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The study probed the effect of cognitive and emotional Stroop on the performance of students
from different levels of anxiety. Anxiety is a normal and healthy reaction to perceived danger
that triggers a variety of physical, mental and behavioral changes in order to facilitate a speedy
response (WHO, 2004). Again, anxiety has also been found to have an important role to play in
situations of cognitive conflict. The Stroop effect has often been widely used for assessing
conflict (Stroop, 1935; MacLeod, 1991). In the present study, a mixed sample of 89 students
from the Government schools of Chandigarh in the age range of 14-18 years (mean age= 15.9
years) was taken, for the purpose. The repeated measures ANOVA and other analysis of the data
brought out performance differences with regard to how different groups of anxiety perform
during cognitive and emotional Stroop task situations. The study revealed that anxiety
significantly interacts with Stroop performance. Further, high anxiety damages emotional Stroop
performance more than it damages the cognitive Stroop performance i.e., high anxiety
individuals show more reactive control (Braver, 2012). On the other hand, low and moderate
anxiety seems to lead to more errors on cognitive Stroop as compared to the emotional Stroop.
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Anxiety is a normal and healthy reaction to perceived danger that triggers a variety of physical,
mental and behavioral changes in order to facilitate a speedy response (WHO, 2004). It arises out
of the perception of uncontrollability and unavoidability of a situation (Ohman, 2000), which
may otherwise be manageable with a specific response. Any conflict based input is likely to be
influenced by the anxiety of an individual.

Also, researches indicate that anxiety can affect students behaviorally, emotionally, cognitively,
and physiologically. The emotional effects of anxiety may include feelings of apprehension,
trouble concentrating, and feeling, anticipating danger, irritability and restlessness. The cognitive
effects may include thoughts about suspected dangers, such as fear of dying (Huberty, 2009). In
this context, anxiety has been found to have an effect on performance, as anxious students seem
to be distracted by irrelevant or incidental aspects of task at hand and they have trouble focusing
on significant details of that task (e.g. Nadeem et al., 2012).
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The dual mechanisms of control (DMC) model (Braver, 2012) further suggest that cognitive
control is achieved through two distinct modes: proactive and reactive. Proactive control is found
to be more cognitively taxing of the two modes. It involves ‘active maintenance’ of rules and
goals within lateral areas of prefrontal cortex in a preventive fashion to facilitate future
performance. In contrast, reactive control is less effortful mode and it involves allocating
attention to rules and goals on an ‘as needed’ basis, once a problem (such as the occurrence of
conflict or an error) has arisen.

Therefore, non-anxious individuals are found to alternate flexibly between reactive and proactive
control modes in accordance with changing task demands. In contrast, anxious individuals may
get distracted by worries that deplete resources needed for active goal maintenance, thereby
interfering with proactive control and throwing anxious individuals into a reactive control mode
I.e., anxious individuals rely more heavily on reactive control (Braver, 2012).

Again, effect of anxiety on an individual may vary depending on its interaction with the task
performance, e.g., low to moderate anxiety is often described as beneficial as it enables the body
to discharge energy equivalent to the task at hand. High anxiety, on the other hand, may be
devastating because it excites the body system above normal functioning capacity and impacts
negatively on task performance (Castello, 1976).

Behavioral and neuroimaging studies have also shown that anxiety can have an adverse effect on
cognitive performance, especially on tasks that require attentional focus. In order to explain the
attentional control in anxiety and cognitive performance, Eysenck proposed the attentional
control theory (Eysenck et al., 2007). The theory predicts that anxiety can have a greater impact
on performance efficiency of tasks requiring the shifting function (shifting back forth between
tasks) and inhibition function (ability to deliberately inhibit dominant, automatic responses when
necessary) of working memory (Miyake et al., 2000).

Also, anxiety has been found linked with attentional bias and with emotional interference while
performing on Stroop task (MacLeod, 1991). The Stroop color-word interference task is one of
the most widely used experimental tasks in cognitive psychology which is used to measure this
interference as well as to measure why people cannot ignore some information that is irrelevant
to their task goals and how irrelevant information affects performance (Stroop, 1935; MacLeod,
1991).

Stroop interference effect refers to the increase in response latency when an individual is
required to identify the color of the color-word when these aspects of the stimulus are
incongruent (word red presented in color blue) compared to the time required to name the color
of congruent stimulus (word red presented in color red).
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Finally, studies on Stroop interference and anxiety reveal that anxious individuals show greater
Stroop interference, and under emotional Stroop, anxious individuals are found to show greater
interference for emotionally threatening words than for positive and neutral words (MacLeod,
1991).

