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Abstract	

Electrical	 and	 electronic	 technology	 experiment	 is	 an	 important	 link	 of	 cultivating	
students'	ability	of	practice	and	innovation	in	agriculture	and	forestry	universities.	Thus,	
this	paper	aims	to	improve	experiment	teaching	by	exploring	the	application	of	micro‐
lecture	 to	 electrical	 and	 electronic	 technology	 experiment	 teaching,	 based	 on	 the	
analysis	 of	micro‐lecture	 teaching	modes	 and	 the	 current	 situation	 of	 electrical	 and	
electronic	technology	experiment	teaching	in	our	university.	Also,	this	paper	provides	
effective	plans	and	steps	for	the	establishment	of	micro‐lecture	classrooms	of	electrical	
engineering	and	technology	experiments.	
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1. Introduction	

Experiment	teaching	is	playing	an	increasingly	important	role	in	university	with	the	continuous	
advancement	 of	 “Excellent	 Engineer	 Educating	 and	 Training	 Program”	 by	 the	 Ministry	 of	
Education	[1].	Moreover,	as	a	compulsory	professional	basic	course	for	engineering	and	non‐
electrical	 majors,	 electrical	 and	 electronic	 technology	 takes	 a	 large	 amount	 of	 practices.	
Electrical	 and	 electronic	 technology	 experiments	 aim	 to	 develop	 students'	 basic	 skills	 on	
electrical	and	electronic	practices,	thus	enabling	them	to	gain	the	basic	method	for	the	use	of	
electrical	measurement	 technology	 and	measuring	 equipment,	 consolidating	 and	 expanding	
their	electrical	and	electronic	theories,	and	developing	their	practical	abilities	and	engineering	
qualities	to	seek	truth	through	practices,	and	to	make	knowledge	innovation	[2‐5].	Therefore,	
high‐quality	 electrical	 and	 electronic	 technology	 experiment	 teaching	 is	 constructive	 and	
meaningful	 for	 students	 to	 acquire	 knowledge,	 develop	 abilities	 and	 improve	 qualities.	 All	
majors	of	the	college	of	mechanical	and	electronic	engineering	in	our	university	have	electrical	
and	electronic	experiment	courses,	with	a	large	number	of	students	that	have	distinct	unique	
personalities.	 Thus,	 it	 is	 very	 important	 to	 effectively	 improve	 electrical	 and	 electronic	
experiment	 teaching,	 which	 would	 contribute	 to	 cultivating	 innovative	 talents	 with	 broad	
knowledge,	solid	basic	skills,	and	the	strong	ability	to	conduct	engineering	practices.	

2. Research	Objects	and	Methods	

2.1. Problems	in	Traditional	Teaching	Mode	
Although	many	teachers	of	electrical	and	electronic	technology	in	our	college	have	kept	trying	
and	 reforming	 new	 teaching	 methods,	 with	 some	 achievements	 in	 stimulating	 students	 to	
conduct	experiments	and	improving	the	experimental	results,	there	are	still	some	problems	in	
the	specific	teaching	practices.	The	problems	are	manifested	by	the	following	four	aspects.	
Firstly,	 most	 classes	 have	 electrical	 and	 electronic	 courses,	 which	 makes	 a	 lack	 of	 course	
duration	and	actual	operation	time.	In	our	college,	electrical	and	electronic	course	is	available	



International Journal Of Social Science and Education Research Vol.1 No.05 2018              ISSN: 2637-6067                    

18	
	

to	many	majors,	like	mechanical	and	electronic	engineering,	electronic	information	engineering,	
agricultural	mechanization	 and	 automation,	 electromechanical	 engineering	 and	 automation,	
vehicle	engineering	and	so	on…	,with	a	total	of	960	students	and	a	total	of	12120	hours	of	course	
duration.	 In	 this	 case,	 laboratory	 resources	 become	 limited.	 Also,	 there	 are	 no	 physical	
experimental	 objects	 for	 students	 before	 class.	 Thus,	 the	 teachers	 have	 to	 give	 detailed	
instructions	on	 the	use	of	 experimental	 equipment	and	experimental	procedures	 as	well	 as	
experimental	notes,	which	greatly	occupies	students’	time	for	experiment	practices.	In	order	to	
complete	the	experiment	in	a	limited	period	of	time	in	class,	most	students	have	to	follow	the	
teacher's	 instructions	 like	 wiring,	 testing,	 and	 recording	 experimental	 data,	 which	 grants	
students	 no	 chance	 to	 have	 in‐depth	 reflection	 and	 exploration,	 which	 affects	 the	 effect	 of	
experiment	teaching.	
Second,	 it	 is	 difficult	 demonstrate	 experimental	 operation	 procedures	 again	 and	 again,	 and	
some	 of	 the	 strong	 electric	 experiment	 operations	 even	 have	 potential	 safety	 hazard	 if	 not	
properly	operated.	For	electrical	and	electronic	technology	experiments	take	a	wide	range	of	
knowledge,	lots	of	equipments,	and	high	precision,	teachers	strive	to	visually	display	the	entire	
experimental	process	to	the	students,	guiding	the	students	to	observe	and	pay	attention	to	the	
key	points	and	difficulties	in	the	experiment.	Nonetheless,	most	students	can	only	remember	
part	of	the	experimental	procedures	after	class,	which	directly	affects	the	students'	practices	
and	the	promotion	of	their	practice	ability.	
Thirdly,	there	is	a	lack	of	interaction	between	teachers	and	students	in	class,	teachers	cannot	
focus	on	everyone.	In	most	cases,	there	are	one	or	two	teachers	for	students	in	class,	but	the	
students	differ	in	cognitive	level,	knowledge	system,	and	practical	skills.	Every	student	is	an	
individual,	and	these	individuals	tend	to	have	their	own	characters.	Thus,	this	teaching	mode	
seriously	ignores	students’	independence,	cognitive	character	and	so	affects	their	creativity.		
Fourth,	 there	 is	 a	 lack	 of	 rich	 teaching	 resources,	 like	 relevant	 video	 display	 and	 detailed	
instructions	for	using	the	instruments.	The	electrical	and	electronic	experiment	courses	take	a	
large	amount	of	instruments	and	equipments,	but	there	are	only	the	slides	(PPT)	and	textbooks	
available	to	students,	which	make	it	difficult	for	them	to	prepare	before	class,	review	after	class	
and	learn	independently.	Thus,	attending	class	is	far	from	enough	in	ensuring	students’	practice	
proficiency	and	stimulating	students’	interest.	

