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Abstract 
The purpose of this research was to find out whether introducing color as an element which may appeal to spatially-
intelligent candidates affects their performance on ESL grammar tests. 52 participants were given two parallel grammar 
tests, one in black and white and the other bearing the full spectrum of colors in the natural daylight. In order to identify 
the candidates with visual-spatial learning style, the participants and their teachers were asked to respond to Visual-
Spatial Identifier rating scale. Based on the results, no significant relationship was found between the performance of 
candidates on the colorful and black and white grammar tests and their visual-spatial intelligence. It was concluded that 
other variables including the method of applying colors, the type and combination of colors as well as the differential 
impact of different colors on candidates with different cultural backgrounds needed to be addressed before any 
conclusions can be drawn about the application of color in language assessment. 
Keywords: assessment, colorful exam papers, multiple intelligences, spatial intelligence 
1. Introduction  
In the past two decades, researchers involved in the field of language testing and assessment have focused their 
attention on three assessment trends. On the one hand, there were calls to involve learners in actually performing the 
behavior that they would do in naturalistic settings (Bachman, 2002). On the other, dynamic assessment has paid 
increasing attention to individual differences among test-takers (Lantolf & Poehner, 2004, 2011; Sternberg & 
Grigorenko, 2002). Similarly, test designers were urged to adopt a more ethical stance with respect to language tests by 
critically addressing the test bias which is considered a serious issue in traditional tests (Shohamy, 2001). It seems that, 
the theory of multiple intelligences (MI) shares a common interface with these relatively recent developments in the 
field of language assessment. Particularly, those who wish to draw pedagogical implications from MI subscribe to 
similar agenda. 
The founder of the MI theory, Howard Gardner, believed that tests should simulate the settings that candidates are 
expected to function in real-life contexts. According to Gardner, “when individuals are assessed in situations that more 
closely resemble actual working conditions, it is possible to make much better predictions about their ultimate 
performance” (1993, p. 181). Gardner also believed that most testing instruments mainly favored the traditionally 
valuable intelligences, namely the linguistic and logical-mathematical intelligence. The reasonable alternative, he 
believed, is “to devise instruments that are intelligence fair, that peer directly at the intelligence in operation rather than 
proceeding via the detour of linguistic and logical faculties” (Gardner, 1993, p. 182). Similarly, one of the pioneers of 
applying MI in second language education, Mary Christison, maintained that language assessment should seek to 
accommodate the diversity of learning styles and abilities (2005). Indeed, there is a common thread running through the 
theory of MI and modern approaches to language assessment. 
Since its conception in the early 1980s, the MI theory has attracted many educators and policymakers both in the 
general education and language teaching. Many educational establishments have set about designing their curricula 
around the notion of MI and quite a few enthusiastic teachers have attempted MI-based creative teaching and 
assessment strategies to address the special needs of different learners with a diverse set of aptitudes, native languages 
and cultures (e.g., Anderson, 1998; Armstrong, 2009; Gardner, 1991, 2006; Haley, 2001; Palmberg, 2011; William & 
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Anders, 2005). In fact, Gardner considered the contribution of MI to education as self-evident; since learners are 
endowed with distinct faculties and mental predispositions, realized in different combinations of intelligences, teachers 
would do well to teach and assess them using different techniques through appropriate teaching and assessment 
methods and tools. Unless teachers recognize the particular intellectual strengths of their learners, and translate this into 
different teaching methods and assessment instruments, we cannot expect to tackle some of the most fundamental issues 
in the classrooms (Armstrong, 2009). 
According to the MI theory, people are thought to have several intelligences one of which is visual-spatial intelligence 
which is defined as the ability to apprehend and process the visual world and to mentally recreate and manipulate 
different facets of the visual experience even in the absence of physical stimuli (Gardner, 1993). Gardner (1985) 
proposed that spatial intelligence “emerges as an amalgam of abilities which is loosely tied to and developed out of the 
individual’s observation of visual world” (p. 183). People with high levels of spatial intelligence are thought to be more 
responsive to form, space, color and, shape (Christison, 1998).  
Visual-spatial intelligence has attracted much attention in the educational circles. This is because there is much 
evidence for scientific achievement (Uttal & Cohen, 2012), creative productivity (Mann, 2005), and mathematical 
higher-order thinking (Lohman, 1996) in individuals with spatial strengths. Gardner (1985) proposed that this 
intelligence can be used to fulfill “a variety of scientific ends, as a useful tool, and aid to thinking, a way of capturing 
information, a way of formulation of problems, or the very means of solving problems” (p. 192). Spatial intelligence is 
also believed to play an important role in linguistic processing. 

