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Abstract

This paper aims to highlight the significance of color that captivates human
attention in learning English collocations in an educational setting. In order to
expedite the impact of color on memory, an empirical research was conducted,
in which 30 South Asian ESL students of a local university in China were
selected as participants, equally divided into the experimental and the control
groups. All the participants were taught literal and context-based meanings of
30 English collocations for three consecutive days. A pre-test and a post-test
were administered to assess the impact of color on the students’ working
memory in learning English collocations. Prior to assessing the impact of color
on memory, the participants in the experimental group were exposed to the
underlined collocations as written on colorful papers (yellow), while same
collocations were imprinted on simple white color papers for the controlled
group. A t-test was administered for the statistical analysis of the data.
Comparatively, in the post-test, the participants in the experimental group
remarkably outperformed while retrieving English collocations and their
meanings by the virtue of yellow color. The finding of the current paper lends
support to the notion that color, as an environmental stimulus, may greatly
affect human working memory in learning English collocations. The study is
expected to provide implications to text and curriculum designers by
supplementing ESL learners with colorful texts and images in order to harness
their language efficiencies and performances.

Keywords: English collocations, Color, Working memory, South Asian tertiary ESL
students
Introduction
Working memory is an enthralling area of psycholinguistics, yet it goes through certain

complex learning processes in retrieving different images, colors and vocabulary. Even,

the process becomes more complex if color is taken into consideration as an external

stimulus for memory in the learning processes of adults and children. The current

paper deals with the trilateral association of color, memory and English collocations

particularly to examine how effectively human memory retrieves collocations with the
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help of color. At this juncture, we assume that if the occurrence of collocation takes

place inside the memory, and color, on the other hand, triggers the arousal and re-

trieval processes of memory, then color may affect collocation within the same frame-

work of memory. Nevertheless, our current study does not merely rely on the general

perception of color in correspondence to working memory; rather, we expedite how

warm type of color such as yellow stimulates learners’ memory in the recall process of

acquiring English collocations. In this frame of reference, previous studies (e.g. Hanna

& Remington, 1996) suggest that color can optimize learners’ efficiencies in retrieving a

big chunk of information and knowledge productivity (i.e. collocations, phrases and id-

ioms) instantaneously. By the same token, color can enhance learners’ attention and

levitate their levels of memory retention and recognition (Dzulkifli & Mustafar, 2013).

Despite the fact that human cognitive system involves multifaceted processes such as

memory, perception and attention, yet it became an enthralling area for many psycho-

linguists to investigate the association of color, attention and memory performance for

the effective pedagogical implications. A plethora of studies revealed the paramount

importance of colors that trigger human working memory in the learning process. In

this regard, Chang, Xu, and Watt (2018) argued that colors play a significant role in re-

ducing cognitive overload in learning process. Therefore, psycholinguists recommend

the inclusion of words with colorful background in textbooks for the curtailment of

such cognitive overload to optimize learning goals. Furthermore, color-coding tech-

niques and color cues help various psychologists to identify and treat aged patients

who suffer from language disabilities such as dementia and autism (Cernin, Keller, &

Stoner, 2003). Under the pedagogical domain, familiarity with color naming process in-

side texts further on provides enormous opportunities to ESL learners by learning vari-

ous idiomatic expressions and collocations such as bright eyes and pale face standing

for hope and fear, red cheeks and brown hair standing for beauty and glamour. In this

frame of reference, the current research is not only theoretically necessary to bridge the

empirical gap pertinent to the effect of color on memory of English vocabulary but is

also practically significant for enhancing the mastery of English vocabulary by changing

the way in which English words and expressions are presented visually in teaching ma-

terials as well as in classroom presentation. Therefore, our current paper is designed to

investigate how the selected South Asian ESL learners get command over English collo-

cations they are exposed to with questionnaires having yellow color overlays in the

post-test.

Literature review
A variety of studies have been conducted by adopting multiple approaches to accentu-

ate how deeply colors may affect human memory to recall various words (as well as

their collocations) and images that pass through from Short-term Memory (STM) to

Long-term Memory (LTM).

In order to rationalize and justify the impact of color on memory, it is desirable to

extend our study to the mechanism of working memory that operates on certain princi-

ples in the retrieval process of information. Verily, it is reasonable to say that the func-

tion of memory is a complex phenomenon in retrieving information which needs a

profound critical analysis of cognitive science. In this context, it is significant to com-

prehend how deeply the process of information takes place in memory rather than how
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recently the information takes place (Zahedi & Abdi, 2012). Thereby, Craik and Lock-

hart (1972) presented the “depth of processing” theory that working memory contains

STM and LTM; the former retains acoustically repeated words and collocation for a

short time, while the latter exhibits images, faces and semantic mapping for a long time

inside the memory.

