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Abstract	

3DMAX	is	an	important	professional	course	for	environmental	art	design	major,	which	
plays	 a	 decisive	 role	 in	 students'	 future	 career.	 As	 a	 practical	 course,	 SPOC	 hybrid	
teaching	model	can	make	students	more	systematic	learning,	combining	online	teaching	
and	 classroom	 teaching,	 which	 not	 only	 ensures	 the	 necessary	 face‐to‐face	
communication	between	students	and	teachers,	but	also	gives	full	play	to	the	advantages	
of	SPOC	online	 learning.	SPOC's	hybrid	 teaching	mode	combined	with	3DMAX	course	
truly	realizes	student‐centered	and	 teacher‐led	 inverted	classroom	 teaching,	so	as	 to	
better	complete	practical	projects	 in	classroom	 learning,	enhance	students'	skills	and	
operation	level,	and	lay	a	foundation	for	entering	the	workplace.	
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1. Introduction	

As	an	important	visual	simulation	design	tool,	3DMAX	is	operated	by	computer,	which	is	very	
practical	for	students	majoring	in	environmental	art	design.	In	the	realization	process	of	the	
effect	 drawing,	 3DMAX	 software	 can	 directly	 display	 the	 visual	 effect	 from	multiple	 angles	
through	model	creation,	and	can	flexibly	design	in	terms	of	changing	the	material	and	lighting	
effect,	which	not	only	saves	time	and	manpower,	but	also	presents	the	designer's	idea	in	a	more	
comprehensive	 and	detailed	way.	 In	 the	 interior	design	 industry,	 the	 application	of	3DMAX	
software	 can	 be	 said	 to	 be	 a	 necessary	 skill	 for	 the	 industry.	 Therefore,	 in	 the	 teaching	 of	
colleges	and	universities,	the	study	of	3DMAX	is	very	important,	which	will	directly	affect	the	
future	employment	of	students.	3DMAX	software	has	strong	functionality,	but	for	students	of	
environmental	 art	 design,	 the	most	 important	 role	 is	 to	make	 design	 renderings.	 However,	
making	design	renderings	only	requires	part	of	the	software	functions,	without	the	use	of	all	
the	commands.	Therefore,	 in	3DMAX	course	 teaching,	 it	 is	necessary	 to	master	 the	 teaching	
content,	make	clear	the	teaching	objectives,	conduct	targeted	knowledge	teaching	and	enhance	
the	proficiency	of	common	commands,	rather	than	comprehensively	learn	the	3DMAX	software	
itself.	 How	 to	 better	 carry	 on	 the	 teaching	 adjustment,	 is	 worth	 carrying	 on	 the	 thorough	
research.	
SPOC,	short	for	Small	Private	Online	Course,	was	first	proposed	and	used	by	professor	armand	
fox	of	the	university	of	California,	Berkeley.	The	concept	of	SPOC	has	a	lot	to	do	with	early	moocs.	
MOOC	teaching	mode	refers	to	large‐scale	online	teaching,	in	which	a	large	number	of	teaching	
resources	are	put	online	and	learners	everywhere	can	learn	through	online	mode.	Along	with	
the	application	of	this	teaching	mode,	teachers	cannot	master	the	students'	learning	process,	
has	been	found	to	guide	 for	students	 in	class,	students	 learn	can't	get	better	answers	to	 the	
questions,	didn't	have	a	set	of	scientific	and	effective	evaluation	methods,	therefore,	the	reform	
of	education	began	to	try	MOOC,	proposed	a	new	teaching	mode	of	combination	of	online	and	
offline,	stretch	out	the	SPOC	hybrid	teaching	mode.	SPOC,	on	the	basis	of	MOOC	online	teaching	
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mode,	 adds	 new	 thinking	 and	 proposes	 a	 combination	 of	 online	 and	 offline	 methods.	 The	
number	of	students	 is	 limited	and	the	admission	conditions	 for	students	are	also	set,	which	
improves	the	teaching	quality	on	campus.	

2. 3DMAX	Course	Teaching	Analysis	

2.1. Current	Curriculum	
Taking	 a	 higher	 vocational	 college	 in	 China	 as	 an	 example,	 3DMAX	 is	 the	 basic	 course	 of	
environmental	art	design	major,	which	is	used	for	making	interior	and	exterior	environmental	
art	design	renderings.	The	curriculum	is	divided	into	seven	chapters,	including:	standard	basic	
body	modeling,	two‐dimensional	extension	modeling,	editing	and	modification,	camera	setting,	
material	editing,	lighting	application,	rendering	output	and	post	processing,	as	shown	in	table	
1.	In	each	chapter,	there	are	corresponding	teaching	contents	and	teaching	requirements,	and	
the	teaching	reference	hours	are	given.	Teachers	can	give	lectures	according	to	the	prescribed	
modules	and	make	some	targeted	adjustments.	
	

