read	the	first	English	vocabulary”	

(https://zhuanlan.zhihu.com/p/64364128).	With	the	strong	focus	on	English	language	

learning,	children	cannot	not	read	stories	that	are	developmentally	appropriate	for	their	

age	and	thus	it	is	difficult	for	children	to	enjoy	reading.		

Second,	even	though	some	of	the	apps	provide	Chinese	translation	or	dictionaries,	

they	never	show	up	on	the	same	page	as	the	English	text.	Also,	not	all	apps	provide	L1	

support	and	this	might	be	frustrating	for	those	parents	who	do	not	speak	English.	Finally,	

most	of	the	Apps	only	have	hyperlinks	on	the	words	and	there	are	no	interactive	hotspots	

on	the	pictures,	which	means	that	children	might	lose	some	learning	opportunities	and	

language	exposure.		

2.7. Design	Methodologies	and	Techniques	for	Children	

As	children	have	been	increasingly	recognized	as	stakeholders	of	some	technologies,	

researchers	have	been	developing	new	methodologies	and	techniques	to	meet	the	

technological	needs	of	children	during	the	design	process.	In	recent	years,	methods	such	as	

contextual	inquiries	and	participatory	design	have	been	used	to	develop	new	technologies	

for	children.	These	methodologies	recognize	children's	critical	role	during	the	design	

process	and	thus	consider	them	essential	design	partners.	For	example,	when	creating	an	

inclusive	letter	writing	app,	Martens	and	his	colleagues	adopted	co-creation	and	

cooperative	inquiry	involving	children	as	co-designers	who	participated	in	prototyping,	

testing,	and	providing	feedback	(Martens	et	al.,	2018).	In	an	e-book	design	study,	Colmbo	

and	Landoni	(Colombo	&	&	Landoni,	2013)	built	partnerships	with	children	and	worked	
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together	to	create	low-tech	and	high-tech	prototypes	of	e-books.	Similarly,	Wang	and	Chiu	

(H.	F.	Wang	&	Chiu,	2020)	used	children’s	learning	outcomes	as	a	key	factor	in	deciding	the	

best	representational	style	for	designing	e-books.		

On	the	other	hand,	parents	who	engage	in	children’s	technology	use	at	home	are	not	

often	seen	as	active	design	partners	when	developing	e-books.	Yet,	understanding	the	

context	for	shared	reading	by	including	parents	as	stakeholders	can	allow	e-books	to	be	

tailored	to	support	quality	family	time	(Vezzoli	et	al.,	2020).	The	use	of	cultural	probes	and	

contextual	interviews	with	parents	can	characterize	parents'	role	in	shared	reading	

practices	with	their	children	and	identify	potential	tensions	and	opportunities	for	e-book	

shared	reading	design	research.	

2.8. Theories	that	Guide	the	E-book	Development	and	Study	Design	

Sociocultural	theory.	Long	and	Vygotsky	both	conceptualized	language	

development	as	social	processes	in	a	way	that	social	interaction	and	negotiation	of	

meaning	between	participants	promote	second	language	comprehension	and	ultimately	

facilitate	language	development	(Long,	1980;	Ortega,	2014).	A	critical	concept	needs	to	be	

reviewed	here,	known	as	Zone	of	Proximal	Development	(ZPD),	in	order	to	understand	in	

what	circumstances	language	learning	occurs.	ZPD	is	defined	as	“the	distance	between	the	

actual	developmental	level	as	determined	by	independent	problem	solving	and	the	level	of	

potential	development	as	determined	through	problem-solving	under	adult	guidance,	or	in	

collaboration	with	more	capable	peers”	(Vygotsky,	1978,	p.	86).	In	this	technology	and	

information	era,	social	interactions	have	been	endowed	with	new	possibilities(Connor	et	

al.,	2020;	Gatlin-Nash	et	al.,	2021;	Kim	et	al.,	2021).	Compared	with	printed	story	books,	e-
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books	with	multimedia	and	interactive	features	provided	a	novel	way	for	children	to	

develop	literacy	skills	or	learn	a	new	language	through	digital	reading	and	interacting	with	

the	device.	Multimedia	interactive	features	embedded	in	e-books	such	as	pictures	and	

sounds	enable	children	to	get	scaffolding	when	they	come	across	the	vocabulary	that	are	

beyond	their	current	word	knowledge,	thus	they	are	provided	with	opportunities	to	

experience	ZPD	and	we	hypothesize	that	learning	opportunities	will	be	further	maximized	

in	the	three-way	interaction	among	parent,	child,	and	the	e-book	system.		

The	Cognitive	Theory	of	Multimedia	Learning.	The	cognitive	theory	of	

multimedia	learning	(CTML)	is	structured	based	on	three	principles.	First,	there	are	two	

channels	for	human	beings	to	process	information	-	visual/pictorial	and	auditory/verbal,	

which	is	known	as	the	dual	coding	theory.	Second,	cognitive	resources,	including	working	

memory,	attentional	skills,	task	switching	and	inhibitory	control	are	necessary	during	this	

process	and	the	cognitive	capacities	are	always	limited.	Third,	active	learning	requires	a	

coordination	of	a	series	of	cognitive	processes	during	learning.	Guided	by	the	three	

principles,	CTML	proposed	that	there	are	five	cognitive	processes	in	multimedia	learning:	

“selecting	relevant	words	from	the	presented	text	or	narration,	selecting	relevant	images	

from	the	presented	illustrations,	organizing	the	selected	words	into	a	coherent	verbal	

representation,	organizing	selected	images	into	a	coherent	pictorial	representation,	and	

integrating	the	pictorial	and	verbal	representation	and	prior	knowledge”	(Mayer,	2005,	p.	

31).	Multimedia	instructions	that	are	designed	in	alignment	with	human	being’s	cognitive	

processes	are	more	likely	to	lead	to	more	meaningful	and	effective	learning	outcomes.	

CMTL	along	with	several	other	relevant	constructs	such	as	the	cognitive	load	(Sweller,	
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2005),	and	the	dual	coding	theory	(Paivio,	1986)	suggest	that	language	learning	

opportunities	and	digital	learning	outcomes	can	only	be	maximized	if	the	design	features	of	

the	e-books	match	readers’	cognitive	level.		
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3. The	Development	of	the	Storybook	App	

3.1. Study	aims	

The	gaps	in	the	literature	motivate	us	to	design	an	e-book	app	that	may	benefit	

children’s	second	language	learning	while	fostering	parent-child	shared	reading	using	

multimedia.	We	chose	China	as	the	design	context	because	China	has	the	largest	English	

language	learner	population	(Bolton	&	Graddol,	2012).	Our	goal	was	to	understand	the	

challenges	and	expectations	from	Chinese	families	during	English	storybook	reading	

practice	and	design	a	multimedia	interactive	storybook	that	incorporates	the	linguistic,	

social,	and	learning	demands	of	this	learner	population.	

3.2. Design	process	

The	proposed	e-book	innovation	was	aimed	to	promote	children’s	English-Chinese	

bilingual	language	skills	for	young	English	language	learners	in	China	while	facilitating	

joint	engagement	for	parents	who	have	limited	to	no	English	proficiency.	Recognizing	the	

crucial	roles	stakeholders	may	play	in	the	design	process	and	the	valuable	information	they	

may	provide,	we	incorporated	some	key	principles	and	techniques	from	participatory	

design	(Kuhn	&	Muller,	1993)	and	cooperative	inquiry	(Druin,	1999)	into	our	design	

process.	Due	to	the	COVID-19	pandemic,	direct,	in-person	interaction	between	children	and	

the	research	team	was	not	possible.	As	an	alternate	approach,	most	communications	were	

conducted	through	video	conferencing	with	the	assistance	of	the	parents.	Parents	as	

reading	partners	play	a	crucial	role	in	children’s	reading,	socializing	and	learning,	thus	we	

consider	parents	as	equally	important	stakeholders	in	the	design	process.		
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Our	intergenerational	co-design	was	informed	by	the	following	techniques:	

multidisciplinary	research	partnership	with	users,	contextual	inquiry,	low-tech	

prototyping,	iterative	high-tech	prototyping,	and	triangulation	of	design	ideas	via	

interviews	and	observation.	Our	design	team	included	not	only	doctoral	students	and	

professors	who	specialize	in	education,	child	development	and	educational	technology,	but	

also	research	assistants,	illustrators,	and	student	programmers.	We	also	recruited	children,	

parents	and	educational	practitioners	as	design	partners.	The	iterative	design	process	

included	the	following	stages:	contextual	inquiry,	low-tech	prototyping	with	stakeholders,	

high-tech	prototyping,	and	prototype	testing	through	evaluation	study.		
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Figure	1:	E-book	Design	and	Evaluation	Process	
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3.3. Participants	

During	the	contextual	inquiry	and	low-tech	prototyping	stages,	we	recruited	six	

participants	from	middle-class	families	(three	children	and	their	mothers)	in	a	medium-

sized	city	in	China	with	experience	reading	English	stories	on	tablets.	The	parent	

participants	were	mothers	(aged	30	to	34)	and	their	children	(2	boys,	1	girl)	between	four	

and	five	years	old.	Two	of	the	mothers	had	bachelor’s	degrees,	and	one	had	an	associate	

degree.		

This	study	was	approved	by	the	Institutional	Review	Board	through	the	University	

of	California	Irvine.	Children	who	met	the	following	criteria	were	considered	for	

recruitment:	(1)	3-7	years	of	age;	(2)	first	language	is	Chinese;	(3)	do	not	have	severe	

disabilities	which	might	hinder	them	from	reading	the	e-book;	and	(4)	have	web	accessible	

touch-screen	tablets	or	computers	at	home.	The	inclusion	criteria	for	parents	were	as	

follows:	(1)	Chinese	native	speakers	and	(2)	do	not	have	other	physical	disabilities	which	

might	hinder	them	from	reading	the	e-book.		

Using	a	snowball	sampling	approach,	the	lead	researcher	and	research	assistants	of	

the	project	reached	out	to	potential	participants	through	social	media	platforms.	A	Study	

Information	Sheet	in	both	English	and	Chinese	was	sent	to	the	potential	participants	for	

careful	review.	The	lead	researcher	and	the	research	assistants	answered	all	questions	that	

parents	and	children	had.	After	obtaining	verbal	consent	from	both	the	parents	and	the	

children,	they	were	officially	recruited	for	the	experiment.	
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3.4. Contextual	Inquiry	

We	used	contextual	inquiry	(Beyer	&	Holtzblatt,	1999)	to	understand	the	Chinese	

families'	digital	English	literacy	practices	with	their	young	children	and	identify	user	needs	

and	design	challenges	for	this	specific	context.	Our	qualitative	data	gathering	aimed	to	give	

insight	into	Chinese	parents’	experiences	with	commercial	storybook	apps	and	the	

development	of	an	e-book	that	provides	a	better	English	learning	experience	for	parents	

and	children	in	the	EFL	context.	Due	to	the	COVID-19	pandemic,	we	performed	the	study	

remotely,	administering	semi-structured	interviews	and	surveys	and	observing	shared	e-

book	reading	via	Zoom.	

Several	themes	emerged	from	the	interviews	and	observational	data.	On	the	one	

hand,	English	storybook	apps	were	widely	used	in	Chinese	families,	and	shared	reading	

was	considered	a	popular	and	cost-effective	home	literacy	activity.	Children	also	preferred	

reading	electronic	storybooks	using	touchscreen	tablets	compared	to	printed	books.	One	

child	reported,	“I	like	reading	the	stories	on	my	iPad	because	it’s	cool	and	interesting.”	

On	the	other	hand,	participants	noted	several	limitations	of	the	current	commercial	

storybook	apps	in	the	app	stores	in	China.	First,	parents’	limited	English	proficiency	

prevented	them	from	engaging	in	story	reading	in	English	or	initiating	discussion	with	

their	child.	One	parent	mentioned,	“When	he	(the	child)	is	reading	the	English	storybooks,	

the	app	reads	out	loud	for	him	in	English,	so	I	don’t	even	know	whether	I	understand	the	

story	correctly	or	what	else	to	talk	about.	I	feel	like	the	only	way	I	can	contribute	is	to	

maintain	his	attention	to	the	story.”	Second,	two	parents	indicated	that	for	the	books	that	

are	specifically	designed	for	EFL	children,	the	story	plots	are	often	too	simple	and	
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unengaging.	“Although	my	child	is	almost	five	years	old,	because	of	his	low	English	

proficiency,	the	app	always	provides	us	with	stories	that	are	too	simplistic	and	

uninteresting.”	They	reported	that	the	story	learning	sessions	in	some	apps	focused	too	

much	on	building	new	vocabulary	without	interesting,	developmentally	appropriate	

stories,	resulting	in	children	quickly	losing	interest.	One	parent	said,	“My	kid	thinks	that	the	

English	stories	are	boring,	and	he	just	runs	away	after	hearing	the	first	few	new	words.”	

Third,	parents	observed	that	the	embedded	English-Chinese	dictionaries	often	did	not	

include	sample	sentences	and	developmentally	appropriate	explanations	for	the	children.	

Taken	together,	although	commercial	English	storybook	apps	have	gained	

popularity	among	Chinese	families,	some	of	the	design	features	were	not	well	suited	to	

their	learning	and	social	needs.	Parents	called	for	improving	the	e-book	design	features	to	

facilitate	shared	reading	and	joint	engagement	for	this	specific	learner	population.	We	

identified	two	design	challenges	for	this	proposed	innovation:		1)	involving	parents	with	

limited	English	skills	in	the	shared	English	story	reading	process;	2)	ensuring	that	the	story	

content	and	the	dictionary	are	developmentally	appropriate	and	engaging	for	the	young	

learners	with	varying	ages	and	English	proficiency	levels.	

3.5. Story	Writing	

With	the	contextual	information	and	the	design	challenges	in	mind,	the	research	

team	started	the	e-book	design	by	writing	a	story	with	an	engaging	plot,	interesting	

characters,	and	developmentally	and	culturally	appropriate	themes	for	children	in	our	

target	population.	The	text	of	the	story	was	more	difficult	compared	with	most	of	the	

English	stories	in	commercial	apps	for	young	children	in	China,	for	the	following	two	
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reasons:	1)	During	the	contextual	inquiry,	parents	reported	that	compared	with	the	

Chinese	stories	they	read,	the	English	stories	in	the	commercial	e-book	apps	are	

oversimplified,	so	their	children	quickly	lose	interest	reading	the	English	e-book	stories.	2)	

This	e-book	will	be	designed	for	parent-child	shared	reading	so	parents	can	scaffold	story	

comprehension,	thereby	allowing	children	to	comprehend	more	complex	stories.		

The	Story	of	an	Orange	Oakleaf	was	then	drafted	in	English	and	translated	into	

Chinese.	It	tells	the	story	of	an	oakleaf	butterfly	who	gets	frustrated	with	his	dry-leaf-

looking	wings.	With	his	mother’s	encouragement,	he	successfully	saves	his	butterfly	friends	

from	an	evil	bird	using	his	oakleaf	color	as	camouflage.		