Thomas Armstrong (2003) stated:  
The person who reads and writes is doing far more than linguistically encoding data. She is also looking at the 
visual configuration of the letters. Thus, spatial intelligence, the intelligence of pictures and images, must first 
be brought to bear on the printed letters. (p. 19) 

1.1 Statement of the Problem and Significance of the Study 
Despite the crucial role of the visual-spatial intelligence in educational settings, most of the educational materials and 
many of the tests which are used to identify gifted learners or to assess achievement in students consistently fail to 
address this particular intelligence (Gallagher & Johnson, 1992). Instead, most university admissions tests and other 
high stakes testing emphasize the mathematical and verbal abilities (Mann, 2005). A disturbing consequence of this is 
the possibility that some intellectually promising students are put at a disadvantage as a result of the disregard to their 
spatial ability. 
One of the proposed ways to ameliorate this situation is to manipulate the graphic representation of the test papers by 
introducing color as an element which may appeal to spatially-intelligent candidates. Armstrong criticized the 
monotony of applying dull black and white colors in the learning context and proposed that spatially intelligent students 
are presented with visually captivating and dynamic verbal materials such as colorful handouts and tests with interesting 
fonts and colors (2003, p.54). 
Since color is considered as a remarkable element in the educational contexts (Daggett, Cobble & Gertel, 2008; Mann, 
2001; Silverman, 2002; Simmons, 1995), and because spatially intelligent learners are believed to be more responsive to 
color (Christison, 1998), this research seeks to examine the relationship between ESL learners’ level of spatial 
intelligence on the one hand and their performance on colorful versus black and white (B/W) test papers on the other. 
To be more precise, the main goal of this study is to verify whether introducing color in grammar tests is in any way 
related to the candidates’ performance, particularly as regards the spatially intelligent learners for whom the visual 
mode is the preferred means of sensory perception.  
1.2 Research Questions 
This study aimed to answer the following questions: 

1. Do the grammar scores of ESL candidates differ on a black and white (B/W) and colorful tests? 
2. Is there any relationship between ESL learners’ level of spatial intelligence and their performance on black 
and white (B/W) versus colorful test papers?    

