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Abstract: The objective of the present study is to explore the effectiveness of mindful-based practices on 

Cognitive Regulation Index (CRI) of executive functions among students with inattention. This study 

employed pre-test post-test method with the control group research design. Students with inattention were 

identified by administering Conners 3 rating scale, – Self-Report form, Teacher Form and Parent Form – and 

randomly assigned to experimental and control groups of 40 students each. After pre-testing of the CRI of 

both groups using Behaviour Rating Inventory of Executive Function – BRIEF2 teacher, parent and self-

report forms – the experimental group was given mindful-based practice sessions of 45 minutes duration, for 

thrice a week lasting for eight weeks. Data obtained from the respondents in the post-test and follow up phases 

- after 1st, 3rd and 6th months of the completion of the intervention programme were analyzed by repeated 

measures ANOVA. Results revealed that 8-week intervention programme of mindful-based practices elicited 

a reduction in mean T score of CRI from base line to immediately after intervention programme and the 

reduced mean scores were retained over a follow-up period of six months. But the students in the control 

group retained the same mean scores of CRI over the entire period of study. Analysis of data obtained from 

both teacher and parent forms confirmed the results. Hence mindful-based intervention is an effective method 

in reducing CRI among students with inattention.  

Keywords: Mindful-based Intervention, Inattention, Executive Functions, Cognitive Regulation Index (CRI)  

Introduction 

Kabat-Zinn (2003) defines mindfulness as “the awareness that emerges through paying attention on 

purpose, in the present moment, and non-judgmentally to the unfolding of experiences moment by moment” 

(p. 145).  The first part of this definition expresses the idea that mindfulness is an active process; it involves 

active attention which leads to awareness. The second part of the definition highlights that it regards the 

present, rather than the past or future. The third part emphasizes that the attention is non-judgmental and 
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accepting, without thinking that the experience of the present moment is good or bad, right or wrong, 

important or not. It involves attending to the external environment such as sights, sounds, and smells, as well 

as to internal bodily sensations, thoughts, and feelings (Hooker & Fodor, 2008). Bishop et al. (2004), in an 

attempt to convert Kabat-Zinn’s definition of mindfulness, into a series of activities- mindful based 

intervention - involving self-regulation of attention towards the immediate present moment and an orientation 

marked by curiosity, openness, and acceptance.  

The term “executive functions” is an umbrella term comprising a wide range of cognitive processes 

and behavioural competencies which include verbal reasoning, problem-solving, planning, sequencing, the 

ability to sustain attention, resistance to interference, utilization of feedback, multitasking, cognitive 

flexibility, and the ability to deal with novelty (Burgess, Veitch, de lacy Costello, & Shallice, 2000). Executive 

functioning is also defined as a “collection of processes that are responsible for guiding, directing, and 

managing cognitive, emotional, and behavioural functions, particularly during active, novel problem solving” 

(Gioia, Isquith, Guy, & Kenworthy, 2000, p.1). The important components of executive functions are 

regulation of emotion, behaviour and cognition. The Cognitive regulation index (CRI) of executive function 

represents a child’s ability to control and manage cognitive process and solve problem effectively (Gioia, 

Isquith, Guyy, & Kenworthy, 2015).  

The concept of inattention refers to excessive problems with distractibility and chronic difficulties in 

organizing tasks and activities, attending to details, following instructions and completing tasks, and 

undertaking tasks that require sustained mental efforts (Faraone et al., 2006). Students with inattention might 

face difficulty in keeping their focus and attention in their study. This makes the learning process a challenge 

for them due to lack of attention related to cognition which includes sustained attention, alternating attention, 

divided attention and selective attention (Barkley, 1998). 

Currently, little is known about the relative contribution of inattention to executive functions of 

students. There are only few studies on executive function difficulties faced by adolescent students having 

inattention and on how mindfulness enhances executive functions especially in cognitive regulation (Thomas, 

& Kumar, 2017). Hence the investigators in the present study intends to find out the efficacy of Mindful-

based practices on CRI of executive functions among students with inattention. 

Objectives of study 

1. To assess the level of inattention among students 

2. To compare the mean scores of inattention among control and experimental group students before the 

intervention programme 

3. To compare the mean scores of CRI of control and experimental group students (based on teacher, parent 

and self-report forms – BRIEF 2) before the intervention programme 

4. To compare the mean scores of CRI of control and experimental group students (based on teacher, parent 

and self-report forms – BRIEF 2) immediately after the intervention programme 
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5. To compare the mean scores of CRI of control and experimental group students during the follow up phases 

of 1st, 3rd, and 6th months after the completion of 8-week intervention programme 

Hypotheses 

H1: There is no significant difference in the mean scores of inattention of control and experimental group 

students before the intervention programme 

H2: There is no significant difference in the mean scores of CRI of control and experimental group students 

before the intervention programme 

H3: There is significant difference in the mean scores of CRI of control and experimental group students 

immediately after the intervention programme 

H4: There is significant difference in the mean scores of CRI of control and experimental group students 

during the follow up phases of 1st, 3rd, and 6th months after the completion of intervention programme. 