The	story	has	a	total	of	451	English	words.	The	Automated	Readability	Index	

(Senter	&	Smith,	1967)	and	Flesch-Kincaid	Grade	Level	(Flesch,	2007)	showed	the	story’s	

text	readability	is	“easy”	and	can	be	read	independently	by	English-speaking	children	at	the	

lower	elementary	level.	However,	when	reading	with	parents	who	can	scaffold	

comprehension,	children	can	comprehend	more	challenging	texts.	Thus,	this	story	may	be	

also	considered	appropriate	for	children	at	the	kindergarten	level	when	engaging	in	shared	

reading	with	their	parents.		
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Figure	2:	The	cover	of	the	story	book.			
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3.6. Low-tech	Prototyping	

Using	the	story	draft,	we	conducted	low-tech	prototyping	with	the	six	participants	

to	explore	the	story	visualization	and	design	features.	Low-tech	prototyping	or	“mock-ups”	

were	used	to	enable	stakeholders	to	express	and	visualize	their	ideas	and	expectations	for	

the	e-book.	Bags	of	Stuff	is	a	prototyping	technique	where	children	and	adults	use	art	

supplies	such	as	paper	and	crayons	to	create	“mock-ups”	of	the	innovation	(Guha	et	al.,	

2013).		

Due	to	the	pandemic,	the	lead	researcher	provided	instructions	to	the	parents	

through	Zoom	before	the	design	workshop.	During	each	workshop,	the	lead	researcher	

narrated	the	story	and	asked	the	parents	and	children	to	co-design	two	e-book	pages	

(Please	see	Figure	3	for	a	digital	storybook	page	co-designed	by	a	child	and	her	mother).	

More	specifically,	families	drew	what	they	thought	the	storybook	should	look	like.	They	

also	presented	what	they	would	like	the	e-book	to	do,	and	experiences	they	would	like	to	

have	while	reading.	After	the	presentation,	the	lead	researcher	discussed	the	design	pieces	

as	a	group	to	clarify	the	design	features	and	gain	an	understanding	of	the	user	needs	and	

rationale	behind	the	design.	
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Figure	3.	Parent	and	Child	Co-design	of	a	Story	Page.	
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To	empower	children	in	the	design	process,	we	told	them	they	were	the	“designer”	

and	their	parents	were	“assistants	and	consultants.”	Based	on	the	artwork	and	their	

presentations,	children’s	main	demands	were	identified:	1)	children	want	to	have	fun	

reading	while	learning	English.	2)	children	want	to	interact	with	the	story	characters	

beyond	listening	to	the	story	narration,	as	one	child	said,	“I	want	to	know	what	the	bad	bird	

says	to	the	butterflies”.	3)	Children	want	to	learn	more	English	words	by	touching	the	

objects.	Parents’	wishes	were	also	identified:	1)	The	English	Chinese	dictionary	must	be	

engaging	and	self-explanatory	to	the	children;	2)	The	e-book	design	must	be	attractive	

enough	to	maintain	children’s	attention,	but	not	distract	from	the	story;	3)	One	parent	

stressed	the	importance	of	Chinese	translation;	4)	Parents	appreciated	the	use	of	some	

discussion	questions	while	reading.		

Based	on	the	data	and	the	discussion	within	the	research	team,	several	design	

features	were	identified	to	improve	the	shared	reading	experiences:	English	narration,	

customized	English	dictionary,	character	statements,	and	discussion	prompts.	Different	

illustrations	and	UI	design	styles	were	initially	proposed	and	presented	to	the	participating	

families	using	Microsoft	PowerPoint	slides.	A	final	version	was	selected	based	on	the	

feedback	from	the	participants	and	the	research	team.	

3.7. High-tech	Prototyping	

We	developed	a	high-tech	prototype	for	a	bilingual	interactive	storybook,	based	on	

the	insights	acquired	through	low-tech	prototyping.	The	e-book	was	a	web-based	multitier	

system	that	used	React	as	the	basic	framework,	and	HTML	and	JavaScript	as	the	main	
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programming	languages.	The	e-book	HTML5	files	were	developed	using	Adobe	Captivate	

2019.	Several	multimedia	and	interactive	features	were	embedded	in	the	story:		

(1) English	narration.		

Each	story	page	is	designed	with	automatic	English	narration	for	the	story	texts	

shown	on	that	page.	Children	and	parents	do	not	have	to	click	on	any	button	to	play	the	

audio;	it	will	be	automatically	played	as	users	turn	to	each	page.	The	audio	narration	will	

play	once	and	if	readers	want	to	listen	again,	they	can	click	the	replay	button	located	on	the	

upper	right	corner	of	the	screen.	The	audio	files	are	human	voice	recordings	from	an	

English	native	speaker	reading	the	story.	Similar	to	the	story	pages,	English	texts	on	

customized	dictionaries,	hotspot	prompts	and	discussion	pages	will	be	read	out	loud	in	

English	as	well.	The	narrations	are	English	only	and	there	will	not	be	Chinese	audio	input	

throughout	the	story.	We	did	not	include	background	music	due	to	the	mixed	research	

findings	on	the	effect	of	background	music	on	children’s	reading	comprehension	(Kiger,	

1989;	Thompson	et	al.,	2012).		

(2) Multimedia	dictionary.		

A	dictionary	window	will	pop	up	if	users	touch	words/phrases	with	hyperlinks	in	

the	text	or	some	key	items	on	the	illustration	(e.g.	the	gift,	the	fence).	The	multimedia	

dictionary	window	contains	four	elements:	a	child-friendly	example	sentence	of	the	target	

vocabulary,	translation	for	both	the	target	word	and	the	sentence	in	Chinese,	English	

narration	of	the	target	word/phrase	and	the	sentence,	and	an	animated/static	picture	as	

visual	assistance	for	understanding.	A	sample	dictionary	window	of	the	key	word	“gift”	is	

demonstrated	below.	Users	can	activate	the	dictionary	window	by	clicking	on	“gift”	in	the	
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text	or	clicking	the	gift	box	on	the	picture.		To	close	the	dictionary	window,	users	simply	

need	to	click	the	cross	at	the	upper	right	corner	of	the	window.	
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Figure	4.	Demonstration	of	a	character	statement	hotspot	and	dictionary	hotspot.		
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(3) Character	statement	hotspots.		

On	each	story	page,	we	also	designed	character	statement	hotspots	where	users	can	

click	on	the	items/characters	and	listen	to	some	story-related	statements	by	the	

characters.	For	example,	in	Figure	X,	Little	Oak	opened	the	cage	and	set	his	butterfly	

friends	free.	On	this	page,	if	the	user	clicks	on	Little	Oak,	a	statement	window	will	pop	up	

with	Little	Oak	saying	“I’m	here	to	save	you	guys!	You	are	free!”.	If	the	user	clicks	on	the	red	

butterfly,	it	says	“You	saved	us	with	your	camouflage!	I	am	so	amazed!”	Similarly,	the	

yellow	butterfly	says	“You	are	my	hero	Little	Oak!”.	Unlike	the	dictionary	windows,	the	

statement	window	will	automatically	disappear	when	the	audio	narration	is	finished.			
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Figure	5.	Demonstration	of	a	character	statement	hotspots.		
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(4) Discussion	prompts.		

Following	the	"CROWD"	dialogic	reading	principle	(Zevenbergen	&	Whitehurst,	

2003),	we	designed	four	types	of	discussion	prompts	in	our	storybook	asked	by	the	avatar	

Little	Oak,	who	was	the	main	character	of	the	story.	The	four	types	are		(1)	Recall	prompts	

where	children	are	prompted	to	recall	the	story	plot	(e.g.,	"What	did	Mama	just	say	to	Little	

Oak?");	(2)	Open-ended	prompts	which	encourage	the	child	to	interpret	or	respond	to	the	

story	or	illustrations	in	their	own	words	(e.g.,	"What	colors	are	the	wings	of	the	butterflies	

in	this	picture?");	(3)	Wh-	questions	which	start	with	why,	what,	where,	when,	how	(e.g.,	

"Why	are	those	butterflies	so	popular?");	and	(4)	Distancing	prompts	that	encourage	

children	to	relate	the	story	to	their	own	experiences	or	emotions	(e.g.,	"Have	you	seen	a	

snake	before?",	"Do	you	like	them?",	"Why?).		

We	provided	multiple-choice	answer	options	with	visual	cues	(see	Figure	6.)	to	half	

of	the	discussion	prompts	for	the	following	reasons:	a)	it	would	be	less	challenging	for	the	

children	to	make	a	response	given	that	the	children	who	participated	in	the	study	were	at	a	

young	age	and	most	of	them	have	limited	English	proficiency;	b)	adding	multiple-choice	

answers	to	the	prompts	allowed	us	to	design	individualized	feedback	pop-ups	for	each	

discussion	prompt	to	model	the	“prompt	–	evaluate	–	feedback”	sequence	and	thus	

facilitate	the	parents	to	practice	the	"PEER"	strategy.	Specifically,	individualized	feedback	

was	provided	in	a	pop-up	window	by	Little	Oak	after	the	parent	or	child	selected	an	answer	

by	touching	the	screen.	For	example,	if	the	user	selected	a	correct	answer,	Little	Oak	would	

appear	saying:	"Congratulations!	That	is	correct!	Everyone	likes	colorful	butterflies	because	
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they	are	as	beautiful	as	a	rainbow!"	or	if	the	wrong	answer	was	selected,	he	would	say	“Uh-

oh,	that	doesn’t	seem	to	be	the	right	answer.	Try	again!”			

For	discussion	prompts	that	related	to	children’s	own	experiences	or	descriptive	

prompts	that	rely	on	children’s	observation	and	interpretation,	we	only	provided	an	

example	answer	from	Little	Oak’s	perspective	(see	Figure	7.).	For	example,	the	final	

discussion	prompt	asked,	"Has	mommy/daddy	ever	had	tears	of	joy?"	The	answer	provided	

by	Mama	Oak	was	"Mama	Oak	had	tears	of	joy	when	Little	Oak	won	the	singing	competition	

in	the	garden."	

There	were	a	total	of	20	discussion	prompt	pages	in	both	reading	sessions	(10	in	

each	session).	The	discussion	prompts	in	the	second	reading	session	were	more	

challenging	than	those	in	the	first	reading	session.	All	the	discussion	prompt	pages	had	

automatic	audio	narration	in	English	and	written	text	in	English	and	Chinese	for	parents'	

reference.	The	discussion	prompts	were	automatically	played	as	the	users	were	reading	the	

story	but	they	could	stop	the	narration	and	skip	the	discussion	page	by	clicking	on	the	

“next”	button.		
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Figure	6.	Demonstration	of	a	multiple-choice	discussion	prompt	page	with	feedback.		
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Figure	7.	Demonstration	of	an	open-ended	discussion	prompt	page	with	feedback.			
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(5) Bilingual	support.		

In	order	to	better	engage	non-English-speaking	parents	in	this	dialogic	reading	

process	with	their	children,	we	provide	L1	(first	language)	support	on	every	page.	By	

reading	the	Chinese	translation	of	the	story,	statement	windows	and	dictionary	windows,	

we	hypothesize	that	parents	can	provide	some	scaffolding	to	the	child	about	the	new	

vocabulary	and	the	story.	We	also	hypothesize	that	with	the	bilingual	support,	parents	can	

have	more	meaningful	conversations	with	the	children	on	discussion	pages,	which	might	

be	beneficial	for	children’s	story	comprehension,	word	learning	and	language	

development.		

3.8. Prototype	testing		

To	test	the	usability	of	the	storybook	system,	parents	read	the	story	on	a	touch	

screen	tablet	with	their	children	twice	at	home.	Three	of	the	10	families	were	assigned	to	

read	the	story	without	the	Chinese	translation	and	the	remaining	seven	families	read	the	

bilingual	version.	The	two	shared-reading	sessions	were	video	recorded	by	the	parents	

using	a	second	mobile	device.	After	the	second	shared-reading	session,	the	research	

assistants	conducted	interviews	with	both	parents	and	children	on	their	user	experiences	

and	perceptions.		

User	experience	from	observations	and	interviews	revealed	the	following	findings.	

First,	most	parents	and	children	had	a	satisfactory	experience	reading	the	storybook	with	

their	children.	The	sole	technical	issue	reported	by	some	parents	was	that	the	page	loading	

time	was	too	long,	interfering	with	user	experiences.	Second,	parents	believed	that	the	

parent-child	shared	storybook	reading	was	more	effective	and	beneficial	to	their	children’s	
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learning	compared	with	children	reading	storybooks	alone.	Third,	the	character	statement	

hotspots	were	the	most	popular	feature	among	children.	Finally,	some	parents	did	not	have	

sufficient	English	proficiency	and	confidence	to	read	the	story	in	English.	A	parent	who	

read	the	English-only	version	of	the	story	said:	“I	am	not	very	motivated	to	teach	my	kid	

(during	shared	reading).	One	major	reason	is	that	I	do	not	have	confidence	in	my	English	

skills	…..	There	were	a	lot	of	words	that	I	did	not	know,	such	as	oakleaf	butterfly	and	lizard.	

When	I	was	in	college	ten	years	ago,	I	passed	the	College	English	Test	6	and	my	English	

pronunciation	was	beyond	the	average	of	my	peers,	but	now	in	order	to	teach	each	word,	I	

will	have	to	search	each	word	on	Baidu	(a	Chinese	search	engine).	A	lot	of	words	in	the	

story	look	familiar	but	I	just	could	not	remember	what	they	mean.”	Thus,	the	L1	support	

was	confirmed	as	a	necessary	feature	for	promoting	parental	involvement	and	optimizing	

the	learning	opportunities	for	the	children.	

Based	on	the	user	experience,	feedback	and	suggestions	of	the	users,	we	refined	and	

improved	the	high-tech	prototype	in	the	following	ways:	a)	we	adopted	bilingual	support	

as	a	standard	feature	for	our	e-books,	providing	Chinese	translation	on	all	English	text	to	

support	parents	with	limited	English	proficiency;	b)	we	added	more	character	statement	

hotspots;	and	c)	to	reduce	the	lags	in	page	loading	time,	we	further	optimized	the	website	

by	upgrading	the	bandwidth	and	minimizing	the	e-book	html	file	sizes.		

In	addition	to	the	interactive	features,	the	system	also	allows	researchers	to	track	

the	user	activities	by	recording	clickstream	data	in	the	user	logs.	Five	types	of	activities	are	

tracked	in	the	log	data:	clicks	on	the	page	turning	buttons,	clicks	on	the	replay	buttons,	
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answers	to	the	discussion	questions,	clicks	on	the	character	statement	hotspots,	and	clicks	

on	the	vocabulary	dictionary	hotspots.	 	
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Figure	8.	Demonstration	of	the	user	log	data	for	one	of	the	participants.		 	
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4. Evaluation	Study	and	Parent-child	Interaction	

4.1. Research	questions	

We	conducted	an	evaluation	study	to	examine	how	much	story-related	English	

vocabulary	the	children	gained	from	reading	the	story	using	the	designed	e-book	app	twice	

with	their	parents	who	have	none	to	limited	English	proficiency.	Following	the	experiment,	

we	also	investigated	the	self-reported	user	experiences	and	perceptions	from	both	the	

parents	and	the	children,	and	examined	how	children	and	parents’	characteristics	interact	

with	the	learning.	The	following	research	questions	guided	our	study	design:	

1. What	is	the	English	vocabulary	learning	effectiveness	of	the	designed	e-book	app?	

2. How	do	children’s	characteristics	(age,	gender,	English	vocabulary	baseline	skills)	

and	parents’	English	proficiency	level	interact	with	children’s	English	vocabulary	

learning	outcomes	during	the	e-book	shared	reading?	