Accordingly, the following null hypotheses were raised: 
 H01: There isn’t a significant difference between the scores of the candidates on B/W and colorful tests. 
 H02: There isn’t a significant correlation between ESL learners’ level of spatial intelligence and their scores on 
 B/W versus colorful test papers. 
2. Method 
2.1 Participants 
This study was performed in Al-Ain Iranian Private School in UAE. The participants were 52 pre-intermediate ESL 
students of the school, of which 27 were male and 25 were female. The selection process was based on intact group 
convenience sampling. In terms of their language proficiency, the sample of participants was considered as 
homogeneous on the basis of their narrow range of scores obtained from the school’s placement test and the fact that 
they were all assigned to the ‘intermediate’ level of the school. The students were between the ages of ten and thirteen.  
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2.2 Instrumentation 
Two instruments were used in the data collection: Visual-Spatial Identifier and a grammar achievement test based on 
the course book of the students, ‘English Time’ (Rivers & Toyama, 2003). 
2.2.1 Grammar test 
Two parallel achievement grammar tests were used in the study. These tests were prepared by the researchers in two 
different layouts, one in color and the other in black and white (B/W). However, the tests were otherwise identical both 
in terms of format (margin, font size and border width) and content. A table of specification was used to ascertain that 
both tests covered the same content that reflected students’ course book. Both tests had the same number of items with 
similar difficulty indices covering ‘parts of speech’, ‘verb forms’ and ‘word order’. (See Appendixes A and B for the 
two parallel forms of the grammar test). 
In the B/W test the borders and spacers bore many shades of gray as well as black, but in the colorful test, the borders 
and spacers were given the full spectrum of the colors found in the natural daylight, with a complete coverage of 
wavelengths from red to violate. This decision was made in order to counterbalance the potential impact of any 
individual color on the candidates. The rationale for using color in borders and spacers rather than the text itself was 
based on much research that found performance on language tasks was affected by the color in the background of the 
actual task (e.g., Murnane, Phelps & Malmberg, 1999; Rahmah, Hafiza & Tengku Nazatul Shima, 2012). 
Both grammar tests were first piloted with a similar group of candidates from another school in order to standardize 
them. In this process the faulty items were removed and the remaining 47 items were used in the study. The reliability 
of the grammar tests in the actual administration was found to be quite high, i.e., 0.82 and 0.83 for the B/W and colorful 
tests respectively. 
2.2.2 Visual-Spatial Identifier 
The candidates’ level of spatial intelligence was assessed through a questionnaire called Visual-Spatial Identifier (VSI) 
obtained and used with explicit written permission of the copyright holders (See Appendix C for the permission letter of 
the copyright holder). Developed and validated by Silverman, VSI is an instrument which is used to distinguish learners 
with a predisposition to the visual-spatial learning style from those who show a natural preference for auditory-
sequential learning style. It was validated with a 750-strong sample of White and Hispanic children between the ages of 
9 and13 in different geographical areas and was shown to be reasonably reliable (r=.7046). (Silverman, 2002) 
VSI comes in two versions: an observer form completed by a parent or teacher and a self-rating form for students (See 
Appendixes D and E for the two versions of VSI). Both questionnaires contain fifteen questions with five randomly 
distributed statements for each preference based on a 5-point Likert Scale with responses ranging from 1 “not true” to 5 
“very true”. Both versions of the questionnaire were translated into Persian by the researchers (See Appendixes F and G 
for a translated copy of the two versions of VSI). 
3. Procedure 
First, in order to assess the spatial intelligence of student participants a translated version of VSI was given to their 
teachers at Al-Ain Iranian School. The teachers were asked to carefully study the questionnaire and observe their 
students’ learning styles for one month before they complete the survey. Then, the self-rating version of VSI was 
administered to 52 pre-intermediate ESL learners. In order to make sure that the students would understand and respond 
to the survey accurately, the researcher explained every item of the questionnaire to the participants and waited for them 
to answer the questions one by one. Next, the participants were asked to mention to what extent they went along with 
each item on a scale from 1 to 5. The results collected from both forms of the visual-spatial survey were used to rank 
the participants into two groups, namely ‘high’ and ‘low’ VSI groups. 
In order to compare the student’s results on B/W and colorful tests, they were given two parallel achievement grammar 
tests developed in two different layouts, one in color and the other in black and white format. After that, descriptive 
statistics for grammar tests was generated in SPSS and their KR 21 reliability was worked out. 
Based on the students’ results in the colorful and B/W tests, the participants were divided into 3 groups. The first group 
(n=19) comprised of the candidates who did better in the colorful test. The second group (n=21) were the students who 
fared better in the B/W test. And the third group (n=12) were the ones whose scores were the same in both tests or 
varied only within 0.75 points. In order to control for the likely influence of the order of administration of colorful or 
B/W tests, half of the students first were given the colorful test papers and the remaining participants received B/W 
papers. Finally, to answer the research questions and address the research hypotheses, a wide range of statistical 
analyses were performed using the SPSS and Excel. 
4. Design 
The research design of the study was a descriptive ex post facto correlational design, without any manipulation of 
variables. The two variables which were examined were the presence of color in grammar tests and the spatial 
intelligence. 
5. Results 
The descriptive statistics for the scores of the students on colorful and B/W grammar tests are shown in table 1 and table 
2 respectively. 
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Table 1. Descriptive Statistics of Students’ Scores on B/W Test 
 N Minimum Maximum Mean Std. Deviation Skewness 
 Statistic Statistic Statistic Statistic Statistic Statistic Std. Error 
Test in B/W 52 14 40 29.15 7.454 -.618 .330 
Valid N (list wise) 52       