Tools  

1. Conners 3- teacher, parent, and self-Rating Scales to assess inattention  

2. Behaviour Rating Inventory of Executive Function (BRIEF 2) to assess Cognitive Regulation Index (CRI). 

This study measures CRI as the total scores obtained by summing up inhibit and self- monitor scales of 

BRIEF 2. 

3. Mindful- based intervention strategy package developed by the investigators.  

Procedure  

The present study is an attempt to explore inattention among students and the efficacy of mindful-based 

practices on cognitive regulation index (CRI) of executive functions of students with inattention. Hence the 

investigators applied survey cum experimental method. In the first phase of the study, 300 students of 13-16 

age group studying in grades V111 and 1X were selected and administered Conners 3 rating scale, – self-

report form, teacher form and parent form among students, their class teachers and parents/guardians 

respectively. Students whose T score was ≥ 70 across all the Conners 3 rating scales were identified as students 

with inattention. 

 The second phase of the study is experimental in nature. The research design used in the present study 

is the pre-test-post-test control-group design. The students with inattention were randomly assigned to 

experimental and control groups of 40 students each. The BRIEF 2 teacher, parent and self-report forms were 

administered both in the experimental group and control group as pre-test before starting the intervention 

sessions. After the pre-test the experimental group was given mindful-based practice sessions of 45 minutes 

duration, for thrice a week lasting for eight weeks. Soon after the withdrawal of the intervention programme, 

BRIEF 2 teacher, parent and self-report forms were administered both in the experimental group and control 

group as post- test. 
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Table 1: Mindfulness Techniques Along with their Mechanisms of Action and Instructions implemented to the 

Experimental Group 

SI No Mindfulness 

Techniques 
Mechanism Instructions 

1 Body scan 
Attention 

regulation 

 Focus attention on your feet and slowly shift 

attention up to the top of your head, 

concentrating on one body part at a time.  

2 
Counting 

method 

Attention 

regulation 

Repetitively count your breaths from ‘one’ to 

‘ten’ and back to ‘one’. If you lose count, 

return to ‘one’ and begin again 

3. 

Loving 

kindness 

sessions/Meta 

Emotion 

regulation 

Change in self‐

perspective 

Visualize the target of your feelings, 

recognize his or her positive qualities and 

repeat an internalized mantra that can be used 

to trigger future similar reflections.  

4 Mindful eating 
Change in self‐

perspective 

Attention regulation Begin eating slowly. 

Experience the flavours on each area of the 

tongue, noticing its pattern and consistency. 

Swallow and follow its path to the stomach.  

5 
Walking 

meditation 

Attention 

regulation 

Focus on the sensations of your feet leaving 

and touching the ground, the movement of 

your arms and other parts of the body. Pick a 

short area to walk back and forth so as not to 

be distracted by the setting. 

6 
Focused 

breathing 

Attention 

regulation 

Emotion 

regulation 

Direct full attention to your breath for 20 

breaths, noticing the end point of each in‐

breath and out‐breath 

After withdrawal of intervention a month’s time was allowed to elapse before collecting data. This 

was intended to assess whether the post-test scores were sustained. Boost up sessions in the form of 

highlighting the importance of various mindful activities were given to the students of the experimental group 

once in every month during the follow up period. The BRIEF 2 teacher, parent and self-report forms were 

administered to both experimental and control groups during 1st, 3rd and 6th months after the withdrawal of 

mindful-based practice sessions. Data obtained from the respondents in the pre-test, post-test and follow up 

phases - after 1st, 3rd and 6th months of the withdrawal of the intervention programme were analyzed by 

repeated measures ANOVA. 

Results and Discussion 

Assessment of the Level of Inattention among Students: On the basis of T scores obtained in the inattention 

subscale of Conners 3- teacher, parent and self report forms, 34.3% of the students fall in the category of very 

elevated, 16.7% in elevated, 15.3% in the high average and 33.7% students in average levels of inattention.  
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Comparison of Inattention among Control and Experimental Group Students before the Intervention 

Programme 

Table 2: Comparison of the mean T scores in the Inattention of Control and Experimental Group Students (df=78) 

Conners 3 Group 
Mean   T 

score 
SD 

t-test for Equality of Means 

t df Sig.  

