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Indoor	plants	and	performance	outcomes	
using	the	Attention	Restoration	Theory	

Abstract	
	
The	current	study	utilized	the	Attention	Restoration	Theory	to	investigate	whether	plants	

in	an	office	context	produced	restorative	effects	that	enable	employees	to	perform	better.	

The	 Attention	 Restoration	 Theory	 asserts	 that	 individuals	 will	 experience	 increased	

concentration	 after	 spending	 time	 in,	 or	 viewing	 nature.	 This	 study	was	 one	 of	 the	 first	

attempts	 to	 empirically	 investigate	 the	 effect	 of	 indoor	 plants	 on	 experiences	 of	

performance	 outcomes	 and	 perceptions	 of	 Indoor	 Environmental	 Quality	 (IEQ)	 within	

South	 Africa.	 The	 researcher	 aimed	 to	 assess	 whether	 the	 individual’s	 nature	 identity	

moderated	 the	 impact	 of	 the	 plants.	 Most	 previous	 studies	 on	 the	 outcomes	 of	 indoor	

plants	 have	 been	 conducted	 in	 Western,	 Northern	 hemisphere	 contexts.	 In	 this	

experimental	study,	120	participants	were	randomly	assigned	to	one	of	three	conditions:	

(1)	no	plants	or	pictures	of	plants;	(2)	only	plants;	(3)	only	canvas	pictures	of	plants.	The	

rooms	were	 identical	 in	 every	 other	 respect.	 Participants	 completed	 two	 tasks	 (a	 card-

sorting	 task	 and	 a	 reading	 task)	 and	 two	 questionnaires,	 namely	 the	 connectedness	 to	

nature	 scale	 to	 assess	 participant’s	 nature	 identity	 and	 a	 previously	 developed	

questionnaire	 that	 aimed	 to	 assess	 task	 performance.	 Additionally,	 SE	 controls	 were	

positioned	in	each	office	to	measure	fluctuations	of	air	quality	(i.e.	temperature,	humidity	

and	carbon	dioxide	 levels)	 in	order	 to	assess	 IEQ.	The	results	 from	a	series	of	 statistical	

analyses	demonstrated	a	reduction	in	participants’	errors	(p	=	0.001),	a	positive	reaction	to	

the	given	task	(p	=	0.000),	as	well	as	a	reduction	in	participant’s	task	completion	time	(p	=	

0.000).	These	results	demonstrated	a	statistically	significant	effect	on	performance	in	the	

presence	of	plants	as	well	as	an	improvement	in	air	quality	through	a	reduction	of	carbon	

dioxide	 (p	 =	 0.000).	 The	 results	 revealed	 that	 the	 plants	 condition	 was	 statistically	

significantly	 different	 from	 that	 of	 the	 pictures	 of	 plants	 and	 the	 control	 condition	with	

regards	 to	 the	 performance	 outcomes.	 The	 result	 from	 the	 two-way	 ANOVA’s	

demonstrated	that	nature	 identity	did	not	moderate	 the	above	relationships	(Errors:	p	=	

0.132;	 Completion	 time:	p	=	0.383;	 Reaction	 to	 the	 task:	p	=	0.983).	 This	 study	 enhances	

knowledge	regarding	indoor	plants	within	the	South	African	context	as	well	as	practically	

influencing	working	environments	where	employees	are	expected	to	be	productive.	
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Background	
	
While	 Indoor	 plants	 have	 been	 extensively	 researched	 and	 are	 prevalent	 in	 numerous	

European	 and	 North	 American	 office	 environments	 (Keniger,	 Gaston,	 Irvine	 &	 Fuller,	

2013),	 there	has	been	a	 lack	of	 research	within	 the	 South	African	 context	 regarding	 the	

impact	 of	 indoor	 plants.	 Previously,	 research	 on	 interior	 plants	 have	 cited	 numerous	

benefits	 within	 the	Western	 context,	 namely;	 improved	 productivity	 (Knight	 &	 Haslam,	

2010)	as	well	as	increases	in	morale	and	even	mood	in	the	presence	of	plants	(Shibata	&	