3. What	are	parents’	and	children’s	perceptions	and	experiences	of	the	e-book	design	

features?	

4.2. Methods		

4.2.1. Participants	

To	evaluate	the	refined	prototype,	we	recruited	another	83	parent-child	pairs	for	a	

total	of	166	participants.	Children	who	met	the	following	criteria	were	considered	for	

recruitment:	3-7	years	of	age;	first	language	is	Chinese;	have	web	accessible	touch-screen	

tablets	or	laptops	at	home.	Using	a	snowball	sampling	approach,	the	lead	researcher	

contacted	potential	participants	through	social	media	platforms.	The	average	age	of	the	
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children	was	5.11	years	old.	All	children	were	born	and	raised	in	China.	All	parents	were	

native	Chinese	speakers	with	a	wide	range	of	English	proficiency	level,	education	level	and	

socioeconomic	status.	Detailed	demographic	information	of	the	participants	is	in	Table	1.		
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Table	1.	Parent	and	Child	Demographics	for	the	Evaluation	Study.		

	
Children	 	 N	 %	

Age	 	 Mean=5.11	 SD=1.20	

Female	 	 34	 39.8%	

English	Skill	

None	
Beginner	

36	
19	

43.4%	
22.9%	

	 Intermediate	 									14	 16.9%	

Parents	

Advanced	 14	 16.9%	

Age	 	 Mean=34.00	 SD=4.49	

Female	 	 79	 95.2%	

Degree	

Associate’s	
Bachelor’s	

									12	
40	

14.5%	
48.2%	

	 Master’s	 24	 28.9%	
	 Doctorate’s	 7	 	8.4%	

Monthly	
Household	
Income	(CNY)	

<10000	
10001-20000	
20001-30000	

									12	
40	
24	

14.5%	
48.2%	
28.9%	

	 >30000	 7	 	8.4%	

English	Skill	

None	
Beginner	

5	
43	

6.0%	
51.8%	

	 Intermediate	 22	 25.5%	
	 Advanced	 13	 15.7%	
	
Note:	National	monthly	household	income	in	the	city	is	¥7305	on	average,	as	
reported	by	China’s	national	bureau	of	statistics	(Jan	2021).	
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4.2.2. Procedures	

Prior	to	the	shared	reading	sessions,	all	child	participants	completed	an	English	

Story	Vocabulary	Test	with	trained	research	assistants	via	Zoom.	Meanwhile,	parents	

completed	a	questionnaire	about	their	demographics	and	home	literacy	practices.	After	

completing	the	pre-study	measures,	parents	were	assigned	a	username	and	a	password	to	

log	in	to	their	account	on	the	e-book	website.	Parents	and	children	then	read	the	story	

twice	on	their	own	touch-screen	tablets	within	a	period	of	two	to	three	days,	video	

recording	the	reading	sessions	through	Zoom	meetings.	Demonstrations	of	parents	reading	

the	e-book	with	their	children	are	presented	below	in	Figure	9	and	Figure	10.	Within	24	

hours	of	completing	the	second	reading	session,	the	child	participants	completed	the	

English	Story	Vocabulary	Test	with	trained	research	assistants	via	Zoom.	Following	the	

post-test,	we	conducted	semi-structured	interviews	with	the	parents	and	children.	Trained	

bilingual	research	assistants	conducted	open	coding,	axial	coding,	and	selective	coding	

(Muller	&	Kogan,	2010)	to	identify	topics	of	interest,	gain	insights	into	their	experiences	

and	perceptions	of	the	system.	
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Figure	9.	Demonstration	of	a	mother	reading	the	e-book	with	her	daughter.		
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Figure	10.	Demonstration	of	a	father	reading	the	e-book	with	his	daughter.		
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4.2.3. Measure	

The	English	Story	Vocabulary	Test	was	administered	to	assess	children’s	story-related	

vocabulary	knowledge	before	and	after	the	reading	sessions.	This	test	contained	two	

subtests:	Story	Receptive	Vocabulary	and	Story	Expressive	Vocabulary.	In	the	Story	

Receptive	Vocabulary	subtest,	25	English	words	from	the	story	were	read	to	the	children,	

who	selected	which	of	four	pictures	displayed	on	the	screen	best	depicted	the	target	word.	

In	the	Expressive	Vocabulary	subtest,	the	children	were	asked	to	name	in	English	25	story-

related	words,	shown	one	by	one.	Each	item	was	worth	one	point,	yielding	a	maximum	

possible	score	of	25	for	both	subtests	and	a	total	score	of	50.	The	overall	reliability	of	this	

test	yielded	a	Cronbach’s	alpha	of	.97.	

4.3. Results	

4.3.1. English	Vocabulary	Learning	Effectiveness	

We	examined	the	learning	effectiveness	of	our	e-book	through	descriptive	analysis	and	

paired	t-tests.	Children	showed	significant	gains	in	Receptive	Vocabulary,	t	(82)	=	12.60,	p	

<	.001,	Cohen’s	d	=	1.38,	and	Expressive	Vocabulary,	t	(82)	=	9.98,	p	<	.001,	Cohen’s	d	=	

1.09.	from	pretest	(Receptive	Vocabulary	Subtest:	M	=10.28,	SD	=	7.61;	Expressive	

Vocabulary:	M	=13.39,	SD	=	7.78)	to	post-test	(Receptive	Vocabulary	Subtest:	M	=10.28,	SD	

=	7.61;	Expressive	Vocabulary:	M	=13.39,	SD	=	7.78).	Thus,	parent-child	joint	reading	of	our	

e-book	led	to	moderate	to	large	gains	in	storybook	vocabulary.	
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Figure	11.	Story	Receptive	and	Expressive	Vocabulary	Pre-	and	Post-test	scores.	
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4.3.2. Child	characteristics	and	Vocabulary	Learning	Outcome	

We	calculated	a	regression	analysis	to	examine	how	children’s	initial	English	

vocabulary	knowledge	and	demographic	characteristics,	such	as	age,	gender,	and	their	

parents’	English	proficiency	contribute	to	their	growth	in	story	vocabulary	knowledge.	

After	auto-regressing	the	English	vocabulary	gain	on	children’s	baseline	vocabulary	scores	

(b	=	0.34,	p	<.001),	we	found	that	the	baseline	vocabulary	scores	had	a	quadratic	relation	

with	story	vocabulary	gain	(b	=	-.01,	p	<.001).	Details	of	the	regression	model	can	be	found	

in	Table	2.	Figure	12	shows	that	children	with	midrange	vocabulary	knowledge	showed	the	

greatest	gains	in	story	vocabulary	knowledge,	while	at	the	extreme	ends	of	the	scale	

showed	the	least	gains.	This	quadratic	relationship	suggests	that	children	with	little	initial	

vocabulary	knowledge	have	more	limited	word	learning	benefits	from	the	e-book,	while	

children	with	larger	vocabularies	at	pretest	experienced	ceiling	effects	in	word	learning.	

None	of	the	demographic	control	variables	contributed	to	growth	in	story	vocabulary	

knowledge.	
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Figure	12.	Children’s	English	story	vocabulary	gains	as	a	function	of	initial	vocabulary	
knowledge	
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Table	2.	Regression	Table	on	the	English	Story	Vocabulary	Gains.		

		 b	 SE	 T	value	 P	Value	

Vocabulary	Pretest	 0.34	 0.09	 3.57	 0.001	

Vocab	Pretest	2	 -0.01	 0.002	 -3.82	 0.000	

Child	Age	 0.17	 0.36	 0.48	 0.63	

Child	Gender	 0.1	 0.74	 0.13	 0.89	

Parent	English	 0.11	 0.45	 0.24	 0.81	

Constant	 2.2	 1.91	 1.15	 0.26	
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4.3.3. User	Experience	

In	the	interviews,	94%	of	the	children	reported	they	enjoyed	reading	this	e-book,	

because	of	the	interactive	features,	interesting	story	plot	and	beautiful	illustrations.	

Similarly,	92%	of	the	parents	considered	our	e-book	as	an	effective	English	learning	tool	

and	enjoyed	this	parent-child	reading	activity.	The	user	experiences	and	perceptions	about	

the	five	e-book	design	features	are	described	below.	

Story	Narration.		

Most	parents	(92%)	and	children	(82%)	liked	the	English	story	narration.	

Specifically,	parents	appreciated	the	narrator's	authentic	English	pronunciation	and	its	

expressive	prosody.	Importantly,	some	parents	mentioned	that	the	narration	maintained	

their	children’s	attention,	providing	them	with	an	authentic	and	appealing	story	reading	

experience.	The	narration	provided	children	with	prosodic	cues	to	parse	the	oral	language	

and	support	comprehension	(Rahbar	et	al.,	2020),	and	model	English	pronunciation.	

Children	were	also	attracted	by	the	dramatic	voices	of	the	story	characters:	“I	like	that	the	

black	bird	has	a	husky	and	scary	voice	and	the	Little	Oak	sounds	cute.”	However,	it	was	less	

attractive	to	children	who	lacked	sufficient	English	proficiency	to	comprehend	the	English	

narration	and	needed	parental	support.	

Multimedia	Dictionary.		

Ninety-two	percent	of	the	parents	and	88%	of	the	children	reported	that	they	liked	

the	customized	multimedia	dictionaries.	Parents	found	these	dictionaries	successfully	

combined	education	with	recreation,	noting,	“It	is	fun	and	at	the	same	time,	helps	reinforce	
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vocabulary	learning”.	Yet	parents	who	clicked	on	the	dictionary	too	frequently	believed	it	

overloaded	their	children	cognitively.		

Many	children	were	attracted	to	the	dictionaries	by	the	illustrations	and	sample	

sentences.	They	observed,	“It	teaches	me	how	to	apply	these	words	into	sentences,”	and	

“The	fun	pictures	enabled	me	to	have	a	deeper	impression	on	the	new	words.”.	Children	

were	empowered	with	the	agency	provided	by	the	hotspots	embedded	in	the	illustrations	

and	superscripts,	reporting,	“When	I	don’t	understand	something,	I	would	simply	click	on	

it.”	The	dictionaries	were	also	appealing	to	children	because	of	the	animations	and	because	

the	customized	learning	materials	reflected	their	real-life	experiences.	“I	like	the	

dictionaries	because	the	animation	comes	from	my	favorite	cartoon,”	another	child	offered.	

Character	Statement.		

Character	statement	hotspots	were	children’s	(90%)	and	parents’	(96%)	favorite	

design	feature.	Touching	the	characters	on	the	screen	and	listening	to	their	dialogue	in	the	

moment	allowed	children	to	simulate	verbal	interaction	with	the	characters	in	the	story.	

According	to	the	children:	“...	I	can	talk	to	them	and	make	friends	with	them”,	“I	can	read	

their	mind	and	learn	what	they	would	say	at	that	moment”,	“It’s	just	so	much	fun	to	speak	

with	them.”	During	these	interactions,	children	established	recognition	and	emotional	

attachment	with	the	main	character.	For	example,	one	child	commented	he	liked	Little	Oak	

because	he	is	a	hero	and	can	protect	him.	For	most	parents,	the	entertaining	and	

interactive	nature	of	the	character	statement	played	a	critical	role	in	sustaining	children’s	

interest	and	attention	while	reading:	“It’s	great	in	that	it	brought	the	story	to	life”,	“My	

child	listens	to	the	story	more	carefully	with	these	character	statements.”	Yet,	they	
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recognized	the	importance	of	e-book	reading	as	a	joint	exercise,	as	“Children	might	be	too	

occupied	with	the	character	statements	to	learn	from	the	core	story	plot	reading	alone.”		

Discussion	Prompts.		

Almost	all	the	children	(82%)	and	parents	(98%)	liked	the	discussion	prompts.	

Indeed,	the	discussion	prompts	were	the	favorite	feature	for	several	children:	“I	love	it	the	

most.	It	helps	my	brain	run	really	fast!”;	“I	love	this	the	most	because	I	feel	so	excited	when	

I	get	the	questions	right.”	Another	common	reason	why	children	liked	the	discussion	

prompt	the	opportunity	to	engage	more	with	the	story’s	main	character,	Little	Oak,	who	

was	the	prompt’s	avatar:	“I	love	it	when	the	Little	Oak	raises	a	question	because	I	could	

learn	more	about	him,”;	“I	like	it	just	because	the	Little	Oak	is	there.”	However,	a	few	

children	were	less	interested	in	the	discussion	prompts	because	they	interrupted	the	

reading	flow.	The	discussion	prompts	were	parents’	favorite	feature	because	they	

encouraged	children	to	understand	the	story	more	deeply	and	engage	with	the	e-book:	“It	

triggers	him	to	think	logically,”;	“The	feedback	is	like	a	reward	that	makes	her	happy.”	

Bilingual	Support.		

We	obtained	feedback	on	bilingual	support	from	parents	because	our	young	

children	did	not	yet	have	the	reading	skills	to	read	the	Chinese	translations.	Most	(90%)	of	

the	parents	appreciated	the	bilingual	support	feature,	as	it	enabled	them	to	use	a	separate	

English-Chinese	dictionary	to	check	unfamiliar	English	vocabulary.	The	Chinese	translation	

boosted	their	confidence	in	explaining	the	story	to	their	children.	“It’s	the	best!	I	love	the	

Chinese	translation	because	I	have	limited	English	skills.	I	would	not	know	what	to	do	

without	it,”	said	one	parent.	The	parent	of	a	seven-year-old	child	recommended	that	
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bilingual	support	be	an	optional	feature	because	older	children	who	can	read	Chinese	may	

read	the	story	in	Chinese	and	ignore	the	English	content.	

4.4. Discussion	

4.4.1. English	Vocabulary	Learning	Outcomes	

Parent-child	shared	reading	has	been	considered	an	enjoyable	home	literacy	

practice	that	is	beneficial	for	children’s	word	learning	and	comprehension	skills	(Mol	et	al.,	

2008).		This	study	sought	to	develop	a	bilingual	English-Chinese	touchscreen	e-book	app	as	

a	learning	tool	for	children	in	Chinese-speaking	settings	to	develop	English	language	skills	

while	supporting	parent-child	joint	engagement.	Although	shared	reading	was	found	to	be	

less	effective	in	promoting	vocabulary	growth	in	second	language	settings	when	print	

books	were	used	(Chow	et	al.,	2010),	we	found	children	learned	on	average	4.76	new	

English	vocabulary	through	shared	reading	with	our	e-book.	These	gains	are	consistent	

with	the	2-5	word	gain	reported	for	older,	monolingual	children	in	a	recent	meta-analysis	

(Flack	et	al.,	2018).	Our	participants’	vocabulary	gains	are	particularly	noteworthy,	as	older	

children	are	more	proficient	in	acquiring	new	vocabulary	(Bion	et	al.,	2013).	Thus,	the	

findings	suggest	that	e-books	with	features	such	as	multimedia	bilingual	dictionaries	and	

discussion	prompts	can	create	engaging	and	meaningful	shared	reading	opportunities	that	

promote	young	children’s	second	language	learning.	

