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The Effects of Warm and Cool Colors on  

Word Memory 
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Numerous sources have provided evidence that color stimuli remain longer in memory than non-color stimuli. 

However, these studies have failed to address the potential effect of typeface color on word recollection. The 

current study removes the gap in the literature by investigating the relationship between typeface color and word 

recollection, specifically using red and blue typeface. Extant research suggests that red is associated with greater 

memory recall. Subjects were presented with ten words in either navy blue or bright red and asked to recall as 

many words as possible after a filler task. Red typeface was not found to be significantly more memorable than 

blue typeface, which is inconsistent to past research. Possible explanations for the lack of effect include 

insufficient statistical power and weak independent variable manipulation. Researchers conclude that typeface 

color may not affect recall ability. 
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Humans are notorious for forgetting important 

information; therefore, researchers have sought to understand 

what factors increase memorability of specific information. A 

question of interest for many researchers has been whether the 

color of stimuli affects memory retention. Color is a variable of 

high interest because it is easy to manipulate, meaning that any 

effect that it may have on memory retention could easily be 

applied to real-world scenarios. Furthermore, a greater 

understanding of the interaction between color and memory can 

provide insight as to how the human brain evolved with respect 

to its surroundings. Learning what colors are better retained in 

memory is an important step in understanding how human 

ancestors interacted with their environment. 

The majority of studies investigating color’s effect on 

memory have used pictures as stimuli, many comparing how 

well subjects recall black-and-white photographs compared to 

colorful photographs. Ostergaard and Davidoff (1985) showed 

subjects pictures of fruits and vegetables, either in color or 

black-and-white. Participants who viewed color photographs 

responded  significantly  quicker than those who viewed  black- 
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and-white photographs, with no main effect found for color 

naming versus object naming. These results have support that 

color gives a distinct advantage in recall situations, recognizing 

that there is an interaction between color information and object 

recognition that could account for this advantage. 

Similarly, Farley and Grant (1975) demonstrated that 

color pictures are recognized better than black-and-white 

pictures after an extended period of time. These results support 

the claim that color creates a more robust memory than black-

and-white images, even after an extended period of time. 

Gilbert and Schleuder (1990) extended this question to see 

whether picture complexity would interact with color in their 

effects on recall. Colorful and complex images were found to 

have a higher recall rate than black-and-white or simple 

images. 

Additionally, Spence, Wont, Rusan, and Rastegar 

(2006) investigated the impact of color on image recall, 

specifically using naturally-occurring images, using rapid serial 

visual presentation.  Their results indicate that color images are 

better recalled than black-and-white images, especially when 

the image was in color during both an encoding and recognition 

phase 

Past studies suggest that colorful images have better 

long-term recall than black-and-white images, a logical 

conclusion based on the premise that human memory evolved 

in a colorful surrounding. Applying these same ideas to 

something more recent in the human evolutionary timeline, 

such as words, is an applicable research extension. There is 
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previous research suggesting that picture memory and word 

memory are processed and stored differently. Jenkins, Neale, 

and Deno (1967) found that subjects who studied with pictures 

and were later asked to recognize pictures recalled more items 

than subjects who studied with words and later recognized 

words. The difference was attributed to differential encoding 

processes between semantic stimuli, such as words, and visual 

stimuli, such as pictures. However, research exists that 

suggests typeface color does affect cognitive processing, 

indicating that comparable manipulations to pictures and words 

affect recall in similar ways. Kuhbandner, Spitzer, Lichtenfeld, 

and Pekrun (2015) investigated whether remembering the 

typeface color in which a word was presented (either red, 

yellow, blue, or green) would influence memory. When 

presented with the word later, subjects were more accurate in 

recalling that a word was presented in yellow or red than if the 

word was green or blue. This suggests that warmer colors, like 

red or yellow, attach to their words better than cooler colors, 

meaning that they are recalled more accurately. Kuhbander et 

al. attribute this to red’s evolutionary significance, the fact that 

red often serves as an important signal for survival.  

In a similar vein, Mehta and Zhu (2009) researched 

how cool and warm colors affect subjects performing cognitive 

tasks. Subjects studied words presented on red, blue, or neutral 

backgrounds and were asked to recall as many words as 

possible 20 minutes later. Subjects studying on a red 

background recalled more correct items than the other two 

conditions, suggesting that red enhanced their memory on this 

task.  Additionally, subjects asked to complete a proof-reading 

task with a red background showed superior performance in 

their attention to detail compared to those using cool or neutral 

colored backgrounds.  