Given the worry of teachers and parents nowadays with regard to the cognitive task performance
linked anxiety of adolescents, the authors studied the cognitive performance of adolescents with
and without emotional valence. For this purpose, it was felt that the subjects be categorized into
low, moderate and high anxiety groups so that specific derivations can be made. This, in turn,
would have implications for facilitating the understanding of and prevention of damage to
individuals’ mental health as well as their performance.

METHODOLOGY

SAMPLE
A mixed sample of 89 students (43 boys & 46 girls) was randomly chosen from the Government
schools of Chandigarh. The age range was 14-18 years (mean age = 15.9 years).

MEASURES USED
A. IPAT Anxiety scale questionnaire (Cattell & Scheier, 1963). The questionnaire
consists of 40 items and the subjects has to respond in “Yes’, “No’ or ‘Sometimes’.
B. The Stroop task (Stroop, 1935) :- The task measures the inhibition and interference
facet of executive control. It consisted of two conditions :-

i.  Cognitive Stroop task (bl) :- In this condition, the subjects are presented with color
nouns and are asked to name the color of the ink in which the noun is written. Errors
are counted for scoring purposes. An error occurs in case the subject names the color
wrongly.

ii.  Emotional Stroop task (b2) :- It is a version of the classic Stroop task wherein the
subjects are presented with nouns which are emotionally valenced i.e. representing
different emotions through nouns written in colors. The subject is asked to name the
color of the noun while ignoring the semantic meaning of the noun.

DESIGN
A 3x2 repeated measures ANOVA design involving 3 levels of anxiety (low, moderate and high)
and 2 levels of Stroop task (cognitive and emotional) with repeated measures on second factor
was used.

PROCEDURE

The study comprised of two phases:

Phase 1 : In this phase, the IPAT Anxiety scale questionnaire by Cattell and Scheier (1963) was
administered individually to all the subjects.
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The scoring was carried out as per the manual and the subjects were divided into three groups
viz. Low anxiety (al), Moderate anxiety (a2) and High anxiety (a3) groups as per the formula of
Mean + % SD.

The classification may be seen in Table no.1 & 2.

Mean = 37.30 S.D=7.36

Table no. 1 :- Mean and SD of anxiety scores of the initial sample.

Low Anxiety Moderate Anxiety High Anxiety
(@l) (@2) (a3)

Mean - %2 SD 35t0 41 Mean + %2 SD
37.30 - %2 (7.36) 37.30 + %2 (7.36)
=34 =42

N = 24* N = 36** N = 29***
*criteria for al scores = <34

**criteria for a2 scores = 35-41

***criteria for a3 scores = >42

*Equal number of students i.e. 24 each were allocated to the three anxiety groups.

Table no. 2 :- Distribution of initial sample among the three groups.*

Phase 2 : The following Stoop experiment was conducted individually on low, moderate and
high anxiety group subjects:

The Stroop experiment consisted of 2 levels i.e. cognitive (b1) and emotional (b2). A total of 5
trials were given to each subject. In each trial, there were 24 sub trials. Each sub trial comprised
of 12 cognitive Stroop items and 12 emotional Stroop items. Each word was presented for 1.25
seconds. Stroop color words were individually presented. The error responses were noted down
as a measure of actual performance.

After each trial, a blank screen was shown for 20 seconds to avoid fatigue in the subject. Precise
instructions were given to the subjects and in order to avoid errors of habituation and
anticipation. Proper randomization of conditions was adhered to.

The participating subjects were informed about the purpose and potential benefits of the study.

Subsequently, the consent was taken from the subjects. In line with ethics policies,
confidentiality of responses and privacy of the subjects was ensured
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RESULTS AND DISCUSSION

The aim of the present work was to study the effect of anxiety on task performance under
cognitive and emotional Stroop conditions respectively. The results of the study are as under :-

Source of variation SS df MS (SS/df) F
Between Ss 20023.91 71

A (Anxiety) 23701.14 2 11850.71 222.38**
SS.W. groups 3677.23 69 53.29

(error between)

Within Ss 7495.8 72

B (Task levels) 18408.56 1 18408.56 160.55**
AB 18824.43 2 9412.22 82.09**
B x SS.W. groups 7911.67 69 114.66

(Error within)

Total 27519.71 143

**E (significant at .01 level)

Table 3 :- Summary table of ANOVA for 3x2 (Repeated measures) factorial experiment.