The same view was further on supported by Baddeley (2000) by elaborating that the

function of STM is to hold memory traces for some time before they fade along with a

mechanism for rehearsal of articulation which reactivates the traces. Another difference

between STM and LTM is the frequency of words which explicitly affects long-term

memory rather than short-term retention (Glanzer, 1972, p.166). In terms of retention

of information inside the memory chamber, Craik and Lockhart (1972) proposed that

STM retains information for 30 s while LTM does the same process for a minute to a

year, whereas a large number of scholars also favor the notion that the retrieval of in-

formation inside the human memory largely depends upon the presented time to which

learners are exposed to.

Apart from the functionality of human memory, Hsu (2007) argued that the term col-

location has been derived from the Latin word “collocare” which refers to arrange or sit

in order. In simple terms, collocation is a combination of words which transpire sys-

tematically. The conceptual framework of collocation, for the first time in the twentieth

century, was given by Firth who argued that collocation is a company of words that

continuously occurs in a habitual way (Léon, 2007, p.404). Gradually, a large commu-

nity of linguists then supported Firth’s claim when new discoveries transpired into this

field. Some other scholars such as Ellis, Simpson-Vlach, and Maynard (2008) argued

that the production of collocation emerges from learners’ acquired association of con-

cepts that occur in human memory. Such types of concepts generally develop prefabri-

cated expressions in the form of collocation which could be retrieved from the memory

at once (Saudin, 2015). Our current study may not cover up a wide range of scholastic

views in terms of what types of collocations take place inside the memory, rather, it

aims to undertake the central role of color as an external factor by stimulating working

memory to retrieve various collocations.

In this regard, our current assertion which consolidates the effect of colors on work-

ing memory is based on the theoretical framework presented by Dzulkifli and Mustafar

(2013) who argued that color and memory are closely interlinked and that color plays a

central role in the retrieval process of words and images. The claim got a considerable

support from the empirical observations carried out by Smilek, Dixon, Cudahy, and

Merikle (2002) to assess the effect of color on memory. Participants were exposed to

numerical digits with four colors namely black, white, congruent and incongruent for

three minutes. After a stipulated time, participants in the experimental group outper-

formed by identifying colorful digits in a recall test which suggests that color directly

affects human memory. So far, scholars have defined colors from their own points of

view in context of working memory, however, the concept of color as presented by

Hanna and Remington (1996) seems very concise and compatible by demonstrating

that color is a sign which conveniently cultivates learners’ efficiency in retrieving

information.

However, in the case of toddlers’ acquisition of lexical items, the role of color seems

less effective as their vocabulary recognition capacities largely depend on their
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preliminary knowledge, experience and shapes of objects to which they are exposed to

by their parents (Perry & Saffran, 2017). Under the domain of pedagogical facet, ad-

vanced learners of ESL look at various colorful images for general observations to learn

vocabulary, yet they need to take into account these colors for idiomatic and metaphor-

ical expressions as well such as bright eyes and yellow face which stand for hope and

fear, while pink cheeks and red lips stand for glamour (Donaghy & Xerri, 2017, p.74).

Another construct of the same domain is the significance of color that varies from cul-

ture to culture. Gibson et al. (2017) suggests that color naming is highly associated with

its usefulness in a particular culture. For instance, while red color in the Chinese cul-

ture is perceived as a sign of valor, courage and revolution, white color stand for peace

and stability in the Pakistani community. Therefore, such familiarity with color levitates

not only the linguistic competence of ESL learners but also helps them to be

acquainted with the significance of colors in diverse cultures. However, the significance

of colors for language instructions and learning further on raises certain questions to

identify which type of color is more or less effective in the retention and recognition

process of information so far.

To date, a plethora of studies indicates that warm colors considerably affect attention

and arousal which cause to increase memory’s performance than cool colors. According

to Dzulkifli and Mustafar (2013) emotional arousal is a psychological or physiological

alertness which is the outcome of various colors in our surrounding environment.