2.2. Advantages	of	Micro‐Lecture	
The	advent	of	the	"Internet	+"	era	makes	college	students'	learning	more	diversified,	visualized	
and	fun.	With	the	vigorous	development	of	the	network	education	resource	movement	with	the	
concept	of	openness	and	sharing,	 it	 is	 imperative	that	the	high	education	integrates	modern	
information	 technology	 in	 the	 current	 education	 reform,	 to	 meet	 the	 requirements	 of	
knowledge	economy	and	information	society	for	professionals.	Teaching	informationization	is	
mainly	manifested	by	the	integration	of	information	technology	and	professional	courses	[6‐7].	
Specifically,	 information	technology	would	make	professional	teaching	easier,	more	efficient	
and	more	fun.	Thus,	“micro‐lecture”	has	been	gradually	emerging	and	booming.	
Micro‐lecture	refers	to	the	organic	combination	of	various	teaching	resources	in	teaching	and	
learning	activities	 that	 focus	on	a	 specific	piece	of	 knowledge	or	 teaching	 content,	with	 the	
teaching	video	as	the	main	carrier,	based	on	the	requirements	of	the	new	curriculum	standards	
and	teaching	practice	[8‐10].	Micro‐lecture	has	advantages	compared	with	traditional	teaching	
modes	in	the	following	three	aspects.		
Firstly,	micro‐lecture	does	not	contain	much	content	and	therefore	does	not	take	much	time.	
Teachers	may	make	a	short	but	compact	and	highly	logic	micro‐lecture	video,	after	effectively	
and	carefully	designing	knowledge	packages,	based	on	the	characteristics	of	the	course.	Each	
micro‐lecture	should	focus	on	one	knowledge	package	to	highlight	the	theme	for	students	to	
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better	acquire	them.	Most	micro‐lectures	should	last	within	10	minutes,	which	makes	it	easier	
for	students	to	stay	focused,	as	compared	with	traditional	classroom	teaching.	
Second,	 abundant	 resources	 can	meet	 the	 individualized	 learning	requirements	of	 students,	
which	reflect	the	dominant	role	of	students.	Teachers	may	make	a	series	of	micro‐lecture	videos	
for	 students	 to	prepare	before	 class	 and	 review	and	 further	 study	 after	 class,	 based	on	 the	
requirements	of	the	course.	Also,	students	may	choose	the	right	micro‐lecture	videos	based	on	
their	reality.	Moreover,	the	popularity	of	smartphones	and	tablets	make	the	mobile	and	real‐
time	learning	model	more	suitable	for	the	post‐90s	students,	 fully	simulating	them	to	study,	
which	reflects	the	dominant	role	of	students.	
Thirdly,	 micro‐lecture	 video	 is	 easy	 to	 watch,	 making	 it	 possible	 for	 one‐on‐one	 teaching.	
Students	may	watch	the	videos	on	the	mobile	terminal	and	they	may	repeat	or	pause	the	videos.	
One‐on‐one	teaching	allows	students	 to	 fully	grasp	the	teaching	content,	 to	visually	observe	
experiments,	and	to	carefully	observe	the	operation	steps.	
To	sum	up,	micro‐lecture	possesses	characteristics,	such	as	authority,	excellent	resources	and	
good	organization	and	high	actively	user	participation,	provides	good	foundation	for	students	
to	 carry	 out	 independent	 learning.	 Micro‐lecture	 may	 provide	 new	 ideas	 in	 electrical	 and	
electronic	 technology	 teaching	 to	 promote	 the	 current	 experiment	 courses.	 For	 example,	
students	 may	 watch	 micro‐lecture	 videos	 before	 class	 to	 acquire	 experiment‐related	
knowledge,	which	would	grant	students	more	time	to	focus	on	the	key	and	difficult	parts	and	
to	have	practices	and	discussions	as	well	as	teacher's	guidance.	Thus,	students	would	be	able	
to	master	the	relevant	knowledge	and	promote	the	practice	ability.	Also,	they	would	have	more	
time	to	practise	with	sufficient	time.	