 

Table 2. Descriptive Statistics of Students’ Scores on Colorful Test 
 N Minimum Maximum Mean Std. Deviation Skewness 
 Statistic Statistic Statistic Statistic Statistic Statistic Std. Error 
Test in Colorful 52 7 40 29.46 7.678 -1.007 .330 
Valid N (list wise) 52       

 
The results in table 1 show that the distribution of the students’ score on the B/W test is almost normal, while the results 
in table 2  indicate that the students’ scores in the colorful test are not normally distributed. Since the students’ scores 
on the second set were not normally distributed, non-parametric tests such as Wilcoxon Signed Ranks test and Mann-
Whitney were consulted for comparing their results. 
Wilcoxon Signed Ranks test was used to compare the participants’ scores on the B/W and colorful tests. Tables 3 and 4 
show the results. 
 

Table 3. Ranks of Students on the Two Tests 
  N Mean Rank Sum of Ranks 
Test in Color - Test in B/W Negative Ranks 23a 23.48 540.00 

Positive Ranks 25b 25.44 636.00 
Ties 4c   
Total 52   

a. Test in Color < Test in Black & White 
b. Test in Color > Test in Black & White 
c. Test in Color = Test in Black & White 

 

Table 4. Test Statisticsa Comparing Students’ Performance on Two Tests 
 Test in Color - Test in B/W 
Z -.493b 
Asymp. Sig. (2-tailed) .622 
a. Wilcoxon Signed Ranks Test  
b. Based on negative ranks 

As table 3 shows, 25 students performed better on the colorful test, 23 did better on the B/W test and 4 candidates 
received exactly the same scores on the two tests. According to Table 4, the difference would be significant at 0.622 
which is higher than our significance level of 0.05. As a result, we can conclude that the performance of students on the 
two sets of scores is not significantly different. Therefore, the first null hypothesis which states ‘there isn’t a significant 
difference between the scores of the candidates on B/W and colorful tests’ could not be rejected. 
In order to verify whether the students who enjoyed higher levels of spatial intelligence fared better on the colorful test, 
all the participants were divided into two groups of high and low VSI according to their teachers’ ranking. At this stage 
Mann-Whitney Test was consulted because the scores were not normally distributed. Table 5 shows the descriptive 
statistics for the high and low VSI scores according to the teachers’ report.  
 

Table 5. Descriptive Statistics of High/Low Groups Ranked by Teacher for B/W Test 
 
 

Teacher's 
ranking N Mean Rank Sum of Ranks 

Test in B/W High 26 27.21 707.50 
Low 26 25.79 670.50 
Total 52   
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Table 6 shows test statistics for the difference between high and low groups on black and white test. 
 

 
As we can see in table 6, the difference between the two groups would be significant at 0.735 which is much higher 
than 0.05. Therefore, we can conclude that based on teacher ranking, there was no significant difference between the 
scores of students with high and low spatial intelligence on the B/W test.  
Again, Mann-Whitney Test was consulted to verify if the scores of the participants with high or low spatial intelligence 
(based on teachers’ ranking) were significantly different. Tables 7 and 8 show the results. 
 