Greene, Bell, and Boyer (1983) also argues that warm colors such as red, yellow and or-

ange have a greater effect on human memory in retaining information than cool colors

such as brown and grey. This concept was also supported by Rogahang, Liando, and

Maru (2016) by stating that warm colors are vivid and look prominent in a natural en-

vironment than cool colors which are soothing and recede. The empirical study of

Krahn (2018) supports the same claim that red color retains high accuracy in the recog-

nition memory whereas a majority of the participants recalled red color more quickly

than black and blue colors during the experiment. In this regard, if color attracts hu-

man attention, and attention causes to create arousal, then, certainly color optimizes

memory performance (ibid). In order to recall previous information more quickly,

learners are needed to get maximum exposure to colorful texts as color is an effective

environmental stimulus to increase memory’s performance (Farley & Grant, 1976).

Thus, the robust influence of colorful images on memory can boost up learners’ aca-

demic performance and level of motivation. Wichmann et al. (2002) also argues that

colorful images channelize information to the cognitive system much faster than color-

less images and thus improve memory performance. This idea was also supported by

Hanna and Remington (1996) who argued that well-learned colorful objects can in-

crease accuracy and recognition speed of memory in an explicit way. Correspondingly,

some studies also suggest that words which are associated with each other in our men-

tal lexicon occur due to the sight and visionary stimulation which help learners to link

them with similar shapes and objects that have already existed in their minds due to

their previous exposures to similar shapes (Nattinger, 1988, p.64).

So far, under the auspices of various scholastics views, one thing became translucent

that the production of collocations, shapes and images precisely occurs in human mem-

ory whether it occurs on account of priming, high and low frequencies or adjacencies

of words whereas color, as an environmental stimulus, plays a key role in retrieving
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similar information. In the latter part of the paper, we shall empirically expedite that

how warm color capacitates human memory in learning English collocations in a recall

test.
Methodology
The purpose of our current paper is to investigate the impact of color on memory in

learning collocation. In order to achieve this goal, we administer closed-ended ques-

tionnaires as a research instrument in pre- and post-tests categorically.
Participants

Forty (N = 40) South Asian male students, ranging from 25 to 35 years old, were se-

lected randomly from different fields of master studies at Southwest University, China.

The majority of them were from Afghanistan, Pakistan and India, where English was

their medium of instruction in their previous schooling (see Table 1 for some add-

itional information of participants). An English proficiency pre-test was administered in

the form of closed-ended questionnaire (30 English collocations), which brought 30

successful participants for the next stage (post-test). These participants were then di-

vided into two groups, i.e. the controlled group and the experimental group.
Research instruments

In order to evaluate an optimal result in the data collection process, the researcher de-

signed a closed-ended questionnaire containing 30 collocations with four options (see

the Appendix). The questionnaire was aimed to collect objective data from the respon-

dents. However, colored overlays of questionnaires for both groups were different in

pre-test and post-test, i.e. collocations were written on simple white papers for both

groups in the pre-test, while same collocations were imprinted on colorful papers (yel-

low) for the experimental group in the post-test. The design of questionnaire was sim-

ple with clear-cut instructions on the top of the page for both groups (also see the

Appendix). All the given questions were relevant in accordance with our given

hypotheses.
Procedure

At the initial stage, a pre-test containing a close-ended questionnaire (MCQ format)

was administered in order to select a homogenized number of participants in order to

assess the participants’ English language proficiency skill. There were 30 MCQs (collo-

cations) on the white sheet with four options where participants were instructed to
Table 1 Basic information of the participants

No of Samples 30

Gender Male only

Age 25–35 years

Major Journalism, mathematics, psychology and English literature

Level of Education Master and PhD

Citizenship Afghanistan, Pakistan and India

Mother tongue Pashto, Urdu and Dari
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mark only one correct answer. Each correct question carried 1 mark while negative

marking criteria were avoided. The allocated time for the test was 20 min. The reliabil-

ity and passing criteria of the test were based on allocated marks (20/30). By adminis-

tering a t-test, we came across that only 30 out of the 40 participants who secured 20

and above marks were qualified for the post-test.

Table 2 indicates that both groups possessed the similar level of knowledge of English

collocations they were exposed to with no significant difference.

At this stage, the probability value is 0.71, which is greater than 0.05 and hereby indi-

cates that our null hypothesis is correct in the pre-test (i.e. the proficiency levels of re-

spondents in both groups are almost similar).

Based on their secured marks, they were divided into two groups (i.e. controlled and

experimental) with a ratio of 15:15 in each group.

