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Abstract	

Undergraduates'	participation	in	scientific	research	projects	has	a	profound	impact	on	
their	own	development.	Based	on	 the	author’s	own	experience	and	by	describing	 the	
author’s	own	problems	 found	 in	scientific	research,	 this	text	points	out	that	scientific	
research	projects	have	the	following	effects	on	improving	the	comprehensive	quality	of	
college	students:	making	up	for	the	lack	of	class,	cultivating	college	students'	team	spirit	
and	improving	their	innovation	ability.	
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1. Introduction	

The	comprehensive	quality	of	undergraduate	includes	the	level	of	knowledge,	moral	integrity,	
various	abilities	and	other	comprehensive	literacy	[1].	Moreover,	scientific	research	ability	is	
an	 essential	 part	 of	 scientific	 quality.	 It’s	 students’ability	 to	 use	what	 they	 have	 learned	 to	
explore	 new	 knowledge	 in	 scientific	 research	 projects.	 College	 students	 can	 promote	 their	
ability	of	autonomous	learning	and	thinking	by	participating	 in	scientific	practice.It	also	can	
stimulate	 undergraduates’interest	 of	 learing	 and	 the	 perseverance	 of	 defeating	 difficulties.	
Through	participating	in	scientific	practice	makes	students	better	apply	theory	to	practice	and	
then	improve	their	comprehensive	quality.Based	on	the	situation	of	college	students’particip‐
ation	in	scientific	research	projects	and	the	investigation	of	undergraduates	who	participate	in	
scientific	 projets,this	 text	 expounds	 the	 improvement	 of	 undergraduates’comprehensive	
quality	by	participating	in	scientific	research	projects	from	three	aspects.	

2. Self‐problems	Discovered	in	Scientific	Research	

Combined	with	the	author’s	experience	in	the	scientific	research	experiments	of	“germination	
experiment	of	mung	bean	in	saline‐alkali”, “investigation	of	soybean	growth”	and	“engineering	
survey	 experiment”.	 Undergraduates	 can	 find	 their	 shortcomings	 through	 participating	 in	
scientific	research	experiments,and	then	make	up	for	their	deficiencies.	

2.1. Poor	Operational	Ability	and	Overly	Ambitious	
Such	as	in	indoor	scientific	research	activities,	the	author	should	record	the	result	of	mung	bean	
seed	germination.	Especially	counts	the	number	of	seed	germination	in	different	environment,	
it’s	easy	to	make	simple	mistakes.	Like	it	was	not	counted	into	the	germination	quantity,	which	
led	to	the	deviation	of	the	results.	These	seemingly	simple	tasks	have	made	many	mistakes	in	
the	process	of	implementation.	Therefore,	it	brings	great	problems	to	the	measurement	results.	
at	 the	 same	 time,	 many	 undergraduate	 students	 who	 participated	 in	 the	 experiment	 were	
unwilling	 to	do	simple	 tasks	or	completed	 them	perfunctorily.	Therefore,	 the	above	error	 is	
caused.	Moreover,	many	undergraduates	have	limited	ability	to	perform	difficult	and	complex	
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tasks	and	do	them	poorly.	They	have	grandiose	aims	but	puny	abilities.	In	the	end,	what	they	
do	that	makes	them	poor	at	doing	things	and	can’t	do	anything	good.	

2.2. Poor	Ability	to	Connect	Theory	with	Practice	
For	example,	in	the	measurement	task,	the	author	needs	to	measure	the	data	of	pod,	pod	leaf	
and	 pod	 diameter.	 A	 vernier	 caliper	 is	 required	 for	measurement.The	 author	 always	make	
common	mistakes	when	taking	readings,like	error	in	reading	method.	The	practical	operation	
of	the	instrument	is	shortcoming	for	undergraduates.	The	use	method	and	precautions	of	the	
instrument	have	been	understood	in	the	book,	but	have	not	carried	out	the	actual	operation	or	
the	operation	is	not	skilled.	They	are	more	likely	to	forget	important	things	when	they	are	not	
paying	attention	and	cause	unnecessary	trouble.	Therefore,	it	can	be	seen	that	undergraduates	
can	apply	theoretical	knowledge	well	in	practice,	there	are	still	some	difficulties.	

2.3. Lack	of	Good	Attitude	and	Patience	
Scientific	research	requires	a	good	attitude	and	patience.	Many	scientific	research	projects	need	
to	 consume	 a	 lot	 of	 time	 and	 energy,	 which	 is	 a	 complex	 and	 lengthy	 process.	 Most	
undergraduates	 lack	 tenacity	 [2].	 They	will	 give	 up	 once	 they	meet	 difficulties	 and	 cannot	
recover	after	a	setback.	But	scientific	research	will	inevitably	fail,	even	many	times.	The	key	is	
how	to	face	failure.Pick	up	where	you	fall.	Learning	from	failure	is	the	right	way.	This	requires	
a	positive	mental	attitude.	But	most	students	lack	the	quality	to	face	the	difficulty.	They	give	up	
easily	when	confronted	with	difficulties.	In	addition,	patience	is	also	important.	Many	scientific	
projects	require	a	large	amount	of	time	and	even	repeated	experiments	after	failure,	which	may	
take	several	hours.	This	requires	a	lot	of	patience.	