Table 7.  Descriptive Statistics of High/Low Groups Ranked by Teacher for Colorful Test 
 Teacher's 

ranking N Mean Rank Sum of Ranks 
Test in Color High 26 27.13 705.50 

Low 26 25.87 672.50 
Total 52   

 

Table 8. Test Statisticsa of Difference between High/Low Groups on Colorful Test 
 Test in Color 
Mann-Whitney U 321.500 
Wilcoxon W 672.500 
Z -.302 
Asymp. Sig. (2-tailed) .763 
a. Grouping Variable: Teacher's ranking 
 

Table 8 shows that the difference between the two groups would be significant at 0.763 which is much higher than 0.05. 
Thus, it can be concluded that again there was no significant difference between the scores of participants with high and 
low visual-spatial intelligence on the colorful test. Based on the results in tables 6 and 8, no relationship could be found 
between the students’ level of spatial intelligence and their performance on the B/W versus colorful test papers. 
Therefore, the second null hypothesis which states ‘there isn’t a significant correlation between ESL learners’ level of 
spatial intelligence and their scores on B/W versus colorful test papers’ could not be rejected either. 
In order to accommodate the students’ own attitudes with regard to their spatial intelligence, the same procedure was 
repeated, but this time it was based on their self-report both for the colorful and B/W tests. Tables 9 to 12 present the 
results. 
 

Table 9. Descriptive Statistics of High/Low Groups Self-Ranked by Students for B/W Test 
 Students' 

ranking N Mean Rank Sum of Ranks 
Test in B/W High 26 23.60 613.50 

Low 26 29.40 764.50 
Total 52   

 
Interestingly, as is evident in Table 9, the mean of the students’ scores on B/W test in the ‘high’ VSI group is lower than 
the ‘low’ VSI group. 
 
 

Table 6. Test Statisticsa  for Difference between High/Low Groups on B/W Test 
 Test in B/W 
Mann-Whitney U 319.500 
Wilcoxon W 670.500 
Z -.339 
Asymp. Sig. (2-tailed) .735 
a. Grouping Variable: Teacher's ranking 
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Table 10. Test Statisticsa  for Difference between High/Low Groups on B/W Test 
 Test in B/W 
Mann-Whitney U 262.500 
Wilcoxon W 613.500 
Z -1.382 
Asymp. Sig. (2-tailed) .167 

a. Grouping Variable: Students' ranking 
 

The same analyses were performed for the colorful test, the results of which are recorded in tables 11 and 12. 
 

Table  11. Descriptive Statistics of Color Test for High/Low Groups Self-ranked by Students 
 Students' 

ranking N Mean Rank Sum of Ranks 
Test in Color 
 

High 26 23.69 616.00 
Low 26 29.31 762.00 
Total 52   

 
Again, as evidenced by the results in Table 11, it is curious to note that, the mean in the ‘low’ VSI group for B/W 
grammar test is higher. 
 

Table 12. Test Statisticsa  for Difference between High/Low Groups on Colorful Test 
 Test in Color 
Mann-Whitney U 265.000 
Wilcoxon W 616.000 