4.4.2. How	Child	and	Parent	Characteristics	Interact	with	English	Vocabulary	
Learning	

Shared	reading,	where	parents	scaffold	their	children’s	text	comprehension	when	

reading	together,	can	enable	children	to	read	more	difficult	texts	that	contain	richer	
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vocabulary,	and	more	sophisticated	themes(Stahl,	2012).	However,	shared	reading	may	be	

less	beneficial	when	children	in	EFL	settings	read	English	stories	with	their	non-English-

speaking	parents(Chow	et	al.,	2010).	Our	findings	show	that	a	well-designed	multimedia	

interactive	e-book	can	compensate	for	EFL	parents’	limited	English	proficiency	and	provide	

effective	digital	learning	experiences	for	young	English	learners	with	comparatively	more	

challenging	texts.	The	supportive	multimedia	features	in	the	app	enabled	non-English-

speaking	parents	to	read	and	learn	English	together	with	their	children,	while	the	children	

enjoyed	English	stories	with	higher	conceptual	density	that	is	more	developmentally	

appropriate.		

In	this	technology	mediated	shared	language	learning	environment,	the	only	factor	

that	interacted	with	vocabulary	learning	was	children’s	English	vocabulary	baseline	skills.	

The	quadratic	relationship	between	English	baseline	skills	and	vocabulary	learning	

outcome	may	be	that	children	who	have	preliminary	English	skills	are	overwhelmed	by	the	

new	alphabet,	vocabulary,	and	syntactic	structures	of	the	story.	Thus,	they	may	lack	

sufficient	English	skills	for	new	vocabulary	acquisition	than	those	children	with	

preliminary	English	skills.	Similarly,	while	children	with	more	advanced	English	skills	

might	enjoy	the	e-book,	they	learned	fewer	new	words	because	the	vocabulary	was	already	

familiar.	This	pattern	is	consistent	with	the	view	that	children	learn	most	when	books	or	e-

books	are	at	their	instructional	level	(Betts,	1946;	Halladay,	2012),	or	Zone	of	Proximal	

Development	(Vygotsky,	1978).	An	implication	of	this	is	that	children’s	English	proficiency	

should	be	weighted	more	than	age	in	algorithms	for	recommending	storybooks	and	

designing	storybook	apps	for	EFL	contexts.		
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4.4.3. How	E-book	Design	Features	Support	Learning		

Our	e-book	incorporated	five	multimedia	features	to	better	meet	the	learning	and	

social	needs	of	young	English	learners	and	their	parents.	We	identified	three	ways	of	how	

the	design	features	of	the	e-book	system	facilitate	learning	during	the	parent-child	shared	

reading	in	EFL	settings.	

Providing	support	for	parents’	limited	English	proficiency	and	parent-child	interaction	

Parents’	limited	proficiency	in	English	is	a	primary	challenge	for	parent-child	shared	

reading	of	English	stories	in	EFL	settings.	Without	sufficient	English	knowledge,	many	

parents	lack	confidence	in	their	comprehension	of	the	stories	and	reading	aloud	in	English,	

thereby	limiting	the	benefits	of	shared	reading	(Chow	et	al.,	2010).	We	found	that	the	

English	audio	narration	and	discussion	prompt	in	English	and	Chinese	provided	parents	

with	enough	bilingual	support	to	actively	engage	in	the	shared	reading	of	this	e-book.	

Although	audio	narration	may	not	be	beneficial	for	parent-child	shared	reading	in	

their	native	language	(Dore	et	al.,	2018),	we	found	in	EFL	settings,	parents	appreciated	the	

English	narration	because	it	exposed	their	children	to	an	authentic	model	of	oral	English.	

Moreover,	parents	believed	the	discussion	prompts	enabled	them	to	contribute	to	their	

children’s	English	learning,	as	the	prompts	sparked	meaningful	discussions	and	enabled	

them	to	evaluate	and	reinforce	their	children’s	comprehension.	These	supportive	features	

enabled	parents	and	children	to	code-switch	between	Chinese	and	English	while	shared	

reading	(Cummins,	1991),	enhancing	the	learning	experience	by	reducing	the	constraints	

of	limited	English	proficiency.	This	finding	implies	that	when	designing	storybook	apps	for	
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multilingual	families,	it	is	important	to	embed	design	features	such	as	audio	narration	and	

bilingual	support	that	facilitate	parental	engagement	and	joint	learning	experiences.		

Contributing	to	the	establishment	of	the	parasocial	relationship	with	story	characters	

Studies	show	that	children	learn	more	effectively	from	media	characters	whom	they	

develop	strong	parasocial	relationships	with	(Brunick	et	al.,	2016;	Calvert	et	al.,	2014).	

Three	factors	are	suggested	by	recent	research	that	contribute	to	the	formation	of	bond	

between	media	and	children:	attachment,	character	personification,	and	social	realism	

(Bond	&	Calvert,	2014).	Yet,	this	line	of	research	has	mainly	focused	on	mainstream	media	

such	as	TV	shows;	the	design	of	story	characters	to	promote	parasocial	relationships	

during	shared	digital	reading	activities	is	rarely	discussed.		

In	the	current	study,	we	found	that	well-designed	storybook	apps	with	interactive	

multimedia	features	are	beneficial	for	building	emotional	attachment	with	the	story	

character	by	contributing	to	attachment,	character	personification	and	social	realism.	For	

example,	the	discussion	prompts	with	immediate	feedback	provided	a	unique	space	for	the	

children	to	learn	more	about	the	character	and	develop	a	closer	relationship	by	connecting	

their	own	real-life	experiences	through	joint	interactions.	This	real-world	relevance	may	

foster	children’s	sense	of	social	realism	and	hence	establish	an	emotional	bond	with	the	

media	character	(Troseth	et	al.,	2006).	Moreover,	the	character	statement	hotspots	expose	

children	to	the	in-the-moment	dialogues,	facial	expressions	and	person-like	emotions	such	

as	frustration,	sadness,	and	happiness.	The	human-like	needs	and	emotional	capabilities	of	

Little	Oak,	together	with	his	brave	actions	and	unique	camouflage	ability,	facilitated	

character	personification,	trust	(Bernath	&	Feshbach,	1995)	and	attachment	(Bond	&	
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Calvert,	2014),	which	are	believed	to	be	key	to	the	formation	of	parasocial	relationships.	

These	findings	provided	critical	implications	for	storybook	app	designers	and	researchers	

that	some	interactive	features	such	as	character	statement	and	discussion	prompts	with	

feedback	should	be	incorporated	into	the	story-based	learning	system	as	an	effective	

approach	to	develop	parasocial	relationships	between	children	and	the	story	characters	

and	promote	engagement.		

Maximizing	comprehensibility	and	language	exposure	

Maximizing	text	comprehensibility	and	L2	language	exposure	is	key	to	successful	

vocabulary	learning	and	comprehension	in	English	language	learning	instructions	(al	

Zoubi,	2018;	Chaudron,	1985).	In	the	current	study,	we	found	two	design	features,	

customized	multimedia	dictionaries	and	character	statement	hotspots,	beneficial	for	this	

particular	learner	population.		

Unlike	the	dictionaries	in	many	commercialized	storybook	apps	which	do	not	offer	

customized	content	or	visual	support	to	young	children,	our	multimedia	dictionary	

incorporated	evidence-based	principles	for	vocabulary	instruction	(Beck	et	al.,	2013),	such	

as	providing	comprehensible	input	through	developmentally	appropriate	definitions,	

translations	to	Chinese,	and	the	use	of	sample	sentences	to	contextualize	word	meanings.	

The	inclusion	of	age-appropriate	animations	and	sample	sentences	not	only	facilitated	

meaning	making	of	the	unfamiliar	vocabulary,	but	also	helped	sustain	and	redirect	

children’s	attention	to	the	story.	We	also	found	that	well-designed	character	statement	

hotspots	can	be	engaging,	as	children	activated	hotspots	many	times.	The	repeated	

exposure	to	oral	language	supports	language	acquisition	(Waring	&	Nation,	2004).	Indeed,	
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after	listening	to	the	character	statements	repeatedly,	some	children	incorporated	the	

character	statement	sentences	into	their	story	retellings,	mimicking	the	narrator’s	prosody.	

Therefore,	when	designing	storybook	apps	for	multilingual	contexts,	developers	might	

consider	the	importance	of	incorporating	age-appropriate	and	engaging	multimedia	

features	such	as	customized	multimedia	dictionaries	in	digital	storybook	apps	to	maximize	

language	learning	opportunities	for	bilingual	children.	

4.4.4. Challenges	and	tensions	during	design	

Tensions	and	challenges	were	also	identified	during	the	participatory	e-book	design.	

One	challenge	was	the	divergent	demands	and	expectations	held	by	parents	and	their	

children	about	the	storybook	reading	activity.	Most	parents	considered	storybook	apps	as	

an	important	source	of	English	language	input	and	the	shared	reading	experiences	as	a	key	

opportunity	to	improve	their	children’s	English	skills.	Thus,	from	the	parents'	perspective,	

“learning	English”	served	as	a	primary	goal	for	the	e-book	design	and	reading.	Guided	by	

this	strong	educational	purpose,	during	reading,	some	parents	tended	to	frequently	request	

that	the	children	activate	the	hotspots	on	vocabulary,	listen	to	the	English	words/sentences	

and	repeat	afterwards	as	practice.	In	contrast,	children	simply	wanted	to	enjoy	the	story	

and	have	fun	with	the	technology.	Through	the	interviews	with	children,	we	found	that	

being	asked	to	repeat	the	English	words	or	sentences	that	they	struggled	to	pronounce	

diminished	their	user	experiences	and	motivation	for	joint	reading.	One	girl	stated,	“I	

prefer	to	read	the	story	myself	because	my	mom	always	asked	me	to	read	the	English	

words	that	I	don’t	know.”	Further,	we	observed	that	children	showed	greater	interest	in	the	

hotspots	in	the	illustrations	where	“animals	can	talk	to	them”	rather	than	the	vocabulary	
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hotspots	preferred	by	their	parents.	Thus,	to	balance	the	power	between	the	two	

stakeholders	and	boost	children’s	motivation,	we	decreased	the	dictionary	hyperlinks	in	

the	English	text	and	instead	focused	more	on	the	story	characters.	In	future	participatory	

design	with	multiple	stakeholders	including	children,	tensions	between	the	stakeholders	

should	be	recognized	and	the	power	should	be	balanced	between	children	and	adults.	

Another	challenge	during	the	design	process	was	incorporating	the	wide	range	of	

demands	and	baseline	language	skills	from	the	parents	and	children.	Due	to	the	variance	in	

the	socioeconomic	status,	parents’	education	level	and	uneven	distribution	of	English	

language	resources,	children	showed	a	wide	range	of	baseline	English	skills.	To	design	an	e-

book	system	which	can	meet	the	demands	of	children	with	no	English	proficiency	to	fluent	

English	skills	is	of	great	difficulty.	Our	participatory	design	study	suggests	that	involving	

parents	as	a	mediator	in	this	e-book	learning	process	allows	flexibility	in	the	e-book	use	for	

children	with	various	learning	demands.	A	well-designed	digital	storybook	with	features	to	

support	parent-child	engagement	can	empower	parents	with	flexibility	and	agency	to	

provide	individualized	reading	experiences,	social	interactions,	and	authentic	bilingual	

language	input	for	their	children.	Our	study	highlights	the	importance	of	parents	as	

mediators	to	individualize	the	learning	experience	to	their	children’s	needs	and	suggests	

recommendations	for	how	e-books	should	be	designed	to	support	such	parent-child	joint	

engagement.		
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4.5. Limitations	and	Future	Directions	

Some	limitations	need	to	be	considered	when	interpreting	the	findings.	First,	the	

evaluation	study	was	not	a	randomized	controlled	trial,	which	means	that	other	factors	

may	have	contributed	to	the	vocabulary	gain	from	post-	to	pre-tests	such	as	English	

exposure	to	target	words	outside	of	the	experiment.	However,	given	that	the	participants	

were	living	in	China	and	the	experiment	was	finished	within	a	short	period	of	time,	the	

exposure	to	the	target	words	in	English	should	be	minimal.	Second,	due	to	the	constraints	

during	COVID-19,	the	contextual	inquiry	and	design	was	conducted	virtually	with	6	

participants,	although	the	data	collected	through	virtual	interviews,	observations	and	

Zoom	meetings	were	sufficient	to	inform	design.	Future	research	can	consider	a	more	

systematic	and	comprehensive	review	and	evaluation	of	the	commercial	storybook	apps	on	

the	market	to	provide	evidence	for	the	teacher	and	parents	in	selecting	bilingual	storybook	

apps	and	to	inform	designers	and	educators	in	future	e-book	design	for	the	EFL	and	

bilingual	setting.	Another	future	direction	is	to	explore	empowering	the	avatar	with	

bilingual	conversational	agents	and	the	applicability	of	the	character	statement	feature	in	

other	technologies	such	as	augmented	reality.	
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5. Randomized	Controlled	Trial	on	Discussion	Prompts	

5.1. Study	aims	and	Research	Questions	

Whereas	e-book	multimedia	and	interactive	features	such	as	audio	narration,	

animation,	or	interactive	games	are	unlikely	to	support	and	may	hinder	parental	

engagement,	discussion	prompts	may	have	the	potential	to	facilitate	parent-child	dialogic	

reading	(Strouse	et	al.,	2013).	Embedding	discussion	pages	in	the	e-book	allows	the	app	to	

prompt	story-related	questions	for	the	readers,	create	space	for	parent-child	joint	

engagement,	and	stimulate	meaningful	discussions	about	the	story	and	vocabulary.	

Moreover,	reading	e-books	with	discussion	prompts	may	improve	parents'	dialogic	reading	

techniques,	especially	for	parents	from	low	socioeconomic	backgrounds.	For	example,	in	an	

e-book	experiment	conducted	by	Troseth	and	colleagues	(Troseth	et	al.,	2020b),	parent-

child	pairs	from	low	socioeconomic	families	read	a	narrated	e-book	twice	with	or	without	

questions.	In	the	enhanced	e-book	condition,	an	avatar	asked	questions,	which	were	more	

straightforward	in	the	first	reading	and	more	challenging	in	the	second	reading.	They	

found	that	parents	with	the	enhanced	e-books	spoke	more	than	three	times	more	with	

their	children,	with	a	greater	breadth	of	vocabulary	than	parents	using	the	unmodified	e-

book.	Despite	the	differences	in	parent-child	interactions,	children	who	used	the	enhanced	

e-books	did	not	have	better	learning	outcomes	than	those	who	used	the	unmodified	e-

books.	