It is noticeable that before administering the post-test, the colors of questionnaires

for both groups were different, i.e. yellow color for the experimental group while simple

white color for the controlled group. The same English collocations were written for

both groups. The participants in both groups were taught the literal and contextual

meanings of these collocations with numerous examples for three consecutive days into

three different sessions whereas each session lasted for 10–15 min. After an interval of

two weeks, a post-test was administered to assess the impact of color on working mem-

ory in learning English collocations to which participants in the experimental group

were exposed to. The highest obtained scores in the experimental group were 30, while

in the controlled group the highest obtained scores were 29. The format of the post-

test and the pre-test was similar (i.e. 30 MCQs in the form of English collocations, see

the Appendix).
Results and analysis
By administering the post-test, we observed that participants in the experimental group

outperformed to the controlled group after attempting MCQs in questionnaires which

had yellow background color by retrieving the exact meaning of English collocations

even after an interval of two weeks. The following Table 3 indicates a comparative stat-

istical analysis of both groups by employing t-test.

Table 3 indicates that the mean averages of both the experimental and controlled

groups tend to demonstrate a minute difference (i.e. the mean average of the experi-

mental group is 25.6 while that of the controlled group is 23.73). However, there is a

minute difference between the standard deviations of both groups by the ratio of 2.26

and 2.57. Noteworthy to say that the probability value that we achieved is 0.04, which

is less than 0.05 and hereby indicates that our null hypothesis is wrong (i.e. participants

in the experimental group outperformed to the controlled group in retrieving English

collocations conveniently in the post-test).
Table 2 Distribution of Pre-test scores of both groups to select participants for the post-test

Groups N Mean Std. Deviation Probability Value

Experimental group 15 24.06 2.43 P < 0.71

Controlled group 15 23.73 2.57



Table 3 Distribution of Post-test scores of both experimental and controlled groups

Groups N Mean Std. Deviation Probability Value

Experimental group 15 25.60 2.26 P < 0.04418493

Controlled group 15 23.73 2.57
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Discussion
Our empirical data provides some sort of predictability of our given assumption in

terms of retrieving English collocations via colorful questionnaires in the experimental

group. A large number of respondents in the experimental group opted for maximum

correct collocations on yellow type questionnaires even after an interval of two weeks

(Obtained marks in the experimental group were ascending from 21 till 30 resulting

probability value 0.044).

Similarly, our claim sought out a consolidated support from the empirical data pre-

sented by Cui, Gao, Zhou, and Guo (2016) who argued that colors retain a long-term

effect on recognition memory through familiarity and recollection processes of certain

episodic events. Even, some empirical studies indicate that surface information and

early visual processing of colored images are more effective than black-and-white col-

ored images to retention and recognition processes (Homa & Viera, 1988). However,

our main concern is not to measure the impact of monochromatic and polychromatic

colors rather to pinpoint the overwhelming impact of warm colors on retention and

recognition capacities of human memory during learning process. In short, our ob-

tained statistical result in the post-test coincides with the theoretical framework sug-

gested by Dzulkifli and Mustafar (2013) by illustrating the effect of color on working

memory in retaining English collocations through exposures.

As far as language instructions are concerned, our current paper also derives our

readers towards a wide range of pedagogical implications that could be carried out in

the future by obtaining effective learning goals, including: (1) The impact of color on

memory maximizes ESL learners’ efficiencies without spending much time in searching

of form and meaning of lexical bundles and collocations. (2) Owing to cultural diver-

sity, some ESL learners e.g. Chinese and South Asian learners may encounter cognitive

overburden in memorizing a text. Consequently, this study lends support to various

curriculum and text designers to add up texts with colorful background in textbooks

for decreasing cognitive overburden of learners, particularly at the tertiary level of edu-

cation. (3) Based on a brief study of working memory, this paper suggests that ESL in-

structors need to optimize learning opportunities by adapting and modifying multiple

language strategies in the contemporary curricula so as to meet the required peda-

gogical goals, e.g. memory, cognitive and meta-cognitive strategies.

Conclusion
Based on a thorough theoretical and empirical framework of the study, it became intel-

ligible that color affects human memory which causes to captivate various words and

images in the recall process. The statistical analysis of the collected data accentuates

that human mind tends to captivate comfortably words and images that are transcribed

on colorful pages under a controlled environment. Undoubtedly, word retention is a

complicated process which requires a comprehensive study to cover up the entire men-

tal framework categorically such as LTM and STM. Thereupon, our empirical data
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indicates that human mind attracts prominent and visible entities and colors much eas-

ier than other ordinary environmental inputs in the learning process.

