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Previous research has indicated that the presence of plants may improve performance on a number of cognitively 

demanding tasks. This study attempted to test whether or not this finding could be applied to a memory recall task 

in a classroom environment. College students were asked to read a short excerpt from an article and take a quiz 

on the content they read. One group of participants completed the task in the presence of plants while the control 

group completed the task in the absence of any plants. The presence of plants did not improve performance on the 

memory recall task. Therefore it is unlikely that student performance on memory recall tasks is significantly 

improved by the presence of plants in the classroom. 
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Refining the process of education is a never-ending 

task. There will always be pressure to maximize the 

educational gains of students. Within many educational 

institutions instructors are expected to focus on improving 

educational materials and activities in order to facilitate 

learning. While this approach may be the most pragmatic, there 

is evidence that making changes to the physical classroom 

environment may also promote these desired improvements 

(Niewenhuis, Knight, Postmes, & Haslam 2014). In this study I 

investigated whether the presence of plants improved learning 

outcomes. In particular, I examined whether the presence of 

plants impacted participants’ memory recall. 

Attention Restoration Theory (ART) posits that 

cognitive tasks drain directed attention and create fatigue 

(Kaplan, 1995). According to ART, nature serves a restorative 

function to counterbalance the fatigue created. While human-

made environments are designed in many ways to direct 

attention, natural environments are less directive and therefore 

allow for greater mental freedom. Research by Hartig, Mang, 

and Evans (1991) lends credence to this theory. In this study, 

participants completed a Stroop task requiring them to say 

aloud the color of words which were typed in various ink 

colors. Following the Stroop task, the participants performed a 

task requiring them to quickly decide if a number was odd or 

even  and  if  it  was  higher or  lower than  a  given  reference 
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number. Afterwards, one group went on a nature walk, another 

went on a residential walk, and a third group waited in a quiet 

room with magazines and books. Then participants completed a 

survey indicating their level of “perceived restorativeness” 

which was intended to be a measure to what degree the 

participants believed their attention had been improved. The 

group that went on the nature walk had the highest degree of 

perceived restorativeness after the study was completed. 

 Similarly, Niewenhuis et al. (2014) investigated 

whether plants positioned in an office setting could improve 

performance among office workers. The workers were assigned 

to either a lean condition in which plants were not present or a 

green condition in which at least three plants were visible from 

their workstation. After entering their work environment, the 

workers were given a task of sorting sheets of paper in 

chronological order and then took a quiz on the material they 

sorted. The workers who had been assigned to the green 

condition performed the task significantly faster without 

making a greater amount of errors on the quiz. This finding 

suggests that the mere presence of plants may play a role in 

facilitating cognitive processes. 

 Other studies completed in office contexts, however, 

have found mixed results. Larsen, Adams, Deal, Kewon, and 

Tyler (1998) found a negative correlation between the number 

of plants and productivity on two separate tasks: a sorting task 

and an attention task where participants had to cross out as 

many t’s and f’s as possible in a paragraph. These results are 

not necessarily at odds with ART, however. Since the assigned 

tasks may not have been difficult enough to be heavily taxing 

on the participant’s cognitive resources and were only judged 
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based on the time it took to complete them, it is entirely 

possible that the plants only served as a distraction. In contrast, 

Raanas, Evensen, Rich, Sjøstrøm, and Patil (2011) found 

evidence in favor of the positive effect of plants. Participants 

were given a cognitively challenging task, followed by a short 

break, and then an attention task. Participants in the plant 

condition had higher scores on the attentional task after being 

given the break than participants who completed the task 

without the presence of plants.  

 Research on the effect of plants within a learning 

context has already been conducted. Shibata and Suzuki (2002) 

administered two tasks to Japanese undergraduate students in a 

room that either contained plants, or did not contain plants. The 

participants performed an association task, where they had to 

come up with as many synonyms as possible for a given set of 

words and a sorting task, where they had to sort notecards 

according to the Japanese syllabary order. The presence of 

plants did not have a significant effect on the sorting task. 

However, males performed significantly better on the 

association task in the presence of plants but there was no 

difference for females. This research highlights two points. 