Although	the	literature	illustrates	the	potential	benefits	of	embedding	discussion	

questions	in	e-books	to	facilitate	dialogic	reading,	it	is	unclear	how	this	design	feature	

impacts	parent-child	shared	reading	in	an	EFL	context.	By	prompting	children	and	parents	
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with	bilingual	story-related	questions	with	audio	and	visual	cues,	evaluating	children's	

responses,	and	providing	contingent	feedback,	the	technology-enhanced	e-book	may	

facilitate	dialogic	reading	and	improve	children's	digital	learning	outcomes.	To	the	best	of	

our	knowledge,	no	studies	have	investigated	the	applicability	and	effectiveness	of	bilingual	

discussion	prompts	in	facilitating	dialogic	reading	in	EFL	settings.	Thus,	the	current	study	

aims	to	examine	and	understand	the	role	of	bilingual	e-book	discussion	prompts	in	parent-

child	shared	digital	reading	in	an	EFL	context.		

The	following	research	questions	guided	the	study	design	and	implementation:		

1. What	is	the	impact	of	embedded	bilingual	discussion	prompts	with	immediate	

feedback	on	children's	story	comprehension,	prompted	story	retelling,	and	English	

vocabulary	learning?	

2. To	what	extent	are	the	user	activities	on	the	discussion	pages	(including	the	number	

of	close-ended	discussion	questions	attempted	to	answer,	the	number	of	questions	

answered	correctly	at	the	first	trial,	and	time	spent	on	discussion	pages)	correlated	

with	children's	story	comprehension,	prompted	story	retelling,	and	English	

vocabulary	scores	for	the	children	in	the	treatment	group?	

3. What	are	the	main	ways	that	parents	respond	to	discussion	prompts,	and	how	do	

they	appear	to	affect	children's	learning?	

4. What	are	parents'	and	children's	self-reported	experiences	and	perceptions	of	the	

embedded	discussion	prompts	in	the	bilingual	e-book?		
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5.2. Methods	

This	chapter	focuses	on	one	design	feature—bilingual	discussion	prompts,	and	its	

impact	on	children's	learning.	This	experimental	study	used	both	quantitative	and	

qualitative	analysis.	We	conducted	a	randomized	controlled	trial	to	answer	the	first	

research	question	and	examined	how	bilingual	discussion	prompts	impact	children's	story	

comprehension,	story	retelling,	and	story	vocabulary	learning	outcomes	after	two	shared-

reading	sessions.	We	conducted	a	correlational	analysis	using	the	clickstream	data	to	

answer	the	second	research	question.	Variables	gleaned	from	the	clickstream	data	included	

the	number	of	multiple-choice	questions	that	users	attempted	to	answer,	the	number	of	

questions	answered	correctly	at	the	first	trial,	and	time	spent	on	discussion	pages	

(including	close-ended	and	open-ended	questions).	For	the	third	research	question,	we	

randomly	selected	20	videos	of	the	reading	sessions	from	the	treatment	group	and	

explored	the	parent-child	interactions	on	discussion	pages.	Using	bottom-up	qualitative	

analysis,	we	aimed	to	identify	verbal	responses	and	user	behaviors	that	reflect	how	

discussion	prompts	may	or	may	not	facilitate	learning.	To	answer	the	last	research	

question,	we	examined	the	self-reported	experiences	and	perceptions	about	the	e-book	and	

the	embedded	discussion	prompts	based	on	the	data	collected	through	parent	

questionnaires	and	interviews	with	both	parents	and	children	after	the	two	reading	

sessions.	Details	of	the	methods	and	an	introduction	of	the	e-book	with	the	discussion	

prompt	feature	are	provided	below.		
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5.2.1. An	introduction	of	the	interactive	storybook	

The	first	author	wrote	the	e-book	"The	Story	of	an	Orange	Oakleaf."	It	is	a	story	of	an	

oakleaf	butterfly	who	dislikes	its	dry-leaf-like	wings	but	eventually	learns	to	appreciate	

them	as	their	dry-leaf	appearance	plays	a	crucial	role	in	saving	its	butterfly	friends	from	an	

evil	bird.	This	storybook	was	hosted	on	a	website	with	several	multimedia	and	interactive	

features,	including	English	narration,	multimedia	dictionaries,	bilingual	support,	and	

character	statement	hotspots	where	users	could	click	on	the	items/characters	and	listen	to	

some	story-related	statements	by	the	characters.	The	only	difference	between	the	e-books	

for	the	treatment	and	the	control	groups	was	that	the	bilingual	discussion	prompts	with	

feedback	were	embedded	in	the	e-books	for	the	treatment	group.	While	the	control	group's	

e-books	did	not	include	discussion	prompts,	all	other	multimedia	and	interactive	features	

matched	the	treatment	group's.	For	a	detailed	description	about	the	discussion	prompts,	

please	refer	to	section	3.7.		

5.2.2. Study	design	and	procedures	

To	examine	the	impact	of	the	discussion	prompts	on	children's	learning	outcomes,	

we	conducted	a	randomized	controlled	trial	with	107	young	English	learners	and	their	

parents	whose	first	language	is	Chinese.	Initially,	we	recruited	130	families,	but	due	to	the	

difficulties	with	remote	data	collection,	internet	issues,	device	issues,	and	parents'	tight	

schedules,	107	families	completed	the	full	set	of	procedures.	During	the	experiment,	

children	and	their	parents	were	randomly	assigned	into	either	(1)	the	treatment	group	

where	parents	read	the	e-book	embedded	with	discussion	prompts	with	their	children	

twice	or	(2)	the	control	group	where	parents	read	the	e-book	without	discussion	prompts	
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with	their	children	twice.	We	intentionally	assigned	more	children	to	the	treatment	group	

(1.5	times	control).	The	two	reading	sessions	took	place	in	children's	homes	on	two	

scheduled	consecutive	days.		

Children	were	administered	three	post-tests	following	the	two	reading	sessions:	

English	Story	Vocabulary	Test	-	Receptive	and	Expressive	Vocabulary	Subtests,	Story	

Comprehension	Test,	and	Story	Retelling	Test.	All	assessments	were	administered	through	

Zoom.	Parent-child	interactions	during	the	two	reading	sessions	were	also	videotaped	by	

parents	using	another	mobile	device.	Following	the	post-tests,	parents	completed	a	

questionnaire,	and	we	conducted	semi-structured	interviews	with	the	parents	and	children	

to	gain	information	about	their	perceptions	and	experiences	with	the	discussion	prompts.		

5.2.3. Participants		

Children	who	met	the	following	criteria	were	considered	for	recruitment:	(1)	3-7	

years	of	age;	(2)	first	language	is	Chinese;	(3)	do	not	have	severe	learning	disabilities,	

cognitive	disabilities,	or	developmental	delay	reported	by	the	teacher;	(4)	do	not	have	

other	physical	disabilities	which	might	hinder	them	from	reading	the	e-book	(e.g.,	hearing	

impairment);	and	(5)	have	web-accessible	touchscreen	tablets	or	computers	at	home.	

Inclusion	criteria	for	parents	were:	(1)	Chinese	native	speakers	and	(2)	do	not	have	other	

physical	disabilities	which	might	hinder	them	from	reading	the	e-book	(hearing	

impairment).	Using	a	snowball	sampling	approach,	the	lead	researcher	and	research	

assistants	reached	out	to	potential	participants	through	social	media	platforms.	We	sent	

the	Study	Information	Sheet	in	English	and	Chinese	to	the	parents	for	careful	review.	The	

lead	researcher	and	the	research	assistants	addressed	all	the	parents'	and	children's	
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questions.	Of	the	107	parent-child	pairs	that	completed	the	study,	103	lived	in	China	and	4	

lived	in	the	United	States.		

5.2.4. Measures	

English	Story	Vocabulary	Test	was	administered	to	assess	the	amount	of	story-

related	vocabulary	children	mastered	after	the	two	reading	sessions.	This	test	contained	

two	subtests:	Story	Receptive	Vocabulary	and	Story	Expressive	Vocabulary,	and	each	

subtest	consisted	of	25	items	(50	in	total).	In	the	Receptive	Vocabulary	subtest,	children	

heard	one	English	word	or	phrase	from	the	story	and	selected	which	four	pictures	

displayed	on	the	screen	best	illustrate	that	term.	The	test	instructions	were	in	Chinese.	In	

the	Expressive	Vocabulary	subtest,	children	were	shown	four	big	pictures	consisting	of	25	

story-related	items	(5-8	items	on	each	picture).	Test	administrators	used	their	mouse	to	

point	to	an	image	illustrating	each	target	word	and	asked	the	children	to	name	it	in	English.	

Children	scored	one	point	for	each	item	correctly	named	in	English	and	a	score	of	zero	for	

incorrect	responses	and	no	responses.	This	test	yielded	a	Cronbach	Alpha	of	.97.		

Story	Comprehension	Test.	After	the	two	shared-reading	sessions,	children	were	

given	a	comprehension	test	to	evaluate	their	understanding	of	the	story.	The	

comprehension	test	consisted	of	seven	sets	of	questions.	Three	of	the	question	sets	

included	a	simple	closed-ended	question	followed	by	a	follow-up	open-ended	question	

(e.g.,	“Did	Little	Oak	use	his	camouflage	when	saving	his	friends?	How	did	he	do	it?”)	and	

the	other	four	included	only	one	open-ended	question	in	each	question	set	(e.g.,	“Why	did	

everyone	say	that	Little	Oak	is	a	real	hero?”).	Close-ended	questions	asked	simple	

questions	such	as	yes	or	no	questions	and	children	received	scores	of	1	for	correct	
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responses	and	0	for	incorrect	answers	and	nonresponses.	Open-ended	questions	were	wh-	

questions	that	required	a	longer	response	and	were	scored	on	a	scale	of	0-3,	with	0	

representing	nonresponses	or	completely	incorrect	answers	and	3	representing	thorough	

and	correct	answers.	Answers	received	a	score	of	1	if	the	child	mentioned	an	on-topic	word	

or	a	phrase,	but	the	answer	was	generally	incorrect	or	irrelevant.	Responses	received	

scores	of	2	if	they	were	partially	correct.	Story	comprehension	questions	were	read	aloud	

in	English	and	Chinese,	and	children	answered	in	their	preferred	language.	The	maximum	

score	for	this	test	was	24.	All	the	answers	were	doubled-scored	with	an	inter-rater	

reliability	of	over	90%.	This	test	had	a	Cronbach	Alpha	of	.85.		

Story	Retelling	Test.	After	the	two	shared	reading	sessions,	children	were	also	

administered	a	cued	Story	Retelling	Test.	Because	of	their	young	age,	children	were	shown	

key	illustrations	as	recall	prompts	to	retell	the	story.	We	used	the	following	instructions:	

"Hi,	I	just	missed	the	story	of	Orange	Oakleaf!	Can	you	tell	me	what	happened	to	Little	Oak?	

You	can	refer	to	the	following	illustrations	to	remind	you	of	what	happened."	When	

children	stopped	in	the	middle	of	the	retelling,	the	test	administrator	prompted	them	with,	

"and	then?"	or	"and	next?"	Due	to	the	limited	English	proficiency	of	most	participants	in	the	

experiment,	we	asked	the	children	to	retell	the	story	in	Chinese.	To	score	the	retelling	post-

test,	we	transcribed	children's	verbal	responses	into	text	and	scored	the	critical	idea	units	

in	the	story	(Capotosto	&	Kim,	2016).	The	first	author	and	a	trained	research	assistant	

scored	the	test,	and	the	inter-rater	reliability	was	95%	among	the	group.		
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5.2.5. Parent-child	interactions	on	the	discussion	pages		

Parents	recorded	the	shared	reading	sessions	and	shared	the	videos	with	the	

research	team	after	finishing	the	experiment.	We	randomly	selected	20	video	recordings	

from	the	group	who	read	with	the	discussion	prompts	to	answer	the	second	research	

question.	Trained	research	assistants	transcribed	the	verbal	interaction	scenarios	on	the	

discussion	pages	using	the	CLAN	program	(MacWhinney,	2017).	These	20	videos	yielded	

200	verbal	interaction	scenarios	and	2,699	utterances	on	discussion	pages.	The	following	

qualitative	data	coding	and	analysis	were	both	inductive	and	theory	driven.	We	remained	

open	to	the	unplanned	themes	and	categories	of	how	our	participants	respond	to	the	

discussion	prompts	and	were	informed	by	the	dialogic	reading	and	second	language	

acquisition	theories	on	what	specific	behaviors	or	conversations	benefit	children’s	

learning.	The	first	and	second	authors	coded	the	parent-child	behaviors	and	conversations	

on	discussion	pages	in	three	steps.		

First,	we	conducted	open	coding	and	memoing	to	explore,	reflect	and	identify	the	

content	and	topics	of	parent-child	verbal	and	nonverbal	interactions	from	all	discussion	

scenarios.	To	ensure	all	possible	topics	can	be	identified,	this	step	was	solely	driven	by	data	

where	the	two	researchers	read	the	transcripts	repetitively,	coded	the	data	individually,	

and	discussed	together	without	having	any	presumptions	from	the	theories.	Some	initial	

topics	were	identified	for	each	scenario,	for	example,	the	parent	is	correcting	the	children’s	

misunderstanding	of	the	previous	story	plot,	or	the	parent	is	encouraging	the	child	to	

repeat	the	word	in	English.		
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Second,	axial	coding	was	conducted	to	look	for	patterns	across	various	participants	

and	discussion	prompts.	While	identifying	the	themes	that	represent	the	most	defensible	

interpretations	of	the	data,	we	also	referred	to	studies	on	dialogic	reading	(e.g.,	the	CROWD	

&	PEER	strategies)	and	English	language	acquisition	as	theoretical	guidance.	The	two	main	

theories	on	second	language	acquisition	were	Vygotsky’s	(Vygotsky,	1978)	social	

constructivism	and	Krashen’s	(Krashen,	1981)	Theory	of	Second	Language	Acquisition.	

	The	final	step	was	selective	coding	where	we	centralize	and	superordinate	the	

codes	into	core	categories.	In	this	step,	several	main	themes	of	parent-child	interactions	

and	the	learning	opportunities	emerged,	including	parents	naturally	practicing	dialogic	

reading	strategies	and	providing	scaffolding,	children	receiving	comprehensible	input,	and	

children	becoming	active	learners.	Aside	from	the	themes	aligned	with	literacy	and	

language	learning	theories,	we	also	noticed	that	some	discussion	prompts	did	not	yield	any	

discussion	(e.g.,	the	question	was	skipped,	or	the	child	was	distracted	from	a	discussion).	

5.2.6. User	experiences	of	the	discussion	prompts	

The	perceptions	and	user	experience	of	the	discussion	prompts	for	both	parents	and	

children	were	examined	using	the	parent	questionnaire	and	the	semi-structured	interview	

data.	The	interview	was	conducted	after	the	post-test.	Trained	research	assistants	asked	all	

children,	"How	do	you	like	this	e-book?"	and	children	in	the	treatment	group,	"How	do	you	

like	the	questions	asked	by	Little	Oak?"	Similarly,	all	parents	were	asked,	"How	do	you	like	

this	e-book?"	and	parents	in	the	treatment	group	were	asked,	"How	do	you	like	the	

discussion	prompts	in	the	e-book?"	After	parents'	and	children's	initial	responses,	follow-

up	questions	were	asked	to	gain	more	detailed	information.	After	the	interview,	trained	
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research	assistants	transcribed	parents'	and	children's	responses	into	printed	text.	We	

quantitatively	analyzed	answers	for	the	yes	or	no	question,	and	we	qualitatively	coded	the	

rest	of	the	data	to	identify	topics	of	interest	and	gain	insights	into	parents’	and	children’s	

experiences	and	perceptions	of	the	discussion	prompts	feature.		