Table	1.	The	curriculum	
Chapter Teaching content Course content Plan

1 
Standard primitives are 

modeled 

(1)Basic tool operations for 3DMAX 
(2)Basic geometry modeling methods and numerical 

Settings 
(3)Basic command application and shortcut keys 

15 

2 
Two-dimensional extended 

modeling 

(1)Two-dimensional modeling 
(2)Two-dimensional morphological transformation and 

three-dimensional modeling 
18 

3 
Edit and modify camera 

Settings 
(1)Modifier used to create composite objects 

(2)Set camera position and parameters 
15 

4 Material edit 
(1)Material editor parameters used 

(2)VRAY material Settings and parameters 
20 

5 The lights used 
(1)Spot light, floodlight, dot light, line light 

(2)Use of VRAY lighting 
(3)The use of optical domain networks 

27 

6 Rendering the output 
(1)VRAY render panel basics 

(2)VRAY render parameter setting and drawing output 
12 

7 Post processing 
(1)Use of PS tools 

(2)Rendering post processing capability 
15 

Total 122

	
At	 present,	 higher	 vocational	 colleges	 generally	 arrange	 the	 3DMAX	 course	 in	 the	 second	
semester	of	sophomore	or	the	first	semester	of	junior,	with	the	class	hour	set	between	88‐122.	
The	course	teaching	time	is	one	semester,	about	18	weeks,	distributed	to	about	4‐6	class	hours	
per	week.	The	last	week	is	practical	training	week,	and	the	practical	training	week	is	set	to	20	
class	hours.	
The	course	assessment	mode	is	mostly	set	as	the	examination.	The	teacher	will	give	the	plan,	
material	and	lighting	model,	and	let	the	students	finish	the	rendering	and	rendering	within	the	
specified	time,	so	as	to	determine	whether	the	course	assessment	is	qualified.	
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2.2. Problems	Faced	by	3DMAX	Course	in	Teaching	
First	of	all,	the	course	content	should	be	set	with	professional	targeted	explanation.	Command	
in	the	production	3DMAX	software	is	very	much,	for	environmental	art	design	major	is	not	all	
need	 to	 learn,	you	 just	need	 to	master	production	used	when	rendering	commands,	 for	not	
using	the	commands	on	the	study	can	be	ignored,	such	as	the	above	mentioned	light	section	of	
the	point	source	and	line	source,	rarely	used	in	indoor	rendering	during	production.	A	wide	
range	 of	 orders	 on	 the	 waste	 of	 existing	 class	 hours,	 a	 large	 number	 of	 knowledge	
indoctrination,	will	 let	 the	 students	 can	not	 find	 the	 key,	 can	not	master	 the	 key	 operation	
command.	
Secondly,	in	terms	of	class	hour	arrangement,	in	the	current	way	of	class	hour	arrangement	in	
higher	 vocational	 colleges,	 3DMAX	 course	 is	 set	 to	 be	 completed	 in	 one	 semester	with	 4‐6	
classes	per	week.	In	this	way,	students	can	learn	other	courses	besides	3DMAX	in	one	week.	In	
environmental	art	design	major,	students	can	even	learn	three	software	courses	at	the	same	
time	 in	one	week.	Multiple	software	 learning	at	 the	same	time,	 it	 is	easy	to	cause	command	
confusion,	or	students	bias	phenomenon.	The	courses	are	taught	in	the	second	semester	of	the	
sophomore	year	or	the	first	semester	of	the	junior	year,	which	makes	it	impossible	to	combine	
3DMAX	with	interior	design,	public	space	design,	commercial	display	design	and	other	courses,	
resulting	in	disconnection	from	other	professional	courses.	
In	terms	of	course	assessment,	for	software	operation	courses	like	3DMAX,	it	is	still	a	little	hasty	
to	judge	the	final	score	only	by	the	final	exam.	
In	 the	 teaching	of	 teachers,	 there	are	some	problems	 to	be	solved	at	 the	present	stage.	The	
teacher	will	make	a	teaching	plan	at	the	beginning	of	the	semester.	The	teaching	plan	can	be	
adjusted	one	or	two	times	according	to	the	teaching	plan.	The	arrangement	in	this	way	is	very	
formal	from	the	table	data,	and	then	in	the	actual	teaching,	it	is	not	very	ideal.	It	is	difficult	to	
design	a	teaching	plan	accurately	due	to	students'	early	learning	and	their	own	conditions,	and	
the	strict	management	mechanism	requires	teachers	to	teach	according	to	the	plan,	which	is	
not	always	good	for	students.	
The	3DMAX	course	has	strict	requirements	 for	computer	configuration,	especially	hard	disk	
and	CPU.	Part	of	 the	university	computer	room	aging	phenomenon,	not	 timely	replacement,	
resulting	in	slow	computer	operation,	classroom	teaching	computer	card	events,	directly	affect	
the	 teaching	 speed.	 The	 phenomenon	 of	 computer	 crash	 and	 restart	 when	 students	 are	
operating	leads	to	a	lot	of	time	wasted	and	also	affects	students'	learning	enthusiasm.	