First, the type of task assigned may be important in 

determining whether or not plants have any effect on the result. 

The researchers hypothesized that plants may increase 

creativity, which could explain why in the association task 

there was a statistically significant result. Second, it is possible 

that there is an interaction between gender and the effect of 

plants, given that a significant result on the association tasks 

was found only for male participants.  

Previous research has failed to address the impact of 

plants on the classroom environment, and therefore is not 

generalizable to classroom settings. Furthermore, no research 

has attempted to study memory in relation to plants. In order to 

address these shortcomings it is important to conduct research 

in a classroom, using materials that are similar to what many 

classes contain. In this experiment college students were asked 

to complete a memory recall task under one of two conditions: 

with plants in the room or without plants in the room. In 

particular, we examined whether the presence of plants impacts 

undergraduate students memory recall. Given the findings of 

most prior experiments, we posited that participants in the 

presence of plants would have higher scores on the memory 

recall task than participants without plants in the room.  

 

 

 

METHOD 

 

Participants 

 For this experiment, a convenience sample of 19 

undergraduate psychology students was selected. All of the 

participants in the study were taking a Research Methods 

course in the Department of Psychology at the University of 

Minnesota. The ages in the sample ranged from 19 to 50 years 

(M = 23.16, SD = 6.85). Genders were distributed as 57.9% 

female (n = 11), and 42.1% male (n = 8). Racial 

demographics were as follows: 15.79% of the participants 

identified as Asian or Pacific Islander (n = 3), 73.68% as 

Caucasian (n = 14), 5.26% as African American (n = 1) and 

5.26% as mixed race (n = 1). The participants in this study did 

not receive any form of compensation. 

 

 

Materials 

Three individually potted plants constituted the plant 

condition. All the plants were green houseplants no taller than 

three inches with small leaves. Small plants were used to avoid 

eliciting suspicion from participants. The plants were placed on 

the table in front of the participants in the experimental 

condition so that they were visible to the participants while they 

completed the tasks.  

In order to test memory recall, the participants 

answered factual quiz questions on an excerpt of an article on 

cyberbullying published by Patchin (2013) titled “Should 

Schools Monitor Students’ Social Media Accounts?” This 

reading was selected because it was a required reading for a 

university-level class, so it was suitable to test whether or not 

the presence of plants had an effect on college students’ 

memory recall of course-related materials. The participants 

answered five multiple-choice questions about the reading that 

were created for the experiment (see Appendix). The number 

of correct answers on the quiz was used as a measure of 

memory recall. 

 

 

Procedure 

 Before the experiment began each participant agreed to 

the written informed consent form which indicated that their 

responses would be anonymous and they could have withdrawn 

their answers at any point in time or ceased participating in the 

experiment. After the participants gave informed consent, they 

were randomly assigned to complete the tasks with or without 

plants by drawing numbers out of a hat. Participants who drew 

even numbers completed the tasks in the room with plants and 

those who drew odd numbers completed the tasks in the room 

without plants. Nine participants were assigned to the 

experimental condition and 10 were assigned to the control 

condition. All the participants were then given five minutes to 

read the excerpt of the article. Before they began they were 

instructed to pay careful attention to the reading because they 

would have to take a quiz on the content of it later without 

looking at the excerpt. 

 After reading the article the excerpt was collected and 

the participants were asked to fill out their demographic 

information in a chart. This low-intensity survey task was 

intended to give the participants an opportunity to notice the 

plants if they had not done so already. 

 After the demographic information had been collected 

an experimenter informed the participants that they had three 

minutes to complete the five-question quiz. After three minutes 

the experimenter collected the quizzes, thanked the 

participants, and verbally debriefed them on the procedure.  
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RESULTS 

 
 The memory recall quiz was scored by adding the total 

number of correct responses. A one-tailed independent samples 

t-test was performed to determine if the participants who 

performed the task in the presence of plants had a higher score 

on the memory recall quiz compared to participants who 

performed the tasks without any plants in the room. 