Previous research has clearly indicated the presence of 

a strong relationship between color (particularly warm colors) 

and greater memory retention. However, the research has so 

far failed to address the importance of word typeface 

specifically on recall. The present study seeks to examine if 

different typeface colors, not background color or images, 

would strengthen the memory of the words. We believe that 

manipulating typeface color will produce stronger results than 

manipulating word background color. While it appears that 

evolution has made red images more memorable for humans, 

seeing if the same law applies to words can demonstrate 

adaptation of human learning and memory. Through an online 

presentation and survey software, subjects were shown either 

red words or blue words and after a brief period asked to recall 

as many as they could. It was predicted that words presented in 

red would have higher recall rates than words presented in 

blue.  

 

METHOD 

 

Participants 

Through an online presentation and survey software, 

40 participants were presented with red words and 41 were 

presented with blue words, for a total sample size of 81. (Word  
 

 

Table Table 

Hat Hat 

Boat Boat 

Jump Jump 

Nail Nail 

Climb Climb 

Disk Disk 

Look Look 

Shoe Shoe 

Staff Staff 

 
FIGURE 1.  Contains the words shown in the blue condition (left 

column) and the red condition (right column). The words in each 

condition were identical in font, size, and order. The words were all 

shown on their own page, each for 0.5 seconds each. 

 
lists are shown in Figure 1.) Most subjects were acquired in a 

convenience sample from an Introduction to Research Methods 

course at the University of Minnesota. The study was also 

distributed online, allowing some subjects to access it from 

their homes. The mean age of the entire sample was 24 years 

of age, with a standard deviation of 6.7 years and range of 18 

to 53 years. The majority of the sample was Caucasian, at 

79%, with the next highest category of Asian/Pacific Islander 

at 9.87%, with the remaining subjects identifying as African 

American (3.75%), Hispanic/Latino (2.47%), or multiple races 

(3.75%). Women made up 74% of the entire group. The study 

software Qualtrics randomly assigned equal numbers of 

subjects to the two conditions.  

Participants obtained from the Research Methods Lab 

section were compensated through participation points in their 

class, but were not forced to participate. Participants obtained 

through online distribution were not compensated in any way. 

All subjects were screened to check for color blindness, as this 

was a potential interfering variable in the study. 

 

Materials 

The study was constructed, distributed, and completed 

in the online survey software Qualtrics. The software contained 

the consent statement, words to recall, filler task, free recall 

page, and demographic survey. The only pages that differed 

between conditions were the ‘words to recall’ pages, with the 

words either being shown in bright red (R 255 G 0 B 0) or 

navy blue (R 0 G 0 B 128). Ten words were shown, each on a 

separate page that auto-advanced after 500 milliseconds. 

 

Procedure 

To get to the study, subjects either clicked on the link 

from their home computer that directed them to the front page 

of the study or were ushered to a room which had the front 

page of the study loaded.  Next, instructions and the words to 

remember were presented. After viewing the final word, the 

participants were advanced to a page that gave them 

instructions for the filler task, which consisted of math 

problems. Subjects had two minutes to complete 26 

multiplication problems in order for their working memory to 

focus on something else. Participants were then given one 

minute  to  recall   as  many  words   as  they  could   from  the  
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FIGURE 2.  Graph compares the average number of words correctly and 

incorrectly recalled, separated by experimental condition. Correctly 

remembered words are on the left, incorrectly remembered words are 

on the right. Blue condition is the blue bars, red condition is the red 

bars. Error bars represent one standard deviation. 

 
beginning of the task. Next, subjects were asked to fill out 

demographic information. 

 

RESULTS 

 

After five days, the online form was shut down and 

the data were collected. Data were exported from Qualtrics to 

Microsoft Excel, where each subject had their scores tallied. 

Averages for each condition were obtained and inputted to 

SPSS for analysis. Participants’ scores were defined as the 

number of words that were presented to them at the beginning 

of the study that they were able to recall in one minute. An 

independent-samples t-test was used to compare the means of 

correctly recalled words for each condition and determine if 

they were significantly different. Additionally, group means for 

number of words falsely recalled, defined as words that did not 

appear in the presentation phase of the study, were compared. 