Suzuki,	 2004).	However,	 there	 is	 little	 scientific	 evidence	 to	 support	 these	 claims.	 Thus,	

research	should	aim	to	provide	concrete	evidence	that	 interacting	with	plants	 is	directly	

linked	 to	human	health	and	performance.	 If	 this	 can	be	achieved	 there	will	 be	 sufficient	

justification	for	the	use	of	interior	plants	within	indoor	environments.	With	an	increasing	

drive	for	organisations	to	reduce	costs	and	increase	productivity,	it	is	important	to	provide	

quantifiable	 justification	 for	 the	 inclusion	 of	 plants	 in	 modern	 work	 environments,	

particularly	in	scarcely	researched	contexts	such	as	South	Africa.	Industrial	psychologists	

have	a	continuous	interest	in	the	individual	factors	influencing	an	organisation.	Similarly,	

there	 is	 equal	 concern	 regarding	 the	 environmental	 factors	 that	 impact	 organisational	

outcomes,	such	as	interior	plant	designs	and	their	effects	(Claudio,	2011).		

Sample	and	sampling	
	
The	 research	 obtained	 a	 sample	 of	 120	people	 from	 a	 variety	 of	 backgrounds	 and	 ages.	

Data	was	received	from	120	respondents.	Ages	of	participants	ranged	from	18	to	77	(legal	

working	age),	with	an	average	age	of	33	years	(MD	=	33.72;	SD=	13,	87).	The	sample	was	

randomly	divided	into	three	groups:	(1)	no	plants	or	pictures	of	plants	(2)	only	plants	(3)	

only	pictures	of	plants.	

Measures	
	
Plants	that	were	non-flowering	were	used	due	to	their	quality	to	clean	the	air,	specifically	

dracaena	 marginata	 and	 the	 philodendron	 scandens.	 SE	 controls	 were	 installed	 and	

appropriately	 labelled	 to	 ensure	 they	 were	 identifiable	 for	 the	 analysis	 of	 air	 quality.	
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Pictures	 of	 plants	 were	 selected	 based	 on	 aesthetic	 appeal.	 Each	 condition/room	 was	

shown	to	be	statistical	identical	prior	to	beginning	the	quantitative	experiment.		

	

	

	

	

	

	

	

	

The	 study	 made	 use	 of	 previously	 developed	 questionnaires.	 The	 experimental	 battery	

took	approximately	40	minutes	to	complete	in	total.	The	data	was	collected	between	July	

and	October	2017.	Participants	first	completed	the	two	timed	tasks:	(1)	card	sorting	task	

and	then	the	(2)	reading	task	(Knight	&	Haslam,	2010).	The	(3)	individual	performance	in	

multiskilling	questionnaire	was	then	completed	(Knight	&	Haslam,	2010).	A	biographical	

section	 was	 included	 within	 the	 questionnaire	 in	 order	 to	 capture	 the	 demographic	

information	of	the	sample.	Finally,	participants	completed	the	(4)	connectedness	to	nature	

scale	(CNS)	(Mayer	&	Frantz,	2004).	These	instruments	were	selected,	by	the	researcher,	

to	assist	in	gathering	appropriate	data.		

Results		
	
All	requirements	for	the	data	were	found	to	be	satisfactory.	It	was	statistically	shown	that	

participants	 did	 notice	 the	 intervention	 (i.e.	 plants	 or	 pictures	 of	 plants).	 Statistical	

analyses	 were	 conducted	 to	 examine	 the	 relationship	 between	 conditions	 (plant,	

pictures	 of	 plants	 and	 control)	 and	 productivity.	Productivity	was	assessed	by	 three	

different	measures,	namely:	(1)	total	time	of	the	task,	(2)	total	error	on	the	task	and	(3)	the	

reaction	 to	 the	 task.	 On	 all	 three	 measures	 of	 performance,	 indoor	 plants	 statistically	

affected	performance.	Pictures	of	plants	occasionally	affected	performance.	In	comparison	

to	the	control/lean	condition	the	plants	had	the	greatest	impact	followed	by	the	pictures	of	

plants.		