Z -1.336 
Asymp. Sig. (2-tailed) .181 

a. Grouping Variable: Students' ranking 
      
Based on the results in tables 10 and 12 we can conclude that there was not any significant difference between the 
‘high’ and ‘low’ VSI groups on the colorful grammar test based on students’ self-report. 
6. Discussion 
As we saw in the results section, no significant difference was found between the scores of the students on B/W test 
papers compared to colorful test papers. Nor a significant relationship was detected between the scores of students on 
the B/W and colorful grammar tests on the one hand, and their spatial intelligence as obtained from both versions of 
VSI questionnaires on the other. 
These results seem to contradict the strands of research that support the purposeful application of color in educational 
settings (e.g. Daggett et al., 2008; Mann, 2001; Silverman, 2002). The results of current study were also at odds with 
those scholars who advocate the use of captivating colors on test papers (Armstrong, 2003). The equivocal results of 
this study, however, need to be interpreted with respect to other relevant literature and evaluated with due attention to 
the limitations imposed on the study so that we can explore its potential implications for the field of language 
assessment. 
As mentioned in 2.2, the element of color was used only in borders and spacers of the grammar test rather than the text 
itself. However, one can argue that the way colors were applied in this study might have failed to engage the perceptual 
apparatus of the participants in a serious way. This is justifiable because in the colorful tests the element of color was 
not integrated into the fabric of the test papers in a meaningful way, but just suspended in the background where the 
candidates could well miss the wide array of colors thrown at them. That is to say, the participants did not need to tap 
into their visual intelligence in order to tackle the questions in the grammar tests. This barely meets the criteria set by 
Gardner for testing tools that “peer directly at the intelligence in operation rather than proceeding via the detour of 
linguistic and logical faculties” (Gardner, 1993, p. 182). 
Furthermore, the use of color on exam papers, whether in the background or within the text, has proved to be a 
contentious issue. On the one hand, some studies (e.g., Daggett et al., 2008) maintain that color can enhance student 
achievement and concentration through visual and mental stimulation. Other researches (e.g., Sinclair, Soldat & Mark, 
1998) found  that “students whose examination forms are on colors that convey more positive affect may process 
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information less systematically, leading to differential performance on the examination” (p. 130). Still, others found 
differential impacts of different colors on candidates in testing environments. Elliot et al. (2007), for instance, found 
that candidates who were exposed to red on their exam papers associated the color with failure causing debilitating 
levels of anxiety leading to poorer performance compared with those who were exposed to other colors. Therefore, this 
issue warrants careful deliberation, taking into account other variables such as the age, gender, linguistic and cultural 
background of candidates as well as the nature of the subject being assessed using a variety of different instruments. 
Another topic of value for further research would be to investigate the degree of correlation between the teacher-report 
versus self-report on the participants’ spatial intelligence. The present study did not make an attempt to account for the 
discrepancy between the two, nor did it venture into reconciling them by training the teachers and students and raising 
their awareness to look for the specific behavioral qualities of interest. It is proposed to use a range of awareness-raising 
techniques to make both students and teachers more insightful about the concept. This is because an awareness of 
learning styles allows learners to maximize their potential, and affords the teachers an opportunity to provide their 
students with approaches that suit their style preferences best (Griffiths, 2012). 
7. Conclusion 
Brown (2010) suggests that the theory of multiple intelligences has had an indirect impact on the field of language 
assessment. This is because MI addresses probably one of the most important issues in SLA: i.e. individual differences 
in second language learning (Dornyei & Skehan, 2003, Griffiths, 2012). The significance of visual-spatial intelligence 
in academic achievement is also a well-researched topic (Uttal & Cohen, 2012). But when it comes to the specific 
implications of the theory in terms of using color on ESL exam papers, as evidenced by this paper, the results are mixed 
and the literature is divided. In fact, this is a topic marred with complexities. For example, the method of applying 
colors and the type and combination of colors applied (Elliot et al., 2007), the effects of color on memory encoding and 
retrieval (Martinez, Crystal, Oberle & Thopson Jr, 2010), and particularly the differential impact on learners with 
different styles and cultures (Ou et al., 2012) are all outstanding issues that need to be addressed properly before 
educators can draw definitive conclusions about its implications for language assessment in Iranian context.  
This, however, by no means should condone the sheer disregard for the diverse learning styles of the learners on the 
pretext of practical and budgetary considerations. Nor should it excuse an exclusive focus on the traditionally valuable 
intelligences and a failure to accommodate learners with other intelligences or those who cannot comfortably relate to 
the format of most standard instruments. Instead, the researchers wish to draw the attention of practitioners and 
administrators to the urgency of addressing the special needs of visually intelligent learners in Iranian schools and 
institutes by providing them with the enriching physical stimuli that they need. 
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Notes 
Note 1. The colorful version of the grammar test is included in Appendix B, but based on publisher’s policies and for 
practical considerations it is presented in black and white. 
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