5.3. Results		

RQ1:	What	is	the	impact	of	discussion	prompts	with	immediate	feedback	embedded	in	the	

story	on	children's	story	comprehension,	prompted	story	retelling,	and	English	vocabulary	

learning?	

Table	1	summarizes	children’s	outcomes	in	treatment	and	control	groups.	To	avoid	

experiment-wise	Type	I	Error,	we	conducted	a	multivariate	analysis	of	variance	(MANOVA)	

before	proceeding	to	t-tests,	and	our	findings	imply	a	significant	impact	on	the	three	

variables	in	the	treatment	condition	(F	(4,	102)	=	7.74,	p	<	.001).	A	series	of	Bonferroni-

adjusted	t-tests	showed	that	children	who	read	the	e-book	with	discussion	prompts	

demonstrated	significantly	better	comprehension	(t	(105)	=	5.42,	p	<	.001)	and	retelling	(t	

(83)	=	3.36,	p	=	.001)	than	children	in	the	control	group.	The	effect	sizes	(measured	with	

Cohen’s	d)	for	story	comprehension	and	story	retelling	were	1.07	and	.66	respectively.	

However,	there	was	no	significant	difference	between	the	two	groups’	performance	on	

English	story	vocabulary	(t	(105)	=	.62,	p	=	.54).	Similarly,	there	were	no	significant	

differences	on	the	receptive	vocabulary	subtest	(t	(105)	=	0.03,	p	=	.98)	or	expressive	

vocabulary	subtest	(t	(105)	=	1.14,	p	=	.87).			
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Table	3.	T-test	results	on	children's	learning	outcomes.		

	

		 Treatment	Group	(n=64)	Control	Group	(n=43)			

		 Mean	 SD	 Mean	 SD	 t-test	

Story	Comprehension	 19.39	 3.18	 14.59	 5.93	 5.42***	

Story	Retelling	 15.09	 4.97	 11.67	 5.44	 3.36**	

Story	Receptive	Vocabulary		 13.83	 7.33	 13.79	 7.41	 0.03(ns)	

Story	Expressive	Vocabulary	15.11	 7.56	 13.4	 7.68	 1.14(ns)	
Note:	*	p<.05,	**	p<.01,	***p<.001.		
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RQ2:	To	what	extent	are	the	number	of	close-ended	discussion	questions	answered	and	the	

number	of	questions	answered	correctly	on	the	first	trial	correlated	with	children's	story	

comprehension,	prompted	story	retelling,	and	English	vocabulary	post-test	scores	for	the	

children	in	the	treatment	group?	

The	correlations	of	the	user	log	data	for	the	11	close-ended	discussion	questions	

with	learning	outcomes	for	children	in	the	treatment	group	are	summarized	in	Table	2	in	

the	Appendix.	We	found	that	the	number	of	close-ended	questions	attempted	was	

positively	correlated	with	children's	story	comprehension	post-test	scores	(r	=	.28,	p	=	.02).	

That	is,	children	who	attempted	to	answer	more	of	the	close-ended	discussion	prompts	

tended	to	show	better	story	comprehension	at	post-test.	Moreover,	the	number	of	

questions	that	were	answered	correctly	at	the	first	trial	was	positively	correlated	with	

children’s	story	retelling	(r	=	.26,	p	=	.04)	and	story	receptive	vocabulary	scores	(r	=	.34,	p	

=	.01).	In	contrast,	the	time	spent	on	discussion	pages	was	not	significantly	correlated	with	

children's	learning	outcomes	(r	=	.14	for	story	comprehension,	r	=	-.07	for	retelling,	r	=	-.23	

for	expressive	vocabulary,	and	r	=	-.17	for	receptive	vocabulary).	Note	that	these	results	

should	be	interpreted	with	caution	because	they	are	correlational	and	cannot	yield	causal	

inferences.	

	 	



	
	

80	

	

Table	4.	Correlation	table	for	the	clickstream	variables	and	children's	learning	outcomes	
for	the	treatment	group.		

	
Variables	 (1)	 (2)	 (3)	 (4)	 (5)	 (6)	 (7)	

(1)	NDA	 1.00	 		 		 		 		 		 		

(2)	NDC	 0.64***	 1.00	 		 		 		 		 		

(3)	TDP	 0.02	 -0.16	 1.00	 		 		 		 		

(4)	Story	
Comprehensio
n	

0.28*	 0.17	 0.14	 1.00	 		 		 		

(5)	Story	
Retelling	

0.15	 0.26*	 -0.07	 0.49***	 1.00	 		 		

(6)	Expressive	
Vocabulary	

0.17	 0.24	 -0.23	 0.18	 0.27*	 1.00	 		

(7)	Receptive	
Vocabulary	

0.21	 0.34**	 -0.17	 0.07	 0.24	 0.88***	 1.00	

Notes:	1.	*	p<.05,	**	p<.01,	***p<.001.	2.	Variables:	(1):	Number	of	close-ended	
discussion	questions	attempted	to	answer,	(2)	Number	of	close-ended	discussion	
questions	answered	correctly	at	the	first	trial,	(3)	Time	spent	on	the	discussion	
pages,	(4)	Story	comprehension	scores,	(5)	Story	retelling	scores,	(6)	Story	
Expressive	Vocabulary,	(7)	Story	Receptive	Vocabulary		
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RQ3:	What	are	the	main	ways	that	parents	respond	to	discussion	prompts,	and	how	do	they	

appear	to	affect	children's	learning?	

Based	on	the	qualitative	analysis	of	the	200	verbal	interaction	scenarios	of	the	

discussion	prompts,	we	identified	four	main	themes	which	yielded	12	types	of	parent-child	

responses.	For	a	table	listing	examples	of	all	the	themes,	please	see	Table	5.	

First,	we	found	that	the	discussion	prompts	provide	unique	opportunities	for	the	

children	to	receive	more	comprehensible	input	(Krashen,	1981),	which	is	key	to	second	

language	acquisition.	By	translating	the	English	story	into	Chinese	and	reviewing	the	story	

and	vocabulary,	parents,	facilitated	by	the	e-book	app,	ensured	that	their	children	receive	

natural	communicative	input	that	is	appropriate	for	the	current	stage	of	their	linguistic	

competence	while	still	being	able	to	enjoy	the	story.	This	theme	is	reflected	by	the	

following	types	of	responses:	(1)	Translation	(75%)	with	the	L1	support,	parents	were	able	

to	translate	the	discussion	questions,	English	vocabulary,	new	phrases,	and	story	plot	into	

Chinese,	which	facilitated	children’s	story	comprehension.	(2)	Vocabulary	review	(13.5%)	

The	discussion	questions	enabled	parents	to	detect	unfamiliar	English	vocabulary	and	

review	the	key	English	vocabulary	words	with	the	child.	(3)	Story	plot	review	(6%)	Parents	

review	or	retell	the	story	when	the	child	forgot	or	misunderstood	the	previous	story	plot.		

	

Example	1:	a	mother	translating	the	English	discussion	prompt	into	Chinese	for	their	child.		

Narrator:		Can	you	name	a	few	other	animals	who	use	camouflage	to	protect	

themselves?		
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Mother:	你还记不记得用自己颜色保护自己的动物?	(Do	you	remember	any	animal	

that	uses	their	own	color	to	protect	themselves?)		

Example	2:	A	mother	reviewing	the	story	plot	with	the	child.		

Mother:	小枯叶蝶在水里看起来像什么?	(What	does	Little	Oak	look	like	in	the	water?)	

Narrator:	"good	job,	Little	Oak	realizes	that	he	looks	like	a	dry	leaf	and	gets	very	

disappointed".		

Mother:	小枯叶蝶意识到自己是一片,	长得像枯叶的时候非常的开心还是难过?	

(Little	Oak	realizes	that	he	looks	like	a	dry	leaf,	was	he	happy	or	sad	looking	like	a	dry	

leaf?)	

Child:	开心.	(Happy.)	

Mother:	开心,	开心?	(Happy,	happy?)	

Second,	we	found	that	with	the	discussion	prompts,	followed	by	the	customized	

feedback	on	discussion	pages,	parents	naturally	practice	dialogic	reading	strategies	to	

facilitate	and	scaffold	their	children’s	learning	(Towson	et	al.,	2017).	Just	as	social	

constructivism	emphasizes,	learning	happens	in	the	Zone	of	Proximal	Development	and	can	

be	fostered	through	interactive	and	dialogical	pedagogical	practices	(Vygotsky,	1978).	This	

kind	of	scaffolding	is	achieved	by	the	following	types	of	responses:	(1)	Follow-up	questions	

(57.5%)	asked	by	the	parent	to	encourage	the	child	to	elaborate	or	provide	more	responses	

to	the	original	prompt;	(2)	Scaffold/correction	(26.5%),	when	the	parent	scaffolds	the	child	

towards	the	right	answer	for	the	discussion	questions	or	corrects	any	of	their	story-related	

misunderstandings;	(3)	Elaboration	(13.5%),	when	parents	expanded	the	discussion	of	the	
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story	plot	or	vocabulary	by	explaining,	describing,	and	connecting;	(4)	Distancing	

discussion	(10%)	in	which	the	parent	or	child	makes	a	personal	connection	with	the	story	

content.			

Example	1:	when	the	e-book	provides	a	discussion	prompt	for	the	child	to	answer,	the	

mother	translates	the	question	without	the	child	seeking	assistance	and	asks	a	follow-up	

question	that	the	child	is	capable	of	answering.		

Mother:	你之前见过蛇吗?	(Have	you	seen	a	snake	before?)							

Child:	我没见过没见过.	(I	have	never	seen	it	before.)	

Mother:	在动物园也没见过吗?	(Haven't	seen	it	in	the	zoo?)	

Child:	对，没见过	一条蛇也没见过.	(Yes,	never	seen	a	snake	before.)			

Mother:	哦，你喜欢他们吗?	(Do	you	like	them?)						

Child:	不喜欢不喜欢.	(No,	Don't	like	them.)	

Mother:	为什么?	(Why?)	

Child:	他们会咬人.	(Because	they	bite.)		

Example	2:	When	the	child	provides	a	wrong	answer	to	a	discussion	question,	the	

mother	scaffolded	the	child.		

Mother:	"What	does	Little	Oak	look	like	in	the	water"?		

Mother:	他看起来,	在水里看起来像什么呀?	(What	does	it	look	like	in	the	

water?)	

Child:	像朵花.	(Like	a	flower)	
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Mother:	啊,	像朵花?	(like	a	flower?)	

Mother:	你要看翅膀.	(You	need	to	look	at	the	wings.)	

Mother:	就是他刚刚在前面我们那一页,	他在那个水里边看到自己的倒影对

吧?	(On	the	page	before,	Little	Oak	saw	its	own	reflection	in	the	water,	right?)	

Mother:	然后他觉得自己像什么?	(And	what	did	he	think	he	looked	like?)	

Child:	枯叶蝶.	(Oakleaf	butterfly.)	

Mother:	啊枯叶蝶,	他看起来像什么?	(Oakleaf	butterfly,	but	what	does	he	look	

like?)	

Child:	枯叶.	(A	dry	leaf.)	

Mother:	枯叶,	对了.	(A	dry	leaf,	yes.)	

	Third,	we	found	that	with	the	facilitation	of	the	discussion	prompts,	parents	create	

a	positive	learning	climate	that	encourages	children	to	become	active	storytellers	instead	of	

passive	listeners.	By	responding	positively	to	children’s	participation	(20.5%),	such	as	a	

thumbs-up	or	verbal	praise	when	they	respond	during	the	discussion,	parents	lowered	the	

Affective	Filter,	particularly	boosting	children’s	self-confidence	and	reducing	anxiety	

(Krashen,	1981).	Meanwhile,	encouraging	the	child	to	repeat	and	talk	in	English	(18%)	

increases	the	quantity	and	quality	of	the	language	output,	which	is	crucial	to	second	

language	acquisition	(Swain,	2005).	An	example	of	a	mother	encouraging	their	child	to	

answer	the	discussion	prompt	using	an	English	phrase:	

Mother:	用英语说谢谢你怎么说?	(How	do	you	say	"thank	you"	in	English?)	

Child:	"Thank	you".	
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Narrator:	"If	I	were	one	of	the	butterflies,	I	would	say	to	Little	Oak	thank	you	very	

much	for	coming	here	and	saving	us".		

Mother:	"Thank	you	very	much	for	coming".		

Child:	"Thank	you	thank	you	thank	you".	

Besides	the	above-mentioned	parent-child	responses	that	benefit	learning,	we	also	

found	that	in	a	small	number	of	scenarios,	no	parent-child	verbal	interactions	were	

stimulated	by	the	discussion	prompts.	Given	the	significance	of	social	and	dialogical	

interactions	in	bilingual	literacy	practices,	we	cannot	conclude	that	learning	is	facilitated	in	

these	circumstances.	These	included	(1)	no	child	response	(9.5%),	in	which	the	child	did	

not	respond	despite	the	parent's	attempt	to	engage	verbally	with	their	child;	(2)	distraction	

(2.5%)	reflected	instances	when	the	child	was	disengaged,	such	as	clicking	the	cursor	

randomly	or	making	off-topic	comments;	and	(2)	skipped	questions	(7.5%)	reflected	

instances	when	the	discussion	questions	were	cut-off	due	to	technical	problems	or	the	

reader’s	clicks/misclicks	to	skip	the	problem.		

	

Example:	When	the	mother	tries	to	engage	the	child	in	a	discussion,	the	child	did	not	

respond	to	the	questions.		

Mother:	"Why	are	the	butterflies	so	popular"?		

Mother:		为什么他们这么受欢迎呢?	(Why	are	they	so	popular?)	

*child	point	to	the	e-book*	

Mother:	Because…	

Mother:	你不用点你就说就可以了.	(You	don't	have	to	click,	just	say	it.)	
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Narrator:		because	they	are	very	colorful	and	beautiful.		

Mother:	"because	they	are	very	colorful	and	beautiful".		

Mother:	他们非常的五彩斑斓非常美丽.	(Because	they	are	colorful	and	beautiful.)	

Mother:	"Because	they	are	colorful	and	beautiful".	
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Table	5.	Parent-child	interactions	on	discussion	pages.		

Theme		 Type	 Frequency	 Description	 Example	

Maximize	

Comprehensible	

Input		

Translation	 150	
Translates	English	story	

content	into	Chinese	

Narrator:		Can	you	name	a	few	other	animals	

who	use	camouflage	to	protect	themselves?		

Mother:	你还记不记得用自己颜色保护自己

的动物?	(Do	you	remember	any	animal	that	

uses	their	own	color	to	protect	themselves?)		

Vocabulary	

review	
27	

Reviews	vocabulary	words	

from	the	story	

Mother:	"He	looks	like	a	flower",	flower	是什

么知道吗?	(Do	you	know	what	"flower"	

means?)	

