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EFFECTS OF EEG-BIOFEEDBACK AND POSITIVE
REINFORCEMENT ON ATTENTIVE BEHAVIOR TO
MATHEMATICS ACTIVITIES OF ATTENTION-
DEFICIT/HYPERACTIVITY DISORDER

SUPALAK LUADLAI and SOMPOCH IAMSUPASIT Ph.D.

Faculty of Psychology, Chulalongkorn University

INTRODUCTION

Child attention deficit hyperactivity disorder (ADHD) is one of the most commonly
diagnosed, impairing, widely researched, and controversial of child clinical syndromes. In
Thailand, the data from the Office of National Primary Education Commission reported that there
were 153, 000 - 408, 000 children with ADHD in public elementary school in 1994. This statistics,
however, is believed to be the underestimated number and a formal national survey of children with
ADHD in Thailand should be accomplished.

In general, ADHD children are inattentive, impulsive, and overactive. However, there is a
big variation among them. Each child has demonstrated a variation of behavior patterns with
different degrees of difficulties. Treatments for ADHD children are available in many forms, such
as pharmacotherapy, behavior therapy, cognitive and cognitive-behavior therapy, parent training,

and EEG biofeedback or neurofeedback.

PURPOSE OF THE STUDY
To study the effects of EEG Biofeedback and positive reinforcement on improving

attention span of ADHD children.

PARTICIPANS

One girl and five boys between the ages of 9.5 and 10.5 years old participated in the study.
All these children were diagnosed by physicians as having ADHD-inattentive type with no learning
disability (LD.). All ADHD participants were free of psychostimulant medication over the
preceding six months. Three of them were randomly recruited into an experimental group and the

remaining three as being control participants.
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PROCEDURE

PREPARATION PHASE
EEG laboratory was set up and an assessment of reinforcer was done to identify a particular
reward of each participant.

EXPERIMENTAL PHASE

® Baseline Phase During mathematics activities, baseline data of beta wave was
collected by EEG biofeedback evaluations. At the same time, children’s attentive behaviors were
also observed and rated by two observers. Each baseline session was 30-minute duration and 5
sessions were required for each child. The child’s attentive behavior was operationally defined as
engagement in the task-at-hand (the mathematics tasks) with enhanced beta wave and reduced theta

wave activity (marked by silence from the EEG instrument).

®  Treatment Phase A total of 20 treatment sessions were done for each ADHD
participant. Each child received one 30-minute session everyday except for weekends. The
treatment plan was divided into two phases: 1) treatment by the experimenter in the laboratory only,
for the first 10 sessions and 2) treatment partly in the laboratory and partly at the child’s home for
the final 10 sessions. Phase 2 contained two consecutive sub-phases: (a) treatment by the
experimenter in the laboratory only in the morning, and in the child’s home in the evening, for the
first 5 days; followed by (b) treatment by the experimenter in the laboratory in the morning, and by
the child’s parents at home in the evening, for the final 5 days.
Experimental group children got their rewards for performing attentive behaviors.
Control and experimental group children were treated identically, except that control group children
were not reinforced for any of their responses during testing, and did not receive any home-based

treatment.

® Follow-up Evaluation Phase After treatment phase, each child in the control and
experimental groups received two additional EEG-biofeedback evaluations. Follow-up evaluation
sessions started one week after the final treatment session ended, and were spaced one week apart.
Since treatment was not the goal at this phase, subjects were not reinforced for their responses

during testing. The testing procedure in this phase was identical to baseline testing.
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DATA ANALYSIS

The scores of attentive behavior and EEG (beta-theta ratio) of both control and
experimental groups were statistically compared across baseline and treatment phases by

independent-samples t-tests.

RESULTS
1. ATTENTIVE BEHAVIOR
1.1 Baseline Phase: There was no difference in attentive behavior for experimental
group (M = 7.26, SD = 6.43), and control group (M= 9.19, SD = 10.96) during

baseline phase (see Table 1).

Table 1 Attentive Behavior of ADHD children in the experimental and control group on Baseline phase

Group n | Mean | SD | df t

Experiment | 5 | 7.27 | 643 | 8 | .171

Control 5 6.53 10.97

1.2 Treatment Phases: During treatment, ADHD children in the experimental group
performed significantly more attentive behavior than control participants [t(38) =

44.009, p <. 05].

Table 2 Attentive Behavior of ADHD children in the experimental and control group on Treatment phase

Group n | Mean | SD | df t

Experiment | 20 | 48.02 | 4.85 | 38 | 44.009*
Control 20 | 0.16 | 0.34

* p<.05
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Figure 1 Mean of attentive behavior for Experimental and Control groups on Baseline phases,

Treatment phases, and Follow-up phases.
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To demonstrate the patterns of attentive behavior across the three study phases, mean
scores of attentive behavior for experimental and control groups during Baseline phases, Treatment

phases, and Follow-up phases were shown in figure 1.