	

These	results	are	demonstrated	in	a	visual	manner	below:	
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Alternative	analyses	were	run	to	examine	the	relationship	between	the	three	conditions	

and	 air	 quality	 (IEQ).	There	was	a	 statistically	 significant	difference	between	 the	plant	

condition	 in	comparison	to	the	control	condition	based	on	CO2	 levels.	Additionally,	 there	

was	 a	 statistically	 significant	 difference	 between	 the	 pictures	 of	 plants	 condition	 in	

comparison	to	the	control	condition.	This	may	require	further	investigation,	as	one	would	

not	 expect	 the	 pictures	 of	 plants	 to	 influence	 CO2.	 Thus,	 in	 the	 presence	 of	 plants	

(compared	 to	 the	control	condition)	 there	was	an	 improvement	 (decrease)	 in	CO2	levels.	

Across	all	three	conditions,	there	was	no	effects	on	humidity	or	temperature.		

	

2400	

2600	

2800	

3000	

3200	

Plant	 Pictures	
of	plants	

Control	

TASK	REACTION	

TASK	
REACTION	

0	
200	
400	
600	
800	
1000	

Plants	 Pictures	
of	plants		

Control	

TOTAL	ERROR	

TOTAL	ERROR	

0	
10000	
20000	
30000	
40000	
50000	
60000	

Plant	 Pictures	
of	Plants	

Control	

TOTAL	TIME	

TOTAL	TIME	

Visual	Representation	of	
Condition	to	(1)	Total	time	for	the	task	

	
Note:	Time	was	recorded	in	seconds	

Visual	Representation	of	
Condition	to	(2)	Total	errors	on	the	task	
	
	

Visual	Representation	of	
Condition	to	(3)	Reaction	to	the	task	

	
Note:	Higher	scores	demonstrate	a	more	

positive	reaction	to	the	task	



For	further	and	more	detailed	information	please	access	Kaylin	Adamson’s	dissertation	by	emailing:	kayziadamson@gmail.com	

	
6|	P	a	g	e	

	

Finally,	 analyses	 were	 run	 to	 examine	 the	 relationship	 between	 conditions	 (plant,	

pictures	 of	 plants	 and	 control)	 and	 the	 moderator	 of	 CNS	 (nature	 identity)	 to	

productivity.	 The	 moderator	 of	 CNS	 does	 not	 affect	 the	 condition	 and	 productivity	

relationship.	Thus,	CNS	is	not	a	moderating	variable	as	it	does	not	affect	the	relationship	of	

indoor	plants	and	productivity.		

	

Multiple	 frequencies	(Page	10)	were	run	that	gave	additional	 information	such	as:	 in	the	

control	condition,	most	participants	agreed	that	the	room	was	soulless.	Additionally,	most	

participants	in	the	plants	condition	agreed	that	the	room	was	a	pleasant	place	in	which	to	

work.	 Finally,	 most	 participants	 agreed	 that	 it	 was	 important	 to	 have	 plants	 within	 a	

workplace.		

	

	

	

	

	

	

	

	
	
	
	

Explanation	and	Recommendation	
	

The	current	study	was	a	replication	of	Knight	and	Haslam’s	(2010)	study	within	the	South	

African	context.	In	the	current	study	there	are	similarities	in	findings	for	the	South	African	

context	 compared	 to	 the	 European	 context.	 Therefore,	 the	 current	 empirical	 findings	

suggest	that	South	Africa	could	benefit	from	having	indoor	plants	within	an	environment	

through	 improved	 performance	 and	 air	 quality.	 Indoor	 plants	 should	 be	 as	 prevalent	 in	

South	 Africa	 as	 they	 are	 in	 Europe	 and	 North	 America,	 as	 these	 findings	 advocate	 for	

indoor	plant	usage.	

	



For	further	and	more	detailed	information	please	access	Kaylin	Adamson’s	dissertation	by	emailing:	kayziadamson@gmail.com	

	
7|	P	a	g	e	

	

This	 study	 demonstrates	 the	 impact	 of	 the	 Attention	 Restoration	 Theory,	 as	 in	 the	

experimental	design	participants	were	left	alone	with	the	indoor	plants	for	approximately	

five	 minutes.	 Kaplan	 (1995)	 states	 that	 time	 in,	 or	 viewing	 nature	 leads	 to	 increased	

mental	 capability.	 The	 findings	 suggest	 that	 this	 theoretical	 reasoning	 is	 correct	 as	 the	

current	study’s	results	demonstrate	that	time	alone	in	nature	or	viewing	nature	within	the	

enriched	conditions,	led	to	participants’	initial	restoration	from	their	previous	activities.		