Child:	Flower	就是一个彩虹.	("Flower"	means	

a	rainbow.)	

Mother:	不是,	是一朵花.	(No,	it	is	a	flower.)	

Child:是花.	(It	is	a	flower)	

Story	plot	

review	
12	

Goes	over	the	story	plot	by	

story	retelling	or	question	

asking	

Mother:	小枯叶蝶在水里看起来像什么?	

(What	does	Little	Oak	look	like	in	the	water?)	
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Narrator:	"good	job,	Little	Oak	realizes	that	

he	looks	like	a	dry	leaf	and	gets	very	

disappointed".		

Mother:	小枯叶蝶意识到自己是一片,	长得像

枯叶的时候非常的开心还是难过?	(Little	Oak	

realizes	that	he	looks	like	a	dry	leaf,	was	he	

happy	or	sad	looking	like	a	dry	leaf?)	

Child:	开心.	(Happy.)	

Mother:	开心,	开心?	(Happy,	happy?)	

Child:	不.	(No.)	

Mother:	刚刚它在水里面看到自己的样子的

时候是怎么样的?	(When	he	saw	himself	in	

the	water	just	now,	how	did	he	feel?)	

Child:	它,	非常难过.	(He	was	sad.)	

	

	

	

	

Follow-up	

questions	
115	

Uses	follow-up	questions	to	

encourage	child	response	

Narrator:		What	did	mama	say	to	Little	Oak?		

Mother:		枯叶蝶对妈妈,	枯叶蝶妈妈对小枯叶

蝶说了什么?	(What	did	mama	say	to	Little	

Oak?)	
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Practice	Dialogic	

Reading	Strategies	

Child:	我们的翅膀后来会变成最好的礼物.	

(Our	wings	will	become	the	best	gift.)	

Mother:	是谁给他的礼物?	(From	whom?)	

Child:	大自然	(From	the	nature.)	

Scaffold/	

correction	
53	

Facilitates	the	child	

towards	the	right	answer	

for	the	discussion	question	

or	correct	a	

misunderstanding	

Mother:	"What	does	Little	Oak	look	like	in	the	

water"?		

Mother:	他看起来,	在水里看起来像什么呀?	

(What	does	it	look	like	in	the	water?)	

Child:	像朵花.	(Like	a	flower)	

Mother:	啊,	像朵花?	(like	a	flower?)	

Mother:	你要看翅膀.	(You	need	to	look	at	the	

wings.)	

Mother:	就是他刚刚在前面我们那一页,	他在

那个水里边看到自己的倒影对吧?	(On	the	

page	before,	Little	Oak	saw	its	own	reflection	

in	the	water,	right?)	

Mother:	然后他觉得自己像什么?	(And	what	

did	he	think	he	looked	like?)	
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Child:	枯叶蝶.	(Oakleaf	butterfly.)	

Mother:	啊枯叶蝶,	他看起来像什么?	(Oakleaf	

butterfly,	but	what	does	he	look	like?)	

Child:	枯叶.	(A	dry	leaf.)	

Mother:	枯叶,	对了.	(A	dry	leaf,	yes.)	

	

	

	

	

	

Elaboration	

	

	

	

	

	

27	

	

	

	

	

	

The	parent	or	child	

expands	on	a	story	plot	or	

vocabulary	

Mother:	你找一下这图里你找的出来其他动

物吗?	(Can	you	find	any	other	animals	in	this	

picture?）	

Mother:	这个是一个什么呀?	(What	is	this	

one?)	

Child:	Squirrel.		

Mother:	Squirrel 啊,	这个是	owl,	猫头鹰你看

哪里是	squirrel	啊.	(Squirrel?	This	is	an	owl;	

how	did	you	see	a	squirrel?)	

Mother:	你看他是不是融为一体了这根树,	他

作成树的那个样子让敌人以为他是树,	他是不

是就是	“camouflage	to	protect”	himself.	(See	

how	it	was	disguised	as	the	tree,	the	way	he	
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became	the	tree	made	its	enemies	think	he	

was	a	tree,	he	just	used	camouflage	to	protect	

himself.)	

	

	

	

	

Distancing	

discussion	

	

	

	

	

20	

	

	

	

The	parent	or	child	makes	

a	personal	connection	with	

the	story	content	

Mother:	你之前见过蛇吗?	(Have	you	seen	a	

snake	before?)				

Mother:	你喜欢他们吗，为什么?	（Do	you	

like	them?	Why?)							

Mother:	昨天提问的不一样啊,	你见过蛇吗?	

(This	question	is	different	from	yesterday,	

have	you	seen	a	snake	before?)									

Child:	我没见过没见过.	(I	have	never	seen	it	

before.)	

Mother:	在动物园也没见过吗?	(Haven't	seen	

it	in	the	zoo?)	

Child:	对，没见过	一条蛇也没见过.	(Yes,	

never	seen	a	snake	before.)			

Mother:	哦，你喜欢他们吗?	(Do	you	like	

them?)						

Child:	不喜欢不喜欢.	(No,	Don't	like	them.)	
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Mother:	为什么?	(Why?)	

Child:	他们会咬人.	(Because	they	bite.)		

Mother:	非常什么?	(What?)							

Child:	会咬人.	(They	bite.)	

Mother:	会咬人	(They	bite.)	

Child:	比如说毒蜥蜴或什么的.	(Like	a	

poisonous	lizard	or	something.)										

Mother:	嗯.	(Ok.)	

Child:	毒蜥蜴会咬人.	(Poisonous	lizards	can	

bite.)	

	

	

	

	

Promote	Positive	

and	Collaborative	

Learning	

Positive	

reaction	
41	

Praises	the	child	for	their	

responses	or	positive	

behaviors	

Mother:		为什么蝴蝶那么受欢迎呢?	(Why	are	

the	butterflies	so	popular?)	

Child:	因为他们漂亮.	(Because	they	are	

beautiful.)	

Mother:		Colorful,	right?								

Mother:	又漂亮	beautiful.	(And	beautiful.)				

Mother:	对,	you	are	right!	(Yes,	you	are	right!)	
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English	talk	 36	

Encourages	the	child	to	

repeat	English	phrases,	

answer	questions	or	talk	in	

English	

Mother:	用英语说谢谢你怎么说?	(How	do	

you	say	"thank	you"	in	English?)	

Child:	"Thank	you".	

Narrator:	"If	I	were	one	of	the	butterflies,	I	

would	say	to	little	oak	thank	you	very	much	

for	coming	here	and	saving	us".		

Mother:	"Thank	you	very	much	for	coming".		

Child:	"Thank	you	thank	you	thank	you".		

	

	

	

	

	

	

	

No	parent-child	

verbal	interactions	

	

	

	

No	child	

response	

	

	

	

19	

	

The	parent	tries	to	have	

verbal	interaction	with	the	

child	but	receives	no	verbal	

response	

Mother:	"Why	are	the	butterflies	so	

popular"?		

Mother:		为什么他们这么受欢迎呢?	(Why	are	

they	so	popular?)	

*child	point	to	the	e-book*	

Mother:	Because…	

Mother:	你不用点你就说就可以了.	(You	don't	

have	to	click,	just	say	it.)	

Narrator:		because	they	are	very	colorful	and	

beautiful.		
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Mother:	"because	they	are	very	colorful	and	

beautiful".		

Mother:	他们非常的五彩斑斓非常美丽.	

(Because	they	are	colorful	and	beautiful.)	

Mother:	"Because	they	are	colorful	and	

beautiful".		

Distraction	 5	

The	child	is	not	paying	

attention	(clicks	randomly,	

makes	off-topic	comments,	

does	not	participate/	

answer)	

Mother:	"Why	does	the	blackbird".		

Mother:	No.		

Child:		这个.	(This.)		

Mother:	啧.	（Tsk.)	

Child:	这个.	(This.)	

Mother:你能不能听我解释完啊.	(Can't	you	

listen	to	me	explain.)	

Child:	这个是不是?	(Is	it	this	one?)	

Mother:	嗯.	(Hm.)	

Child:	是不是啊?	(Is	it?)	

Child:	嗯?	(Hm?)	
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Skip	

discussion	

pages	

15	

The	question	gets	cut-off	

due	to	technical	problems	

or	the	readers	

clicks/misclicks	to	skip	the	

problem	

Mother:		Do	you	have	the	"tears	of	joy"?		

*The	participants	did	not	answer	this	question	

due	to	technical	problem*	
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RQ4:	What	are	parents'	and	children's	self-reported	experiences	and	perceptions	of	the	

embedded	discussion	prompts	in	the	bilingual	e-book?		

We	examined	the	self-reported	experiences	and	perceptions	of	the	e-book,	and	the	

discussion	prompts	feature.	The	interview	data	revealed	that	for	the	whole	sample,	93%	of	

the	children	and	92%	of	parents	enjoyed	reading	the	e-book	story	and	whether	the	e-book	

has	discussion	prompts	did	not	impact	how	users	liked	the	e-book.	The	discussion	prompt	

feature	was	well	received,	as	82%	of	the	children	and	98%	of	the	parents	liked	it.	Several	

children	reported	the	discussion	prompt	was	their	favorite	feature:	"I	love	it	the	most.	It	

helps	my	brain	run	really	fast!";	"I	love	this	the	most	because	I	feel	so	excited	when	I	get	the	

questions	right."	Another	frequently	mentioned	reason	for	liking	the	discussion	prompt	

was	the	appearance	of	our	questioning	avatar	as	the	main	character,	Little	Oak:	"I	love	it	

when	the	little	oak	raises	a	question	because	I	could	learn	more	about	him";	"I	like	the	

questions	because	the	little	oak	is	there."	However,	a	few	children	showed	less	interest	in	

or	disliked	this	feature	because	the	questions	interrupted	the	reading	flow	or	were	too	

hard	to	answer.	As	one	child	commented,	“I	always	had	to	pause	the	story	reading	for	those	

questions.”	

The	discussion	prompts	were	parents'	favorite	feature	among	all	the	design	features	

because	they	felt	that	the	questions	enabled	their	children	to	understand	the	story	better	

and	engage	with	the	e-book.	Typical	comments	were	"It	triggers	him	to	think	logically,"	and	

"The	feedback	is	like	a	reward	that	makes	her	happy."	
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5.4. Discussion		

Previous	research	showed	that	as	a	commonly	used	family	literacy	practice	in	

monolingual	contexts,	parent-child	shared	reading	may	be	less	effective	in	English	as	

second	or	foreign	language	contexts	(Chow	et	al.,	2010).	Indeed,	reading	an	English	story	to	

a	child	could	be	very	challenging	for	non-English	speaking	parents,	especially	those	who	

are	less	educated	and	from	low	socioeconomic	backgrounds.	Multimedia	features	in	digital	

storybook	apps	may	provide	new	opportunities	to	this	conundrum	by	facilitating	parent	

engagement	in	the	second	language	reading	process.	This	study	examined	one	e-book	

design	feature:	discussion	prompts	with	bilingual	support	and	their	impact	on	children's	

learning	in	EFL	settings.		

The	results	from	our	randomized	controlled	trial	showed	that	the	discussion	

prompts	with	bilingual	support	in	the	e-book	promoted	greater	story	comprehension	and	

retelling	among	EFL	children.	These	results	not	only	complement	the	findings	from	Troseth	

et	al.	(Troseth	et	al.,	2020b)—interactive	e-book	with	a	questioning	avatar	successfully	

enriched	parent-child	talk	for	low	socioeconomic	families—but	also	provide	a	critical	piece	

of	evidence	that	well-designed	discussion	prompts	can	effectively	promote	literacy	

outcomes	even	when	parents	have	limited	English	proficiency.	The	comprehensive	analysis	

of	the	user	activities	on	e-book	discussion	pages,	parent-child	interactions,	and	user	

experiences	reveals	the	following	ways	that	bilingual	discussion	prompts	may	facilitate	

children’s	learning.		

First,	discussion	prompts	allow	parents	to	effectively	practice	C-R-O-W-D	and	P-E-E-

R	dialogic	reading	strategies	with	their	children.	Qualitative	analysis	indicated	that	

bilingual	discussion	prompts,	coupled	with	the	immediate	feedback,	helped	parents	use	
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dialogic	reading	strategies,	such	as	elaborating	story	content,	reviewing	vocabulary,	and	

connecting	the	story	with	previous	experiences	(Arnold	&	Whitehurst,	1994;	Hargrave	&	

Sénéchal,	2000;	Troseth	et	al.,	2020b),	without	explicit	training	in	these	strategies.	These	

dialogic	reading	scenarios	provided	unique	scaffolding	opportunities	through	the	Zone	of	

Proximal	Development	that	is	crucial	to	children’s	learning	(Vygotsky,	1978).	Moreover,	

parents	who	responded	to	their	children	with	encouragement	and	praise	may	have	

enhanced	the	reading	experience	to	be	more	engaging	and	enjoyable	and	boosted	

children's	learning	motivation.		

Second,	discussion	prompts	allow	parents	to	provide	comprehensible	input	

(Krashen,	1981)to	the	children	via	translation	and	vocabulary	review.	When	exploring	

parent-child	verbal	interactions	on	discussion	pages,	we	noticed	that	parents	engage	in	

translanguaging	practices.	Parents	repeated	the	discussion	questions	in	English	and	

translated,	elaborated,	and	scaffolded	them	in	Chinese	because	they	assumed	their	children	

needed	extra	assistance	to	overcome	the	language	barrier.	This	bilingual	scaffolding	may	

have	provided	additional	learning	opportunities	and	bolstered	children's	comprehension	

and	memorization.	Given	that	this	observation	was	from	the	qualitative	analysis	of	the	

verbal	transcript,	further	investigation	of	parent-child	verbal	interactions	and	how	these	

interactions	are	associated	with	children's	learning	outcomes	is	required.		

Third,	the	individualized	feedback	followed	by	the	discussion	questions	provided	

extra	learning	opportunities	for	the	children.	Correlation	analysis	revealed	that,	generally,	

the	more	multiple-choice	questions	parents	and	children	attempted	to	answer,	the	better	

children	comprehended	the	story.	Indeed,	by	making	selections	on	the	multiple-choice	

questions,	children	received	customized	audio	feedback	from	the	e-book	to	either	further	
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elaborate	the	story	or	correct	misunderstandings.	The	findings	from	the	current	study	

added	one	more	piece	of	evidence	to	support	the	benefits	of	individualized	interactions	

during	digital	storybook	reading	to	children's	learning	(Xu	et	al.,	2021;	Yang	et	al.,	2021).	