2.3. Future	Development	Direction	of	Course	Teaching	Mode	
According	to	the	existing	problems,	the	teaching	mode	of	3DMAX	course	can	be	adjusted.	In	the	
course	setting,	detailed	explanation	of	key	orders	and	quick	explanation	of	common	orders	are	
used	for	teaching.	The	curriculum	is	arranged	as	far	as	possible	in	the	second	semester	of	the	
first	year.	The	course	learning	can	try	to	create	a	combination	of	online	and	offline	methods,	
and	the	assessment	scheme	can	be	completed	in	a	variety	of	ways,	which	is	more	conducive	to	
comprehensive	assessment.	In	terms	of	equipment	configuration,	it	is	necessary	to	strengthen	
computer	maintenance	and	replace	old	equipment,	timely	support	new	equipment	required	by	
courses,	or	provide	independent	classrooms	for	students	to	place	their	own	equipment.	As	for	
teachers'	teaching,	they	can	make	online	courses	to	assist	teaching	and	create	new	online	and	
offline	teaching	models	to	better	complete	the	teaching	work.	

3. Application	of	SPOC	Hybrid	Teaching	Mode	in	3DMAX	Course	

SPOC's	hybrid	teaching	mode	combines	online	online	learning	and	offline	classroom	teaching,	
and	attaches	importance	to	the	organic	combination	of	offline	face‐to‐face	teaching	and	online	
learning.	 In	 this	 way,	 from	 the	 perspective	 of	 online	 learning	 video	 and	 offline	 classroom	
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teaching	 created	 by	 teachers,	 the	 problems	 and	 appropriate	 solutions	 in	 the	 course	
implementation	can	be	found	to	better	complete	the	effective	combination	of	3DMAX	course	
and	other	courses.	The	3DMAX	course	adopts	the	mixed	online	and	offline	teaching	method,	
which	requires	the	design	of	the	course	teaching	content	in	accordance	with	the	actual	needs	
of	the	society,	the	scientific	and	reasonable	arrangement	of	class	hours,	and	the	introduction	of	
real	project	cases	into	the	classroom.	This	new	teaching	mode	will	open	a	new	chapter	of	the	
3DMAX	teaching	mode.	

3.1. SPOC	Hybrid	Teaching	Mode	Practice	
SPOC's	hybrid	teaching	model	has	been	used	in	practice	at	home	and	abroad.	In	2013,	Harvard	
University's	"architectural	reverie"	was	the	first	class	on	the	application	of	SPOC	patterns	to	
design.	The	course	divides	the	students	into	several	project	groups,	each	of	which	has	about	20	
members.	The	 teaching	assistant	 is	 responsible	 for	managing	 the	online	 learning	discussion	
among	the	project	group	members.	The	offline	classroom	teaching	is	guided	by	the	teacher	face	
to	face.	The	teaching	model	has	been	well	received	and	continues	to	be	applied.	
The	SPOC	experiment	and	promotion	of	the	university	of	California,	Berkeley	started	with	the	
"software	engineering"	course.	After	the	completion	of	the	course,	it	has	the	automatic	scoring	
function,	which	allows	students	to	submit	the	homework	for	many	times.	While	getting	high	
scores,	it	also	improves	students'	mastery	of	knowledge	and	skills,	with	remarkable	results.	
Domestic	colleges	and	universities	are	also	very	keen	on	SPOC's	hybrid	 teaching	mode.	The	
school	of	computer	science	and	technology	at	ZheJiang	university	has	started	to	use	SPOC	to	
assist	 teaching.	 Professor	 Jinliang	 Li,	 from	 Tsinghua	 university's	 school	 of	 economics	 and	
management,	 said,	 "thanks	 to	 the	 latest	 technology,	Tsinghua	university	 is	able	 to	carry	out	
substantive	learning	in	advance,	under	the	guidance	of	teachers,	and	then	interact	with	teachers	
and	 teaching	 assistants	 online."	 At	 present,	 SPOC's	 hybrid	 teaching	 mode	 is	 highly	
recommended	by	various	universities,	especially	for	software,	design,	architecture	and	other	
related	courses,	the	research	has	been	effective.	