Teacher 

Form 

Experimental  77.55 3.748 
.142 78 .888 

Control  77.68 4.135 

Parent 

Form 

Experimental  78.25 7.114 
.067 78 .947 

Control  78.35 6.241 

Self-report 

form 

Experimental  76.48 5.496 
.420 78 .676 

Control  78.35 5.147 

 

The results of the independent sample t test indicated there is no significant difference in the mean T scores 

of control and experimental group students based on inattention sub-scale of the Conners 3-teacher (t value = 

.142; P>0.05), parent (t value = .067; P>0.05), and self-forms (t value = 0. 420; P>0.05). Hence the Hypothesis 

H1 which states that “There is no significant difference in the mean scores of inattention of control and 

experimental group students before the intervention programme” is accepted. 

Comparison of CRI of Control and Experimental Group Students before the Intervention Programme 

The mean pre-test CRI T scores of control and experimental groups based on BRIEF 2-teacher, parent 

and self-report forms were compared.  

Table 3: Comparison of the Mean Pre-test CRI  T Scores between Control and Experimental Group Students 

Pre test   

BRIEF 2 
Group 

CRI  

T score 
S D 

t-test for Equality of Means 

t df Sig.  

Teacher 

Form 

Experimental  70.90 2.41 
.046 78 .964 

Control  70.93 2.49 

Parent 

Form 

Experimental  71.13 2.28 
1.003 78 .319 

Control  70.63 2.18 

Self  report 

form 

Experimental  68.55 3.86 
.747 78 .457 

Control  67.93 3.61 

Norms: Clinically elevated level score range: ≥70; Potentially clinically elevated level score range: 

65-69; Mildly elevated level score range: 60-64. 

The mean pre-test CRI  T scores of executive functions of control and experimental groups based on 

teacher and parent forms were at clinically elevated level whereas according to self-report form, both control 

and experimental group students were at potentially clinically elevated level.The results of the independent 

sample t tests indicated that there is no significant difference (P>0.05) in the mean pre-test CRI T scores of 

control and experimental groups based on BRIEF 2 teacher (t value = 046), parent (t value = 1.003), and self 

(t value = .747) report forms before the intervention programme. 
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Hence the Hypothesis H2 which states that “There is no significant difference in the mean scores of 

CRI of Executive Functions between control and experimental groups (based on BRIEF 2-teacher, parent and 

self-report forms) before the intervention programme of mindful-based practices” is accepted. 

Comparison of the Post-test Mean T Scores of CRI of Control and Experimental Group Students 

Table 4: Comparison of the Mean Post-test CRI  T Scores between Control (N=40) and Experimental (N=40) Groups 

Post test 

BRIEF 2 
Group 

CRI 

T score 
S D 

t-test for Equality of Means 

t df Sig.  

Teacher 

Form 

Experimental  49.23 1.85 
43.17** 78 .000 

Control  70.98 2.60 

Parent 

Form 

Experimental  55.25 2.07 
29.40** 78 .000 

Control  70.28 2.48 

Self-report 

form 

Experimental  48.15 2.90 
27.77** 78 .000 

Control  68.28 3.55 

** The mean difference is significant at the .01 level. 

Norms: Clinically elevated level score range: ≥70; Potentially clinically elevated level score range: 65-69; Average level 50-59 

The mean post-test CRI T scores of control group based on teacher and parent were at clinically 

elevated level and self report form was at potentially clinically elevated level which is same as in pre-test.  

However, the mean post-test CRI T scores of experimental group students based on teacher, parent and self 

report forms were reduced to average level from clinically elevated level of the pre-test. The results of the 

independent sample t tests indicated that there is significant difference (P < 0.01) in the mean post-test CRI T 

scores of control and experimental groups based on BRIEF 2 teacher (t value = 43.17), parent (t value = 29.40) 

and self report (t value = 27.77) forms. Hence the Hypothesis H3 which states that “There is significant 

difference in the mean scores of CRI of Executive Functions between control and experimental groups based 

on BRIEF 2-teacher, parent and self-report forms immediately after the intervention programme of mindful-

based practices” is accepted. 

 

Figure 1: Comparison of the Pre-test and Post-test CRI T scores between Control and Experimental Groups  

It is clear from the illustration in Figure 1 that there is significant difference in the mean post-test CRI 

T scores of control and experimental groups based on BRIEF 2 teacher, parent and self-report forms.   
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Comparison of CRI of Control and Experimental Group Students during Follow up Phases 

The mean CRI T scores of experimental and control groups based on BRIEF 2-teacher, parent and 

self-report forms on pre-test, post-test and 1st, 3rd and 6th months after the withdrawal of intervention 

programme of mindful-based practices were compared.  