	

However,	the	above	findings	are	in	stark	contradiction	with	a	large	body	of	research	that	

advocated	for	lean	(empty)	offices	increasing	productivity	(Tapping	&	Dunn,	2006;	Louis,	

2007;	Pruijt,	2003).	Previously,	 it	has	been	argued	 that	 lean	offices	 (control	 room	 in	 the	

current	 study)	 led	 to	 increased	productivity	 as	 they	do	not	 incorporate	 any	distractions	

that	 could	 shift	 the	 employee’s	 focus	 (Larsen,	 Adams,	 Deal,	 Kweon	 &	 Tyler,	 1998;	

Thompson,	 2000).	 However,	 this	 research	 opposes	 the	 lean	 condition	 arguments	 and	

presents	 finding	 that	 support	 the	 need	 for	 enriched	 conditions,	 particularly	 within	 the	

presence	of	indoor	plants.	

	

In	 the	presence	of	plants,	 the	results	demonstrate	 that	 the	CO2	 levels	decreased,	and	the	

indoor	environment’s	air	quality	was	improved	as	a	result.	This	affirms	studies	that	found	

plants	 have	 the	 ability	 to	 clean	 the	 air	 by	 removing	 CO2.	 However,	 the	pictures	of	plant	

condition	also	differed	from	the	control	condition.	This	was	an	unexpected	finding	within	

this	study.		

	

Nature	 identity	 was	 not	 a	 moderator	 variable.	 A	 possible	 reason	 for	 this	 that	 nature	

identity	 is	 a	multidimensional	 construct	 that	 has	many	 factors,	 it	 can	 be	 challenging	 to	

measure	every	aspect	(Korpela,	Hartig,	Kaiser	&	Fuhrer,	2001).	A	possible	explanation	of	

this	 finding	may	 be	 that	 due	 to	 the	 South	 African	 context	 and	 culture	 of	 spending	 time	

outdoors,	 the	sample	used	may	have	already	had	a	high	nature	identity.	Even	though	the	

spread	of	CNS	(nature	identity)	across	the	conditions	was	equal	(Ulrich	&	Parsons,	1992).		

	

These	 findings	 represent	 advancement	 on	 previous	 studies	 in	 providing	 a	 direct,	

quantitative	assessment	of	the	benefits	of	indoor	plants	and	pictures	of	plants.	The	current	

study’s	design	led	to	increased	control	of	relevant	factors	due	to	the	standardisation	of	the	

rooms,	 IV	manipulation,	 and	 the	 comparison	 groups	within	 the	 study.	 Further	 research	
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should	 be	 done	within	 the	 South	African	 context	 to	 investigate	whether	 these	 are	 long-

term	 effects	 that	 remain	 constant	 over	 time,	 possibly	 conducting	 a	 longitudinal	 study	 in	

comparison	 to	 a	 cross-sectional	 study.	 Additionally,	 further	 research	 should	 be	 done	 to	

determine	the	effect	within	the	physical	office	environment.	

	

More	 specifically,	 findings	 demonstrate	 the	 value	 to	 enrich	workplaces	 through	 the	 simple	

and	effective	implementation	of	indoor	plants.	The	study	established	that	in	the	presence	of	

plants	 there	 is	 an	 improvement	 in	 aspects	 of	 air	 quality	 as	 well	 as	 an	 increase	 in	 task	

performance,	regardless	of	one’s	nature	identity.	The	overall	findings	provide	evidence	for	the	

positive	 benefits	 of	 plants	 within	 the	 South	 African	 context.	 This	 was	 a	 valuable	 finding	

demonstrating	that	indoor	plants	improve	aspects	of	air	quality	and	have	a	positive	effect	on	

a	South	African	sample,	regardless	of	the	individuals	presented	nature	identity.		
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