3. Make	up	for	the	Lack	of	Class	through	Research	Projects		

3.1. Good	Combination	of	Theory	and	Practice	
“Practice	is	the	sole	criterion	for	testing	truth”.	Theory	is	used	to	guide	practice.	In	class,	the	
teacher	taught	the	theoretical	knowledge	in	the	textbook.	However,	most	undergraduates	are	
vague	 about	 the	 theoretical	 knowledge	 in	 the	 textbooks.	 Participating	 in	 scientific	 research	
activities	requires	students	not	only	to	use	the	theoretical	knowledge	they	have	learned,	but	
also	to	help	them	discover	new	knowledge	in	practical	activities.	Scientific	research	not	only	
emphasizes	the	combination	of	theory	and	practice,	but	also	stimulates	students'	 innovation	
ability	on	the	basis	of	existing	knowledge.	

3.2. Enhance	Learning	Interest,	Stimulate	Learning	Autonomy	
Interest	 is	the	best	teacher.	When	learning	interest	is	enhanced,	students'	ability	to	take	the	
initiative	to	learn	will	be	enhanced.	In	scientific	research	activities,	students	get	to	know	new	
things	 through	 practice.	 The	 Hands‐on	 learning	 attracts	 students,	 arouses	 their	 interest	 in	
learning,	 and	 thus	mobilizes	 the	 enthusiasm	of	 students'	 independent	 learning.	 In	 scientific	
research	activities,	new	things	different	from	books	arouse	students'	interest	in	learning	new	
knowledge.	 The	way	 of	 querying	 data	 before	 conducting	 experimental	 activities,	 consulting	
teachers	and	classmates	when	meeting	problems,	and	writing	experimental	reports	after	the	
completion	of	the	experiment	has	stimulated	students'	enthusiasm	for	independent	learning	
and	increased	their	interest	in	scientific	research.	

3.3. Acquire	Knowledge	Outside	the	Classroom	
A	research	project	is	different	from	a	single	idea	in	a	book.	it	may	be	the	concentrated	reflection	
of	multiple	subjects’	knowledge.	For	example,	in	the	mung	bean	seed	germination	experiment,	
there	will	be	many	mung	bean	seeds	go	moldy.	The	causes	of	mildew	involve	many	aspects	such	
as	 culture	 conditions,	 human	 error	 and	 growth	 environment.	 And	 these	 questions	not	 only	
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contain	 one	 aspect.	 It’s	 needs	 to	 study	 in	many	 aspects.	 Through	 participating	 in	 scientific	
research	 projects,	 students'	 scientific	 research	 ability	 has	 been	 greatly	 improved.	 Through	
practice,	 the	 students	have	 consolidated	 the	basic	knowledge	and	become	 familiar	with	 the	
experimental	 operation	 process	 and	 matters	 requiring	 attention.	 While	 consolidating	 the	
theoretical	knowledge,	they	have	gained	new	knowledge	outside	the	classroom.	

4. Participating	in	Scientific	Research	Projects	Plays	an	Important	Role	in	
Improving	Comprehensive	Quality	

4.1. Improve	Hands‐on	and	Practical	Skills	
Nowadays,	 the	 phenomenon	 of	 "valuing	 knowledge	 over	 practice,	 valuing	 knowledge	 over	
ability"	still	exists	in	the	practice.	In	short,	today's	education	is	classroom‐based,	and	college	
students	 lack	 opportunities	 to	 participate	 in	 practice	 [3].	 The	 author	 participated	 in	 the	
germination	experiment	of	mung	bean	in	saline‐alkali	environment	during	the	sophomore	year	
of	undergraduate	study.	From	seed	selection,	preparation	of	disinfecting	solution,	disinfecting	
petri	dishes	to	changing	the	medium	and	filter	paper.	During	this	period,	the	author	learned	to	
use	 pipetting	 gun,	 precision	 balance,	 electrical	 conductivity	 meter	 and	 other	 instruments.	
Enhanced	 the	 author's	 own	 practical	 ability.	 By	 participating	 in	 the	 practical	 activities	 of	
scientific	 research	 projects,	 undergraduates	 can	 understand	 the	 experimental	 operation	
procedures,	pay	attention	 to	 the	matters	needing	attention	 in	 the	experiment,	 carry	out	 the	
experimental	 operation	 by	 hand,	 understand	 the	 experimental	 instruments,	 and	 provide	
students	with	rich	practical	opportunities	and	creative	opportunities	[4].	At	the	same	time,	it	
consolidates	the	theoretical	knowledge	that	students	have	learned	in	class,	so	that	students	can	
have	a	deeper	understanding	of	what	they	have	learned	in	this	major.	