Table 5: Comparison of the Mean CRI T Scores between Experimental and Control Group Students across the Five 

Phases of Testing 

 Mean Cognitive Regulation Index (CRI) T Scores 

BRIEF 2 Teacher Form Parent Form Self-Report Form 

Phases of 

Testing 
E C E C E C 

Pre test 70.90 70.92 71.13 70.63 68.55 67.92 

Post test 49.23 70.97 55.25 70.27 48.15 68.27 

1st month 49.18 71.15 52.48 70.13 48.03 67.90 

3rd month 49.07 71.07 52.58 70.23 47.57 67.70 

6th month 48.88 71.10 52.53 70.25 47.25 67.75 

Table 6: Results of Repeated Measures ANOVA for the Mean CRI T Scores of Experimental and Control Group Students 

after Correcting the Degrees of Freedom Using Greenhouse-Geisser Estimates of Sphericity across the Five Phases of 

Testing 

 CRI T 

Scores 
Source df F Sig. 

Partial Eta 

Squared 

E
x

p
er

im
en

ta
l 

G
ro

u
p

 Teacher 

Form 

time Greenhouse-

Geisser 

2.548 5067.34** 

 

.000 

 

.992 

 Error (time) 99.37 

Parent  

Form 

time Greenhouse-

Geisser 

2.421 2050.93** 

 

.000 

 

.981 

 Error (time) 94.41 

Self  

Form 

time 
Greenhouse-

Geisser 

2.621 
1823.93** .000 .979 

Error (time) 102.24 

C
o

n
tr

o
l 

G
ro

u
p

 

Teacher 

Form 

time Greenhouse-

Geisser 

2.747 .123 

 

.935 

 

.003 

 
Error (time) 107.13 

 

Parent 

Form 

time 
Greenhouse-

Geisser 

2.241 
2.106 

 

.122 

 

.051 

 Error (time) 87.39 

 

Self  

Form 

time 
Greenhouse-

Geisser 

2.40 

.743 .501 .019 
Error (time) 93.64 

** The mean difference is significant at the .01 level. 

The repeated measures ANOVA of CRI of experimental group with a Greenhouse-Geisser correction 

determined that mean CRI T score statistically differed significantly (P< 0.01) between five phases of testing 

(F(2.548, 99.37) =5067.34) with effect size ηp2=.992 in teacher forms; (F(2.421, 94.41) = 2050.93) with 

effect size ηp2 =.981 in parent forms; and (F(2.621, 102.24) =1823.93) with effect size ηp2 =.979 in self-

report forms. Where as in control group the repeated measures ANOVA of CRI with a Greenhouse-Geisser 

correction determined that mean CRI Tscore is not statistically differed significantly (P>0.05) between five 

phases of testing (F(2.747, 107.13) =.123) in teacher forms; (F(2.747, 107.13)=.974) in parent forms; and 

(F(2.401, 93.64) =.743) in self-report forms. 
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Table 7; Post hoc test using Bonferroni correction between the Mean CRI T Scores of Experimental Group Students at the 

pre-test, post-test, and 1st, 3rd, and 6th months of  follow up phases 

  Teacher Form Parent Form Self-Report 

(I) time (J) time (I-J) Sig. (I-J) Sig. (I-J) Sig. 

Pre-test 

Post-test 21.675** .000 15.875** .000 20.400* .000 

1stMonth 21.725** .000 18.650** .000 20.525** .000 

3rd Month 21.825** .000 18.55** .000 20.975** .000 

6th Month 22.025** .000 18.60** .000 21.300** .000 

Post- test 

1stMonth .050 .675 2.775** .000 .125 .621 

3rd Month .150 .205 2.675** .000 .575 .055 

6th Month .350 .051 2.725** .000 .900* .010 

** The mean difference is significant at the .01 level. 

Post hoc tests using the Bonferroni correction revealed that intervention programme elicited a 

reduction in mean CRI T score in the experimental group from base line – pre-test to immediately after 

intervention programmes -post-test based on BRIEF 2-teacher (70.90 to 49.23), parent (71.13 to 55.25, and 

self-report forms (68.55 to 48.15), which were statistically significant (P< 0.01).  

It is found that the mean CRI T score at follow-up phases such as 1st month (teacher 49.18; parent 

52.48; self-report 48.03), 3rd month (teacher 49.07; parent 52.58; self-report 47.57) and 6th month (teacher 

48.88; parent 52.53; self-report 47.25) were also differ significantly (p< 0.01) from scores in the pre-test. 