Analyses showed that the red condition (M=3.67, 

SD=1.93, n=40) and the blue condition (M=4.32, SD=1.75, 

n=41) did not differ significantly on number of words 

correctly recalled, t(78) = 1.66, p = 0.94. Additionally, the 

words falsely recalled for the red condition (M=0.925, 

SD=0.916, n=40) and the blue condition (M=0.561, 

SD=0.838, n=41) were also not significantly different, t(78) 

= 1.664, p = 0.967. Figure 2 compares the means for each 

group.  

 

DISCUSSION 

 

The results from this experiment do not support the 

hypothesis that warm-colored words (e.g., red) are any better 

remembered than cool-colored words (e.g., blue). These results 

are inconsistent with past findings on color’s effect on word 

memory. Extant research has indicated that color can affect 

recall of words. The results of Mehta and Shu (2009) suggest 

that text on red backgrounds have improved attention to detail 

and memory. It is possible that the background color is 

processed more similarly to images, being that it is a larger 

part of the given informational input rather than a specific 

detail (like typeface color is). In this way, both background 

color and photographs are processed as a large framework and 

typeface color is seen as a specific feature that may get lost in 

processing due to a large intake of information. This would 

explain why results found by Mehta and Shu (2009) were 

similar to results found by Ostergaard and Davidoff (1985) and 

Farley and Grant (1976) but not the present study. This thought 

process could be contradictory to findings of Kuhbandner et al. 

(2015), whose research supported that typeface color is indeed 

bound to the word presented. While these subjects were not 

quizzed on the recall of the word but the recall of the typeface 

color, being able to recognize the typeface color still implies 

that the encoded typeface information can be retrieved. 

All things considered, it is possible that memory for 

colors is best encoded on a larger scale, like background color, 

rather than stimulus-specific features like typeface color. 

Changing typeface color as opposed to background color could 

be considered a weaker manipulation on word-binding stimuli, 

which could have produced insignificant results. The weak 

manipulations of the independent variable could have produced 

the insignificant results. The vibrancy of colors used in this 

experiment may have been weakly manipulated, as well.  Many 

subjects reported mistaking the navy blue font with a black 

font, meaning that the cool color could have been processed as 

a neutral color by some participants. Performing a 

manipulation check would be a reasonable step to add in future 

research endeavors. Additionally, having two experimental 

groups and a control group (neutral black for control, blue for 

cool, red for warm) could provide an effective baseline with 

which the average recall of both the red and blue conditions 

could be compared. Assuming the null hypothesis was rejected, 

the study could determine whether warm colors increase recall 

or cool colors diminish recall.   

Several methodological errors could have affected the 

results obtained by this study. Several computers were used in 

this experiment, all of which could have had different screen 

brightness or color tone. This could have led to fluctuations in 

the effect of the independent variable. Generalizability of 

results is an important limiting factor to the results, as well. 

Most subjects were white, female college students, making the 

subject pool minimally diverse. The researchers are cautious in 

drawing too strong of conclusions from the research, as the 

variability and contradictions to past research make it likely 

that error in methodology produced the insignificant results. 

The effect of typeface color on word recall remains 

inconclusive. 

Conducting a repeated-measures study would be the 

best extension of the study, as it would consider individual 

differences of the subjects. It would be possible to use the same 

research design but instead of a red condition and a blue 

condition, have each participant see some red, blue, and black 

(control  condition)  words.    Running  this  repeated-measures  
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design would be beneficial to see if warm colors will take 

precedence in memory over cool colors in the same participant.  

Building on Gilbert and Schleuder’s study (1990), manipulating 

the complexity of words would be an interesting and non-

superficial change in stimuli. Comparing simple and complex 

words (e.g., “chapeau” versus “hat”, “dinghy” versus “boat”) 

would also help answer previous questions stated in this paper 

on the memory systems of words and pictures.  

It is crucial that researchers continue to investigate the 

factors that might improve or alter memory, as this is a topic 

with many practical applications. Such applications could be 

used in schools and colleges, allowing students to encode their 

material better with less effort and possibly facilitate the 

learning for students with particular difficulties with language 

comprehension. Considering past research, it is still a 

possibility that students struggling to memorize vocabulary are 

better off using different colored flashcards or pens. However, 

the present study suggests that the extra effort may not be 

worthwhile: while color coding notes in class makes them stand 

out on a page, it might not make it stand the test of time in 

one’s mind. 
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