Apart from the fact that warm types of color influence memory recognition and

recalling processes, Singg and Mull (2017) further on proposed that learning effect of

color relies on genders’ category i.e. red and yellow may have greater impact on male

while cool color such as blue could exert greater influence on female. Therefore, on ac-

count of time constraints, our current study is limited in terms of involuntary avoid-

ance of female participants during the experiment.

Additionally, our current study provides future implications to our prospective

readers and research aspirants to explore and identify some additional factors in a simi-

lar research paradigm i.e. physiological and socio-cognitive factors, equal participation

of gender, a combination of contrastive colors of text with overlay colors of pages,

classroom setting, the font size and font face of the text, the attitude of language in-

structors, the learners’ background knowledge and exposure to English as L2.

In a similar pattern, ESL learners should be taught effectively how to use colors in

formulating idiomatic expressions and collocations via related colorful images such as

white cheeks, pale face, and brown hair. Considering the cultural diversity of learning

environments, language instructors, text and curriculum designers are expected to rep-

resent colorful texts and learning materials which should be compatible and acceptable

in accordance to the learners’ perceptual knowledge of colors in their own cultures.

Appendix
Please tick only one appropriate answer for each of the following collocations. Each

question carries one mark. The total allocated time is 20 min.
1. Heavy Workload
 2) Heavy Feature
a) Overload
 b) Less Burden
 a) Dumb
 b) Deaf
c) Lazy
 d) Smart
 c) Prominent Quality
 d) Simple
3) Heavy Rain
 4) Heavy Sleeper
a) Too much Rain
 b) Thundering
 a) Active one
 b) Who sleeps too late
c) Snow Fall
 d) Sunny day
 c) Awakening too early
 d) Lazy one
5) Back Pay
 6) Balance Diet
a) Demand of money
 b) Refusal of money
 a) Unhealthy diet
 b) Oily diet
c) Giving up efforts
 d) Wandering
 c) Healthy diet
 d) None of them
7) Bad Habit
 8) Great Strength
a) Good Habit
 b) Option “a”
 a) Weakness
 b) Valor
c) Nasty Habit
 d) None of them
 c) Frail
 d) All of them
9) Native Speaker
 10) Strong Coffee
a) A Stranger
 b) Naïve speaker
 a) Pure coffee
 b) Impure coffee
c) Original inhabitant
 d) Multilingual
 d) Salty coffee
 d) None of them
11) Express Service
 12) Rich History
a) Slow service
 b) Nasty service
 a) Alive history
 b) Dead history
c) Fast Service
 d) All of them
 c) Both “a”&"b”
 d) None of them
13) Abuse of Power
 14) Pay Attention
a) Unethical use of power
 b) Ethical use of power
 a) Focus
 b) Look around
c) Having less power
 d) Neutral position
 c) Ignorance
 d) None of them
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Appendix (Continued)
15) Make an Effort
 16) Get Angry
a) Delay a task
 b) Struggle
 a) Enraged
 b) Happy
c) Concentration
 d) Both A, B
 c) Make Noise
 d) Both B, C
17) Go Bankrupt
 18) Keep Quite
a) Become wealthy
 b) Become poor
 a) Be silent
 b) Be crazy
c) Idle
 d) None of them
 c) Be smart
 d) Option B
19) Core Value
 20) Irreparable Damage
a) Less valuable
 b) Cheap
 a) Full coverage
 b) Irreversible loss
c) Basic value
 d) Option A
 c) Partial loss
 d) None of them
21) Quite Agree
 22) Apologize for
a) Complete consent
 b) Be impartial
 a) Get angry
 b) Say sorry
c) Ignore quietly
 d) Option B
 c) Walk slowly
 d) None of them
23) Furious about
 24) Break the rules
a) Enraged
 b) Jump over
 a) Disobey the rules
 b) Accept challenges
c) Think about
 d) Option B, C
 c) Run away
 d) None of them
25) Break the silence
 26) Come close
a) Keep quite
 b) Get angry
 a) Near
 b) Far away
c) Say something suddenly
 d) Option B
 c) At a long distance
 d) Run away
27) Get a Chance
 28) Give a call
a) Avail an opportunity
 b) Miss an opportunity
 a) Give a ring
 b) Reminder
c) Loss of work
 d) None of them
 c) Stop
 d) Ignorance
29) Go insane
 30) Have a Chat
a) Mad
 b) Polite
 a) Start Talking
 b) Stop talking
c) silent
 d) Sneezing
 c) Watching
 d) Wondering
Abbreviations
STM: Short-term Memory; LTM: Long-term Memory
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