3.2. Application	Method	in	3DMAX	Course	Teaching	

	
Fig	1.	Application	of	SPOC	hybrid	teaching	mode	in	3DMAX	course	teaching	

	
SPOC's	 hybrid	 teaching	mode	 advocates	 the	 idea	 of	 combining	 online	 and	 offline,	 and	 it	 is	
necessary	to	apply	it	in	3DMAX	course	teaching.	First	of	all,	from	the	perspective	of	teaching	
content,	 it	 is	necessary	to	systematically	construct	the	course	content,	save	the	key	contents	
taught	in	class,	and	transfer	them	to	the	online	platform	in	the	form	of	video	or	PPT,	so	as	to	
make	up	for	the	missing	parts	in	the	online	course	after	class.	On	the	other	hand,	some	non‐key	
commands	 in	 the	software	are	made	 into	short	video	and	uploaded	to	 the	online	classroom	
platform	to	enrich	 the	online	 teaching	platform,	which	 is	very	convenient	 for	 students	with	
different	learning	requirements,	as	shown	in	Fig.1.	
In	the	course	arrangement,	the	author	maintains	that	the	class	hour	must	be	compact,	increases	
the	 curriculum	 teaching	 the	 continuity.	 Based	 on	 the	 88‐122	 periods	 set	 by	 colleges	 and	
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universities	at	the	present	stage,	it	is	suggested	that	the	teaching	of	courses	should	be	arranged	
in	4‐5	weeks,	with	about	18	periods	per	week,	plus	one	week	of	practical	training,	with	about	
20	periods	per	week.	The	class	hours	are	divided	into	online	and	offline	modes.	Take	the	total	
class	hours	of	122	as	an	example,	for	specific	allocation,	please	refer	to	table	2.	
	

Table	2.	Lesson	plan	

 Plan (week) Plan(total) 
Teaching 

(1-5weeks) 
offline 16*5 80 
online 4*5 20 

Training 
(week 6) 

offline 20 20 
online 2 2 

Total 122 
 

In	 SPOC	hybrid	 teaching	mode,	3DMAX	course	 assessment	 scheme	 is	 suggested	 to	 combine	
online	and	offline	simultaneously	to	complete	the	evaluation	work.	Online	evaluation	mainly	
includes	teaching	video	learning,	discussion	and	speech,	homework	completion,	learning	time	
and	 online	 assessment.	 For	 example,	 homework	 submission	 can	 be	 enabled	 for	 multiple	
submission,	 and	 the	 highest	 score	 is	 the	 accurate	 score.	Offline	 evaluation	mainly	 includes:	
quality	 of	 course	 project	 completion,	 attendance	 and	 performance	 in	 class,	 project	
implementation	and	other	aspects.	The	implementation	of	the	project	mentioned	here	refers	to	
the	inclusion	of	real	work	projects	in	the	course.	When	the	3DMAX	renderings	made	by	students	
are	approved	and	applied	by	party	a	of	the	project	or	they	win	awards	in	the	competition,	extra	
points	will	be	awarded	to	students.	
In	terms	of	curriculum	reform	and	practice	of	3DMAX,	this	paper	advocates	the	establishment	
of	a	campus	design	team,	which	is	conducted	by	senior	students	to	 lead	junior	students	and	
teachers	to	control	the	overall	direction,	relying	on	both	online	and	offline	modes.	At	present,	
in	3DMAX	courses	of	environmental	art	design	major	in	colleges	and	universities,	real	projects	
are	rarely	introduced.	Even	if	real	projects	are	introduced,	they	are	only	completed	projects	for	
students	 to	practice.	Therefore,	 students	need	professional	 education	at	 school	 and	need	 to	
increase	practical	experience.	Therefore,	it	is	proposed	to	establish	a	3DMAX	rendering	team.	
The	specific	workflow	includes	the	establishment	of	3DMAX	design	studio	‐‐	establishment	of	
design	team	‐‐	establishment	of	team	operation	mode	‐‐	establishment	of	project	introduction	
mechanism.	The	team	members	are	mainly	teachers,	assisted	by	the	junior	and	junior	college	
students,	and	participated	by	the	first‐year	students.	In	the	team,	the	junior	college	students	
mainly	focus	on	practical	work	to	make	the	project,	and	the	teacher	gives	offline	guidance	to	
the	 team.	 Secondly,	 the	 junior	 college	 students	 need	 to	 lead	 the	 junior	 college	 students	 to	
complete	the	project	together	and	lead	the	junior	college	students	in	the	process	of	making	the	
project.	The	main	work	of	the	second	grade	students	 is	to	assist	 the	third	grade	students	to	
complete	the	design	project,	and	assist	the	teachers	to	conduct	online	tutoring	for	the	first	grade	
students.	The	primary	task	for	the	first‐year	students	is	to	complete	the	learning	tasks.	In	terms	
of	team	member	selection,	excellent	students	will	be	selected	from	first‐year	college	students	
to	enter	the	design	team.	When	the	second	grade	jumps	to	the	third	grade,	the	personnel	will	
be	 screened	and	selected.	The	 internship	work	of	 the	 third‐year	 students	can	be	completed	
directly	 in	 the	team,	and	the	operation	mode	of	 the	design	team	is	shown	in	Fig.2.	The	new	
curriculum	 reform	 method	 fully	 combines	 SPOC's	 hybrid	 teaching	 mode,	 integrates	 online	
teaching	and	offline	guidance	into	the	curriculum,	and	better	establishes	a	new	3DMAX	learning	
system,	which	is	conducive	to	the	learning	of	students	in	all	grades	and	lays	a	good	foundation	
for	students	to	enter	the	enterprise	in	the	future.	
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Fig	2.	Team	mode	