4.2. Cultivate	the	Team	Spirit	of	College	Students	
There	is	a	limit	to	what	an	individual	can	do.	In	order	to	achieve	great	success,	the	power	of	the	
team	 cannot	 be	 ignored.	 Therefore,	 it	 is	 of	 great	 significance	 to	 cultivate	 the	 team	 spirit	 of	
college	students.	For	example,	when	the	author	conducted	an	outdoor	engineering	survey	task,	
each	team	member	had	a	different	division	of	labor.	The	members	who	are	good	at	drawing	
topographic	 map	 are	 responsible	 for	 topographic	 marking,	 the	 ones	 who	 are	 skilled	 in	
operating	 instruments	 are	 responsible	 for	 instrument	 operation,	 and	 the	 ones	 who	 are	
sensitive	to	data	are	responsible	for	data	recording.	It	is	precisely	because	each	member	draws	
on	our	own	strengths	that	the	team	of	the	author	completed	the	measurement	task	excellently	
in	a	short	period	of	time	and	was	recognized	by	the	teacher.	Scientific	research	projects	need	
the	cooperation	of	everyone	and	require	the	cooperation	of	many	people.	No	matter	how	strong	
the	 individual	 ability	 is,	 they	 can	 not	 complete	 the	 task.	 This	 makes	 students	 realize	 that	
learning	from	each	other	and	learning	from	each	other	makes	the	team	ability	greatly	improved.	
In	the	process	of	team	cooperation,	the	inspiration	of	many	students	has	been	triggered,	and	
the	 ability	 of	 team	 cooperation	 has	 been	 enhanced.	 This	 makes	 students	 fully	 realize	 the	
importance	 of	 teamwork,	 and	 lays	 a	 solid	 foundation	 for	 college	 students	 to	 work	 after	
graduation.	

4.3. Cultivate	the	Character	of	Hard‐working	
Not	 giving	 up	 and	working	 hard	 is	 the	 key	 to	 success.	 In	 the	 author's	 outdoor	 engineering	
survey	experiment,	there	are	always	errors	in	the	data.	This	needs	to	be	re‐measured.	Often	a	
make‐up	test	is	difficult	to	succeed,	it	is	necessary	to	make	a	make‐up	test	for	many	times	to	
calculate	and	draw	the	data.	In	the	hot	summer,	it	is	also	necessary	to	repeat	the	experiment	
again	and	again,	and	try	again	after	failure.	This	has	cultivated	the	good	quality	of	the	author	
who	does	not	give	up	and	bears	hardships	and	stands	hard	work.	It	is	the	charm	of	scientific	
research	to	overcome	difficulties	and	rise	to	the	challenge	to	achieve	success.	
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4.4. Enhance	Innovation	Capability	
The	acquisition	of	scientific	research	results	is	not	just	a	simple	copy	and	paste,	often	need	their	
own	 innovation.	 When	 the	 author	 carried	 out	 the	 pod	 measurement	 task,	 it	 was	 time‐
consuming	 to	measure	 the	 pod	 number,	 pod	 leaves	 and	 pod	 stems,	 and	 the	 task	was	 very	
important.	The	team	members	designed	the	measurement	scheme	and	invented	a	simple	tool	
to	help	them	count,	thus	completing	the	experiment	in	a	short	time.	This	requires	students	to	
make	 full	 use	 of	 the	 knowledge	 they	have	 learned,	 give	 play	 to	 their	 scientific	 imagination,	
discover	problems,	 think	about	problems,	 and	use	 scientific	methods	 to	 solve	problems.	By	
participating	 in	scientific	research	experiments,	undergraduates	can	improve	their	ability	to	
find	and	solve	problems,	enhance	their	thinking	ability	and	enhance	their	innovation	ability.	

5. Conclusion	

Cultivating	the	scientific	research	ability	of	undergraduates	has	always	been	the	top	priority	of	
higher	 education.	 Participating	 in	 scientific	 research	 projects	 has	 a	 profound	 effect	 on	 the	
improvement	of	undergraduates'	comprehensive	quality.	By	participating	in	scientific	research	
projects,	undergraduates	can	not	only	discover	their	shortcomings	in	practical	activities	and	
realize	 their	 own	 problems,	 but	 also	 learn	 more	 extracurricular	 knowledge,	 enhance	 their	
practical	 ability	 and	 team	 spirit,	 which	 is	more	 conducive	 to	 cultivate	 the	 quality	 of	 Hard‐
working,	enhance	their	innovation	ability,	and	thus	better	improve	themselves.	At	present,	it	is	
not	 common	 for	 undergraduates	 to	 participate	 in	 scientific	 research	 projects	 in	 various	
universities.Therefore,it	 is	 hoped	 that	 universities	 can	 provide	 more	 opportunities	 for	
undergraduates	to	participate	in	scientific	research	projects,	so	that	undergraduates	who	are	
interested	in	participating	in	scientific	research	activities	can	give	full	play	to	their	intelligence,	
improve	 their	 comprehensive	 quality	 and	make	 contributions	 to	 China's	 scientific	 research	
field.	
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