Thus, the findings demonstrated that based on BRIEF 2-teacher, parent and self-report forms students in the 

experimental group retained the reduction in mean CRI T score over a follow-up period of six months, after 

the withdrawal of intervention programme of mindful-based practices. The control group’s mean CRI T score 

at follow-up phases did not significantly differ from scores in the base line and post-test. The students in the 

control group retained the same mean CRI T score over the entire period of studyHence the Hypothesis H4 

which states that “There is significant difference in the mean scores of CRI of Executive Functions between 

control and experimental groups (based on BRIEF 2-teacher, parent and self-report forms) during the follow 

up phases of 1st, 3rd, and 6th months after the withdrawal of intervention programme” is accepted.  

The illustration in figure 2, 3, & 4 also indicated the reduction in mean CRI T score from pre-test 

phase to post test phase and over a follow-up period of six months after the withdrawal of mindful-based 

practices in the experimental group students whereas students in the control group retained the same mean 

CRI T score over the entire period of study based on BRIEF 2-teacher, parent and self-report forms.  
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Figure 2: Comparison of the Mean CRI T Scores between Experimental and Control Groups based on BRIEF 2-Teacher 

Form Across the Five Phases of Testing 

 

Figure 3: Comparison of the Mean CRI T Scores between Experimental and Control Groups based on BRIEF 2-Parent 

Form across the Five Phases of Testing 

 

Figure 4: Comparison of the Mean CRI T Scores between Experimental and Control Groups based on BRIEF 2-Self 

Report Form Across the Five Phases of Testing 

Discussion 

The results of the current study provided support for the hypothesis which held that students with 

inattention who participated in the mindful-based practices would significantly improve the CRI of executive 

function.  CRI of executive functions has improved through mindful-based intervention in the present study. 

The mean post-test CRI scores based on BRIEF 2-teacher, parent and self-report forms were reduced from 

clinically elevated level to not elevated average level through mindful-based intervention strategy. The results 

also indicated that there is significant difference in the mean post-test CRI scores of control and experimental 
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groups based on BRIEF 2 teacher, parent and self report forms. The outcomes assessed prove that there are 

reliable improvements in various aspects of cognitive regulation index such as initiate, working memory, 

plan/organize, task-monitor, organization of materials and task completion of students with inattention.  

Although there is a dearth of recent research in this area, the findings of the present study are in concert 

with other studies that have shown the benefits of mindful-based intervention for children. Previous research 

suggested positive impacts of mindfulness practice on cognitive functioning. Research has found that 

mindfulness practice improves performance on a variety of measures of self-regulation (Heeren, Van Broek 

& Philippot, 2009), stress and mood disturbance (Speca et al., 2000). Shapiro et al. (2006) proposed that 

development occurs when individuals are able to broaden their perspective and see beyond their own frame 

of reference. Previous research has also demonstrated that cultivating mindfulness is an effective and efficient 

technique for improving cognitive function, with wide reaching consequences. Mrazek et al. (2013) found 

that mindfulness training improved reading-comprehension scores and working memory capacity while 

simultaneously reducing the occurrence of distracting thoughts. Shifting, one of the clinical scales of executive 

functions requires students to interpret information in more than one way, change their approach when needed, 

and choose a new strategy when the first one is not working. Moynihan et al. (2013) reported that Mindfulness-

based stress reduction produced small but significant changes in executive function. Supporting previous 

reports present study also shows that mindful-based intervention strategy enhances organization, or the ability 

to systematize and sort information. These are important cognitive functions that underlies most academic 

and life tasks. The findings of the present study are consistent with research demonstrating that reliance on 

effective mindful-based intervention strategy is associated with higher academic learning, self-competency 

and students’ emotional resiliency (Semple et al., 2010) and self-regulation (Mendelson et al., 2010).   

Limitations of the Study  

Major limitation of the study is its small sample size. A larger sample would have made the results more 

generalisable. The demographic factors such as gender and age group have not been taken into account in the 

study.   

Conclusion 

The present study regarding the efficacy of the mindfulness-based intervention on CRI among students 

with inattention has revealed that intervention programme has increased the cognitive regulation which 

includes the capacity to hold information in mind for the purpose of completing a task; stay with, or stick to 

an activity. Mindful-based intervention also enhanced cognitive flexibility, or the ability to shift mindsets, is 

often extremely challenging for students, especially those with inattention. Introducing students to this 

practice may better prepare them for present and future challenges. 
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