As may be seen from above (see Table no. 3), anxiety has had a significant effect on the task
performance with F (2, 69) = 222.38**, p < 0.01. The task levels i.e., cognitive Stroop and
emotional Stroop too were found to influence the performance significantly F (1, 69) =
160.55**, p < 0.01. Further, significant interaction was found between anxiety and Stroop task
conditions F (2, 69) = 82.09**,

Maximum errors were seen in case of b2 of the high anxiety subjects (a3) followed by moderate
anxiety subjects (a2) followed by low anxiety group subjects (al) ( See Table no. 4). Again, a
similar trend was seen in case of performance of al, a2 and a3 on bl. That the al group was
successfully able to fend off attention reorientation vulnerability under both the task conditions
seems to indicate that if individuals can keep a tab on their anxiety level and somehow maintain
their anxiety at a lower level, cognitive output would be better.

Group Variable Mean (Errors) | Sig (two tailed)

Cognitive Stroop errors (b1) 6.33

Low Anxiety (al) 231

Emotional Stroop errors (b2) 4.70

Cognitive Stroop errors (bl) 9.13

Moderate anxiety (a2) Emotional Stroop errors (b2) 8.21 822

Cognitive Stroop errors (bl) 16.92
High Anxiety (a3) Emotional Stroop errors (b2) | 22.50 .000**

**p < .01, significant at .01 level.
Table no. 4 :- Mean and t-ratio results for cognitive and emotional Stroop errors for anxi.ety
groups.
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Figure 1 :- Trends for means of cognitive and emotional Stroop errors across the three anxiety
groups.

In line with the above, Dresler (2009) reported that anxiety may enhance emotional interference
with performance. Anxiety selectively facilitates early processing of threat and thus enhances
distractibility to task-irrelevant stimuli. Attentional bias for threat-related material (Bar-Haim et
al., 2007) thus assumes importance in such cases.

t- test results reveal significant differences in scores on b1l and b2 of a3 level subjects ( see Table
no. 4) and perhaps indicate the inability of the a3 group to yield better performance on b2. As
may be seen, the errors on b2 are almost five times more than those of low anxiety group
subjects.

The results seem to echo the finding of Owens et al (2012) that anxiety can have a negative
effect on working memory performance. That this leads to emotional interference while
performing on Stroop task has been indicated in many studies (e.g. MacLeod, 1991).

Emotional intensity of stimulus nouns interferes with the ongoing cognitive task. Only those
linguistic items which have intense affective charge have been reported to be salient enough to
reorient attention in a bottom-up fashion, thereby disrupting the ongoing task (Carretie et al.,
2008).

The present research findings seem to be in line with findings that high levels of anxiety are
often harmful, but low levels can be helpful (e.g. Grills-Taquechel, 2012). Therefore, anxiety just
might not be a maladaptive state which needs to be removed in order to perform optimally
(Jackson & Csikszentmihalyi ,1999) and a moderate amount of anxiety seems to enhance
performance when an individual’s skill level matches the performance demands of the situation
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and the individual interprets that anxiety positively (Papageorgi et al., 2013). High anxiety
individuals seem to be performing through reactive control because they seem to be distracted by
emotional tone in the emotional Stroop and thus shown low performance on the latter. In the
present study , the low anxiety and moderate anxiety individuals seem to be using more proactive
control and seem to be low on reactive control (Braver, 2012) because their emotional Stroop
performance is better than their cognitive Stroop performance but perhaps due to the effect of
anxiety, their performance gets lowered.

Interestingly, it has been reported that the typical “fight or flight” response to anxiety tends to
motivate success oriented students to “fight”, that is, to approach a performance situation and
undertake the necessary preparation required to achieve optimal performance outcomes (Martin
and Marsh., 2008).

The present study seems to indicate that certain amount of anxiety may be required as a drive
towards positive action and an excess of the same could be detrimental to task performance and
this happens due to attention reorientation because of emotional pressure on working memory
attending the cognitive output of the students. Such an impact of emotional nouns highlights the
emotional vulnerability of individuals resulting in cognitive resource wastage and fragile
emotional stability during times of cognitive performance. The presence or absence of such
emotional fragility assumes importance in the mental health as well as cognition linked
performance of adolescent students, as indicated earlier.
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