3. Micro‐Lecture	Based	Course	Teaching	Mode	Study	

In	 order	 to	 effectively	 solve	 the	 main	 existing	 problems	 on	 the	 electrical	 and	 electronic	
technology	 experiment	 teaching	 in	 agricultural	 and	 forestry	 colleges,	 micro‐lecture	 shall	
function	as	a	carrier	in	changing	the	structure	and	mode	of	traditional	experiment	teaching,	and	
in	developing	students'	ability	to	conduct	practices	and	make	innovations.	Specifically,	there	
are	four	aspects	in	production	of	micro‐lecture	as	shown	in	the	following.	

3.1. Problems	in	Traditional	Course	Teaching	Mode	
Based	on	the	requirements	of	the	syllabus,	standards,	and	training	objectives	of	electrical	and	
electronic	 technology	 courses,	 teachers	 should	 analysis	 the	 teaching	 models	 and	 learning	
resources,	highlight	the	key	points	and	difficulties	of	the	course,	specify	the	duration,	content	
and	 structure	 of	 micro‐lectures,	 and	 finish	 the	 design	 of	 micro‐lecture	 with	multi‐teaching	
methods	like	situational	simulation,	project	teaching,	role	play	and	so	on.	

3.2. Establishment	of	Three‐Dimensional	Teaching	Resources	Database	
The	reform	shall	construct	a	three‐dimensional	teaching	resources	database	with	the	electrical	
and	electronic	experiment	teaching	courses	of	our	university,	in	many	respects	like	basic	theory,	
experimental	process,	and	use	of	experimental	equipment.	Specifically,	the	library	consists	of	
experiment	 teaching	 videos,	 self‐study	 videos	 and	 animation	 models,	 software	 simulation,	
equipment	pictures	and	manuals,	 slides	of	experimental	projects	and	operating	procedures,	
exercise	 problem	 set	 and	 so	 on.	 The	 full	 use	 of	 the	 teaching	 resource	 library	 can	 improve	
students’	 efficiency	 in	 conducting	 experiments,	 stimulate	 their	 interest,	 develop	 their	
innovation	awareness.	

3.3. Creating	A	Network	Communication	Platform	Based	on	QQ	or	WeChat	
As	QQ	and	WeChat	are	characterized	by	simple	operation,	free	maintenance	and	no	cost,	they	
are	the	most	popular	online	chat	and	communication	tools	in	China.	Thus,	they	can	fully	meet	
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the	needs	of	micro‐lectures,	becoming	the	perfect	network	platform	for	flipping	classrooms.	A	
QQ	 or	 WeChat‐based	 network	 communication	 platform	 named	 “electrical	 and	 electronic	
technology	 experiment	 flipping	 classroom”	 was	 established	 as	 a	 virtual	 network	 learning	
community	 together	with	 teachers	 and	 students.	The	 teacher	uploads	 the	 relevant	 teaching	
resources	and	pre‐class	requirements	to	the	online	platform	before	class,	which	functions	as	a	
reference	for	students’	independent	study.	Then,	students	watch	the	teaching	videos,	complete	
the	pre‐class	exercises,	and	post	the	difficult	questions	on	the	group	forum,	which	would	enable	
teachers	 to	 supervise	 students’	 study	 and	 timely	 answer	 their	 questions	 and	 design	 more	
scientific	and	reasonable	activities.	

3.4. Flipping	Classroom	Teaching	Based	On	Micro‐Lecture	Platform	
The	greatest	feature	of	flipping	classroom	is	not	to	make	students	study	deeply	before	class,	but	
to	make	full	use	of	classroom	learning	time	to	organize	effective	classroom	learning	activities,	
improve	learning	efficiency	and	maximize	the	benefits	of	students’	knowledge	internalization.	
Teachers	 can	 have	 in‐depth	 interaction	 with	 students	 and	 tour‐inspect	 their	 experimental	
operations,	which	would	enable	teachers	to	timely	detect	students’	problems	and	offer	help	in	
the	 flipping	 classroom	 based	 on	 the	 micro‐lecture	 platform.	 Also,	 teachers	 should	 guide	
students	 to	 have	 independent	 exploration,	 collaborative	 exploration,	 group	 discussion,	
cooperation	and	exchange,	results	exchange,	feedback	evaluation,	etc.	[11]	

4. Conclusion	

Four	years	of	practice	proves	that	the	reform	of	electric	and	electronic	technology	experiment	
teaching	 based	 on	 micro‐lecture	 has	 fully	 stimulated	 students	 to	 study	 and	 fundamentally	
changed	the	role	of	students.	 In	particular,	the	reform	has	made	significant	achievements	 in	
developing	students’	ability	to	have	practice,	setting	a	good	example	for	experiment	teaching.	
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