Fourth,	the	questioning	avatar	of	the	discussion	prompts	promoted	children’s	

parasocial	relationships	with	the	story	character	and	boosted	motivation.	Studies	show	

that	children	learn	more	effectively	from	media	characters	with	whom	they	develop	strong	

parasocial	relationships	(Brunick	et	al.,	2016;	Calvert	et	al.,	2014).	The	most	popular	e-

book	element,	according	to	the	study	participants,	was	the	questioning	avatar,	Little	Oak—

the	story's	main	character.	One	child	stated	that	he	enjoyed	the	discussion	session	because	

it	enabled	him	to	know	more	about	Little	Oak.	The	discussion	prompts	with	immediate	

feedback	provided	a	unique	space	for	the	children	to	learn	more	about	the	character	and	

develop	a	closer	relationship	by	connecting	their	real-life	experiences	through	joint	

interactions.	This	real-world	relevance	may	foster	children’s	sense	of	social	realism,	hence	

establishing	an	emotional	bond	with	the	media	character	(Bond	&	Calvert,	2014;	Troseth	et	

al.,	2006).	These	findings	provided	critical	implications	for	storybook	app	designers	and	

researchers	that	some	interactive	features,	such	as	discussion	prompts	with	feedback,	are	

effective	and	should	be	incorporated	into	the	story-based	learning	system	to	develop	

parasocial	relationships	between	children	and	the	story	characters	and	promote	

engagement.	Another	direction	for	future	research	is	to	empower	the	avatar	with	a	

bilingual	conversational	agent,	providing	more	learning	opportunities	for	children.	

As	for	the	vocabulary	learning	outcomes,	we	noticed	that	discussion	prompts	

provided	additional	learning	opportunities	for	children	to	review	English	vocabulary	with	

their	parents.	Like	Troseth	et	al.	(Troseth	et	al.,	2020),	no	significant	effect	of	discussion	
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prompts	on	learning	English	vocabulary	was	found.	However,	the	non-significant	finding	of	

the	discussion	prompts	in	enhancing	English	word	learning	may	reflect	the	nature	of	the	

prompts	we	used,	which	focused	on	overall	story	comprehension	rather	than	story-related	

vocabulary.	Therefore,	future	research	should	examine	if	discussion	prompts	focusing	on	

story	vocabulary	promote	children's	second	language	vocabulary	development.		

We	observed	that	the	readers	did	not	utilize	the	discussion	prompts	adequately	on	a	

few	discussion	pages.	For	example,	instead	of	encouraging	the	child	to	answer	the	

questions	posed	by	Little	Oak,	several	parents	answered	the	questions	for	their	children,	or	

they	skipped	the	discussion	pages	and	continued	with	the	story.	These	behaviors	could	be	

attributed	to	a	variety	of	factors,	e.g.,	not	being	unaware	of	the	potential	benefits	discussion	

prompts	may	provide	for	the	children,	or	as	indicated	by	the	interview,	children	finding	the	

questions	too	challenging	to	answer	or	thinking	that	the	questions	interrupted	their	

reading	flow.	Future	studies	might	explore	how	to	improve	and	customize	this	design	

feature	to	meet	the	needs	of	different	user	populations.		
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Conclusions	

6.1. Limitations	and	future	directions	

Some	limitations	need	to	be	considered	when	interpreting	the	findings.	First,	the	

evaluation	study	was	not	a	randomized	controlled	trial,	which	means	that	other	factors	

may	have	contributed	to	the	vocabulary	gain	from	post-	to	pre-tests	such	as	English	

exposure	to	target	words	outside	of	the	experiment.	However,	given	that	the	participants	

were	living	in	China	and	the	experiment	was	finished	within	a	short	period	of	time,	the	

exposure	to	the	target	words	in	English	should	be	minimal.	Second,	due	to	COVID-19,	the	

contextual	inquiry	and	design	was	conducted	virtually	with	6	participants,	although	the	

data	collected	through	virtual	interviews,	observations	and	Zoom	meetings	were	sufficient	

to	inform	design.	Future	research	can	consider	a	more	comprehensive	review	and	

evaluation	of	the	commercial	storybook	apps	on	the	market	to	provide	evidence	for	the	

teacher	and	parents	in	selecting	bilingual	storybook	apps	and	to	inform	designers	and	

educators	in	future	bilingual	e-book	design.	Another	future	direction	is	to	explore	

empowering	the	avatar	with	bilingual	conversational	agents	and	the	applicability	of	the	

character	statement	feature	in	other	technologies	such	as	augmented	reality.	

Several	limitations	need	to	be	considered	when	interpreting	the	findings.	First,	the	

findings	on	parent-child	responses	were	based	on	qualitative	analysis;	thus,	we	cannot	

draw	causal	inferences	about	the	extent	to	which	the	discussion	prompts	impact	parent-

child	interaction	and	the	use	of	dialogic	reading	strategies.	Second,	though	user-experience	

interviews	were	conducted	right	after	the	reading	sessions,	cases	of	inefficient	use	of	

discussion	prompts	were	not	identified	until	later,	after	we	had	the	opportunity	to	
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transcribe	the	parent-child	interactions.	For	that	reason,	we	may	have	missed	some	details	

in	these	interviews.		Future	user	experience	studies	should	examine	the	reasons	behind	

such	user	behaviors	to	improve	the	e-book	discussion	prompt	feature.		

6.2. Conclusions	

The	benefits	of	parent-child	shared	reading	on	children’s	language	and	literacy	

development	in	L1	have	been	well	established	by	a	large	body	of	literature.	However,	it	has	

not	drawn	much	attention	from	researchers	on	how	to	support	shared	reading	practices	in	

English	as	a	second/foreign	language	settings.	In	this	information	technology	era,	hundreds	

of	English	storybook	apps	are	available	on	the	market,	yet	the	educational	value	for	most	of	

them	are	unvalidated	and	more	importantly,	most	of	them	are	not	designed	to	support	the	

kind	of	parent-child	interactions,	that	are	believed	to	be	key	to	children’s	learning.	In	fact,	

many	families	with	young	English	learners	in	EFL/ESL	settings	lack	developmentally	

appropriate	and	engaging	English	storybook	apps	during	parent-child	shared	reading	

activities.	To	fill	these	gaps	in	the	literature,	the	current	dissertation	is	aimed	to	design	and	

evaluate	a	multimedia	interactive	storybook	app	specifically	for	this	learner	population.		

During	the	contextual	inquiry	and	the	participatory	design	process,	the	research	

team	and	I	found	that	although	many	commercial	English	storybook	apps	are	accessible	in	

the	digital	market	for	second	language	acquisition	purpose,	the	design	and	quality	of	those	

apps	have	yet	to	meet	the	social	and	learning	needs	of	parent-child	shared	reading	in	this	

context.	Through	participatory	design,	we	identified	and	adapted	five	e-book	features	

which	may	better	support	children’s	contextualized	learning	and	meaning	making	of	the	

unfamiliar	vocabulary	and	the	story	content	while	promoting	parent-child	joint	media	
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engagement.	These	design	features	are:	English	story	narration,	customized	multimedia	

dictionary	hotspots,	character	statement	hotpots,	discussion	prompts	with	feedback,	and	

the	translation	in	L1.	We	further	interviewed	parent	and	child	users	to	gain	deeper	insights	

into	children’s	learning	experiences	as	well	as	users’	perceptions	about	the	five	e-book	

features,	which	provided	critical	implications	to	app	designers	for	future	e-book	design	for	

this	learner	population.		

Our	evaluation	study	showed	that	children	significantly	improved	their	story-

related	English	vocabulary	after	two	reading	sessions	using	the	designed	storybook.	We	

also	found	that	children’s	baseline	English	skills	has	a	quadratic	relation	with	vocabulary	

learning	outcomes,	while	age,	gender,	and	parents’	English	level	do	not	play	a	role	in	the	

technology	mediated	learning	process.	Five	e-book	design	features,	such	as	customized	

multimedia	dictionaries	and	discussion	prompts	with	feedback,	we	found	to	enable	parents	

with	limited	English	proficiency	to	provide	scaffolding	and	better	engage	with	children’s	

learning.	We	further	found	that	the	interactive	features	maximized	English	language	

exposure	and	comprehensibility	of	the	story,	while	creating	opportunities	for	children	to	

develop	parasocial	relationships	with	the	story	characters.	These	findings	not	only	

established	exciting	potential	for	technology	enhanced	e-books	as	an	effective	educational	

tool	to	promote	bilingual	home	literacy	practice	for	linguistically	diverse	families,	but	also	

provided	key	implications	for	designers	to	inform	future	e-book	app	design.		

In	the	fifth	chapter,	we	examined	the	role	of	e-book	discussion	prompts	with	

bilingual	support	in	parent-child	shared	reading	in	an	English	as	a	foreign	language	setting.	

The	randomized	controlled	trial	showed	that	embedding	bilingual	discussion	prompts	in	

the	storybook	app	significantly	promoted	children's	story	comprehension	and	retelling.	
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Our	qualitative	analysis	revealed	that	the	discussion	prompts	with	customized	feedback	

allow	parents	to	practice	C-R-O-W-D and P-E-E-R dialogic	reading	strategies	and	provide	

scaffolding	to	their	children	naturally	and	effectively	without	explicit	training.	With	parents	

translating	and	elaborating	the	story,	children	received	more	comprehensible	input,	thus	

enhancing	their	comprehension.		

Moreover,	the	findings	from	the	qualitative	analysis	show	that	the	questioning	

avatar	further	established	children’s	parasocial	relationship	with	the	story	character	and	

boosted	their	motivation.	These	findings	provided	critical	implications	for	storybook	app	

designers	and	researchers	that	some	interactive	features,	such	as	discussion	prompts	with	

feedback,	are	effective	and	should	be	incorporated	into	the	story-based	learning	system	to	

develop	parasocial	relationships	between	children	and	the	story	characters	and	promote	

engagement.	

Training	parents	and	education	practitioners	on	effective	bilingual	literacy	practices	

may	be	costly	and	time-consuming.	This	dissertation	shed	light	on	the	exciting	potential	of	

well-designed	English	storybook	apps	powered	by	interactive	discussion	prompts	as	an	

effective	learning	aid	in	English	language	acquisition	and	bilingual	education.	This	simple	

and	low-cost	instructional	technology	has	the	potential	to	minimize	the	achievement	gap	

and	educational	inequity,	particularly	for	children	from	low-income	households	in	English	

as	a	second	or	foreign	language	settings.	
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Appendix	A.	Parent	Questionnaire		

	

姓名：name	 年龄：age	

您是孩子的：father	or	mother	 最高学历：education	

职业：occupation	 配偶最高学历：spouse	education	

	 家庭月收入：family	income	

	

1. 您的英语水平如何？What	is	your	English	proficiency	level?	

a. 一点不会	

b. 会基本对话	

c. 四级水平	

d. 流利对话	

2. 您配偶的英语水平如何？What	is	your	spouse’s	English	proficiency	level?	

a. 一点不会	

b. 会基本对话	

c. 四级水平	

d. 流利对话	

3. 您觉得幼儿英语学习重要么？What	is	your	perception	about	children’s	English	

education?		
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a. 太小了没必要学英语	

b. 可以学一点	

c. 还行，如果学校开设英语课程会支持	

d. 很重要，希望可以有额外的英语资源让孩子学英语	

4. 您给孩子报过英语补习班或者英语家教么？如果有的话孩子学了多久？	

Has	your	child	attended	any	English	programs/English	tutors?	If	so,	how	long?	

5. 您觉得家长在孩子英语学习的过程中可以起到什么作用？有什么局限？	

How	do	you	help	your	children	to	learn	English?	Is	your	English	proficiency	a	limitation?	

6. 您平时给孩子读故事书吗？您会给孩子读英文故事书吗？为什么？	

Do	you	read	story	books	to	your	children?	Do	you	read	English	story	books	to	your	

children?		
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Appendix	B.	List	of	items	tested	in	the	Story	Vocabulary	pre	and	post	

test:	

		
black	bird/黑鸟	 cocoon/蛹/茧	

take	a	stretch/伸懒
腰，懒腰	

oakleaf	butterfly/
枯叶蝶	

turn	his	head/转头	
friend/朋友/小伙
伴	 sad/伤心/悲伤/难过	 dance/跳舞	

colorful/五颜六色/
多彩	 cry/哭	 decoration/装饰	

help/帮/帮助/帮
忙	

scary/吓人/恐怖/
令人害怕	

happy/高兴，开
心	

camouflage/伪装/掩盖
/保护色	 guard/警卫/守卫	

taking	a	nap/睡觉/
小憩	 noise/噪音	 wake	up/起床/叫醒	 fly/飞	

sleep/睡/睡觉	 cage/笼子	 party/派对	 free/放飞/自由	

tears	of	joy/高兴的
眼泪	 butterfly/蝴蝶	 rainbow 彩虹	 red/红	

orange/橘色/橙子
/橙色	 yellow/黄	 green/绿	 blue/蓝	

purple/紫	 hero/英雄	 squirrel/松鼠	 ladybug/瓢虫	

flower/花	
bunny/rabbit/兔
子	 gift/present/礼物	

lizard/蜥蜴/变色
龙	

snake/蛇	 frog/青蛙	 map/地图	 house/房子/家	

tree/树	 garden/花园	 fence/栏杆/栅栏	
dry	leaf/leaf/叶子
/枯叶	

bird/鸟	 water/水	 		 		
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Appendix	C.	Receptive	Story	Vocabulary	Test	Sample	Item	

Demonstration	
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Appendix	D.	Demonstration	of	some	story	illustration	and	text.		

  

Little	Oak	comes	out	of	his	cocoon	and	takes	a	deep	stretch，	“Now	I	am	a	beautiful	

butterfly!”	

小枯叶蝶从蚕蛹里钻出来伸了个大大的懒腰：“我现在是一只美丽的蝴蝶啦！”	
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But	when	he	sees	himself	in	the	water,	he	gets	very	disappointed,	“Oh,	is	that	me?	Like	a	

dry	leaf?”	

当他看到水里的自己时，他非常失望：“哦，那个就是我吗？像一片枯叶？”	
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Mama	Oak	comforts	him,	“Don’t	cry,	my	baby.	One	day,	you	will	know	that	our	oakleaf	color	

is	the	best	gift	from	the	nature.”	

妈妈安慰他说：“孩子，别哭。有一天，你会知道我们枯叶一样的颜色是大自然给我们的

最好的礼物。”	
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Little	Oak	is	happy	that	the	black	birds	does	not	see	him,	but	he	is	also	sad	that	he	is	all	

alone.	Little	Oak	decides	to	save	his	friends!	

Mama	Oak	says,	“Go	ahead,	my	baby!	Remember	to	use	our	oak	color	camouflage	to	stay	

safe!”	

小枯叶蝶决定去拯救他的小伙伴们！	

妈妈说：“去吧我的孩子！记得用我们枯叶翅膀做伪装来保证安全！”	
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In	order	to	get	to	the	bird	house	and	save	his	friends,	Little	Oak	needs	to	pass	several	

guards:	a	frog,	a	lizard,	a	snake	and	the	black	bird.	

为了到大鸟家解救小伙伴，枯叶蝶需要经过几道关卡。守卫们是一只青蛙，一只蜥蜴，一

条蛇和那只大黑鸟。	
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Later,	there	is	a	big	party	for	our	Little	Oak	in	the	garden!	

Everyone	cheers	“Thank	you,	Little	Oak!	You	save	us	with	your	camouflage!	You	are	a	real	

hero!”	

Hearing	this,	Little	Oak	begins	to	cry	again.	But	this	time,	they	are	the	tears	of	joy.	

后来，大家为了小枯叶蝶在花园里开派对！	

蝴蝶们欢呼说：“谢谢你枯叶蝶！你用你的伪装救了我们！你是个真正的英雄！”	

	