4. Countermeasures	for	Curriculum	Reform	of	3DMAX	in	Higher	
Vocational	Colleges	

In	 the	 course	 of	 3DMAX	 curriculum	 reform,	 the	 first	 step	 is	 to	 improve	 the	 management	
mechanism	 of	 colleges	 and	 universities,	 introduce	 corresponding	 policies	 and	 formulate	
targeted	 strategies,	 such	 as	 curriculum	 inspection,	 curriculum	management	 and	 curriculum	
assessment,	 and	 provide	 corresponding	 management	 models	 to	 make	 the	 policies	 more	
supportive	of	the	curriculum	reform	model.	In	terms	of	equipment	configuration,	the	required	
equipment	 should	 be	 timely	 configured,	 and	 the	 computer	 room	 should	 be	 maintained	 to	
ensure	the	normal	operation	of	the	equipment	and	the	smooth	completion	of	the	teaching	work.	
In	the	course	of	curriculum	reform,	teachers	are	encouraged	to	promote	new	teaching	models	
and	give	policy	support.	Let	go	of	the	shackles	in	the	teaching	of	teachers,	so	that	teachers	more	
flexible	 teaching	work.	Make	overall	 arrangement	 for	 teachers'	online	and	offline	workload,	
reasonably	 develop	 teachers'	 online	 workload	 calculation	 method,	 and	 improve	 teachers'	
enthusiasm	for	the	promotion	of	3DMAX	curriculum	reform.	
From	the	perspective	of	students,	to	increase	students'	learning	initiative,	it	can	be	carried	out	
from	the	evaluation	method,	reward	system,	class	mode	and	other	aspects.	It	is	suggested	that	
vocational	 colleges	 should	 develop	 effective	 strategies	 to	 guide	 students	 to	 study	 in	 the	
classroom.	 Students	 dormitory	 can	 try	 to	 control	 the	 power	 supply	 time,	 effectively	 guide	
students	into	the	classroom.	

5. Conclusion	

SPOC	hybrid	teaching	mode	in	production	3DMAX	and	practice	of	curriculum	reform,	increase	
the	students'	online	learning	link,	to	break	the	phenomenon	of	uneven	distribution,	high	quality	
teaching	 resources	 of	 colleges	 and	 universities	 area	 for	 higher	 vocational	 students,	 the	
centerline	of	the	course	learning	class	is	convenient	for	students	to	master	basic	knowledge,	
enhance	the	practical	ability,	also	can	be	found	in	the	process	of	autonomous	learning	and	the	
connection	 between	 the	 various	 professional	 courses,	 strengthen	 the	 professional	 course	
learning	motivation.	 From	 the	perspective	of	 curriculum	reform	effect,	 it	 is	 in	 line	with	 the	
development	 direction	 of	 education	 at	 the	 present	 stage.	 In	 the	 future,	 it	 will	 be	 of	 great	
promotion	value	in	the	teaching	construction	of	college	courses.	
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