 Analysis showed that the presence of plants group (M 

= 3.33, SD = 1.00) and the no plants group (M = 3.20, SD 

= 1.03) did not differ significantly on the memory quiz, t(17) 

= 0.29, p = 0.39.  

 

DISCUSSION 

 
 This experiment failed to support the hypothesis that 

the presence of plants would increase students’ performances 

on a memory recall task. No significant difference was detected 

between the mean performances of the two groups. This 

finding is at odds with previous research by Shibata and Suzuki 

(2002) and more generally with ART (Kaplan, 1995). There 

are several reasons that could account for this discrepancy. The 

amount of time given between the reading and the 

administration of the quiz may not have been adequate enough 

to have any restorative benefits. Likewise, the completion of 

demographic information during the break between tasks may 

have distracted the participants from the plants, which could 

have prevented any significant benefits. Furthermore, it is 

difficult to say whether the reading task was intense enough to 

have substantially drained the participants’ cognitive resources. 

If the reading task was not difficult enough, then there may not 

have been any advantage conferred by the presence of plants 

since attention would not be depleted and in need of 

restoration. 

 The most probable explanation for the lack of 

significant results is the small sample size. Shibata and Suzuki 

(2002) found significant results in only one of their two 

experiments with a sample size of 146. While the tasks Shibata 

and Suzuki used were not memory tasks, it still implies that the 

effect that the presence of plants has is small, and may only be 

detected in large enough sample sizes. This is assuming that the 

presence of plants has an effect on memory recall task 

performance. Finally, the findings of Shibata and Suzuki 

(2002) indicate that plants do not significantly affect the 

outcome of sorting tasks but that they do affect associative 

tasks. These findings taken together with the findings of this 

study indicate that only certain types of tasks may be affected 

by the presence of plants. Finally, since participants received 

no compensation for their time, their lack of motivation may 

have accounted for the insignificant results. 

 Previous research indicates that some classroom 

activities could be enhanced by the addition of plants to the 

classroom environment (Shibata & Suzuki, 2002). This area of 

research is still developing, and it is unclear what kinds of 

performance could benefit from the presence of plants. 

 Further research is needed to clarify which activities 

may benefit from including plants in different environments. It 

is possible that participants only improve in the presence of 

plants if the task assigned is highly demanding of cognitive 

resources, stress inducing, or particularly difficult. Niewenhuis 

et al. (2014) indicated that plants may be a worthwhile addition 

to the workplace. The results from our study suggested that 

they may not be useful in classroom environments. Future 

research that takes into account the cognitive rigor and type of 

the task, and which uses a larger sample size should be 

conducted to determine if plants could improve classroom 

learning. 

 While this study was unable to provide support for the 

hypothesis that plants may increase student performance, there 

is still reason to continue research in this area. The addition of 

plants to classrooms may still be able to facilitate student 

learning. Since schools and universities already spend millions 

of dollars on technology, faculty, buildings, and more, if the 

presence of plants is found to have effects on student learning it 

may be prudent for schools to incorporate them. 

 

 
APPENDIX 

 
Select the best possible answer. 

 

1. Which of the following was NOT a behavior that was explicitly listed that 

Geo Listening attempts to track? 

a. Cyberbullying 

b. Self harm 

c. Profanity 

d. Class-cutting 

 

2. What does the author recommend parents should do to monitor online 

behavior? 

I. Asking questions about what their children are posting. 

II. Installing tracking software on their kids devices 

III. Actively participating in online activities with their children 

a. I and II 

b. I and III 

c. II and II 

d. All of the above 

 

3. What percentage myspace profiles were private by 2009 according to the 

authors? 

a. 40% 

b. 60% 

c. 75% 

d. 85% 

 

4. What kind of online activity does Geo Listening track? 

a. Any online behavior done from a school computer or network 

b. Any public online behavior 

c. Any online behavior from a school network 

 

5. What did the author claim one 15 year old student did to avoid their parents 

knowing about their technology use? 

a. They stopped using technology altogether so that way “they had 

nothing to hide” 

b. They created a fake facebook profile 

c. They used snapchat so their messages would be deleted 

d. They used a pre-paid cellphone 
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