2. EEG DATA (Beta-theta Ratio)
2.1 Baseline Phase: There was no difference in brain wave ratio between experimental
group (M = 0.99, SD = 0.54) and control group (M= 0.64, SD=0.11). (see Table3)

Table 3 Beta-theta Ratio of ADHD children in the experimental and control group on Baseline phase

Group n | Mean | SD | df t

Experiment | 5 0.10 | 0.54 | 8 | 1.43

Control 5 0.64 0.12

2.2 Treatment Phase: Similar to the baseline evaluation, There was no difference in
brain wave ratio between experimental group (M=0.68, SD=0.10) and control group (M=0.63,

SD=.15). (see Table4)

Table 4 Beta-theta Ratio of ADHD children in the experimental and control group on Treatment phase

Group n | Mean | SD | df t

Experiment | 20 | 0.78 | 1.60 | 38 | 1.34
Control 20 | 0.64 | 0.15
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Figure 2 Mean of Beta-theta Ratio for Experimental and Control groups on Baseline phase,

Treatment phase, and Follow-up phase.
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DISCUSSION

All ADHD participants in both experimental and control groups of this study were
homogeneous for levels of attentive behavior and brainwave ratio at the beginning of the study.
During treatment, however, only children in the experimental group performed significantly more
attentive behavior than their control participants. It could be concluded that EEG biofeedback
technique and positive reinforcement have a positive effect on increasing attentive behavior of
ADHD children in the study.

However, there is no supportive evidence in this study to show that the technique of EEG
biofeedback with the use of positive reinforcement can enhance beta wave of ADHD children.
This finding is similar to report from an EEG biofeedback study that use the same type of brainwave
equipment (Linden, Habib, & Radojevic, 1996). The reason is because the technology of the
brainwave equipment of this study is simply to detect the average level of total brain activities, and
not sensitive enough to detect a small electrical change of the brainwave potential. For further
electrophysiological research, a highly sensitive equipment is required to precisely detect very

small amounts of electrical change during the brain activities.
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THE DEVELOPMENT AND VALIDATION OF A NEW THAI
SCREENING INSTRUMANT FOR DEVELOPMENTAL DISABILITIES

PATRICK JICHAKU*, PANRAPEE SUTTIWAN **, & JIRATCHAYA JIRATTAMAGUUN**
* Hawaii Department of Health, Early Intervention Section Hono Lulu, Hawaii

** Faculty of Psychology, Chulalongkorn University

Purpose of the Study

This United States Fulbright sponsored project, conducted in collaboration with the faculty
of psychology at Chulalongkorn University, attempted to develop and validate a new Thai screening
instrument for developmental disabilities in children birth to age three.

The 25 item inventory, called the Chulalongkorn Developmental Screening Instrument
(Chula DSI), was based on parent reporting of signs and symptoms in their children, and was
designed to distinguish children with clearly normal functioning from those who may have a
learning problem or disability.

As the first step in an evaluation process, the inventory was designed to be brief, easily
administered, and cost-effective, to benefit Thai educators, physicians, nurses, psychologists, and
others who hope to identify children in need of more intensive diagnostic assessment. These are

children who may profit from early intervention or special services.

Participants

Two cohorts of parents (or primary caretakers) in Bangkok were recruited for the study, one
with a child with a developmental disability or risk for disability (N = 188 parents), and the other
with a child without a disability or risk (N = 186 parents).

Each cohort consisted of the following numbers of parents with children aged 0 to 1 (N =

111 parents), 1 to 2 (N = 137 parents), and 2 to 3 (N = 126 parents).
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Procedure

All parents were administered the Chula Developmental Screening Inventory. Reliability
analyses were performed to assess the consistency of the inventory’s measurements, across different
parent-raters (interrater reliability), and across different time periods (test-retest reliability).

Validity analyses were also conducted to determine whether the test accomplished its stated
purposes. Since the test was designed to distinguish children with developmental disabilities from
children without disabilities, analyses examined;

(1) the test’s sensitivity - if it could correctly identify children with disabilities

(2) the test’s specificity - if it could accurately identify children without disabilities
Results

The Chula DSI demonstrated excellent reliability across different parent-raters (interrater
reliability = .88), and across a 2 to 4 week test-retest interval (test-retest reliability = .95).

The Sensitivity (.80) and specificity (.77) results were also strong. The Chula DSI was
found to accurately identify 80% of children with developmental disabilities or a risk for disability,
and 77% of children without a disability or a risk for disability in the our testing sample.
Discussion

1. The Chula Developmental Screening Inventory (DSI) is a reliable and valid screening
instrument for identifying Thai children age birth to three with and without developmentally
disabilities. This makes the Chula Developmental Screening Inventory the first such instrument
developed and validated in Thailand'.

2. The Chula Developmental Screening Inventory was found to be:

® Quick to administer - the DSI takes about 10 to 15 minutes to complete.

® Fasy to administer - it requires no professional training to administer because parents
complete the DSI themselves.

® [Fasy to interpret - it has been normed on a Bangkok sample of children, and it’s
scores are interpreted in terms of standard scores.

3. Although these initial findings are promising, the Chula DSI’s normative sample should
be expanded to include parents in Thai urban and rural settings outside Bangkok. This would

provide more representative norms and improved interpretations of it’s scores.
Note. 1Although the Denver-II is currently the most widely used developmental screening

instrument in Thailand, it has not yet been validated on Thai samples, and its specificity (.43) has

been reported to be inadequate even in American samples.
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A STUDY OF PEER RELATIONSHIPS AND PERCEPTION OF
ATTACHMENT SECURITY IN THE DAUGHTER- FATHER
RELATONSHIP AMONG GIRLS IN MIDDLE CHILDHOOD

PIYAWAN TONGSUK?*, PANRAPEE SUTTIWAN*, & PER F. GJERDE**
* Faculty of Psychology, Chulalongkorn University

** Department of Psychology, University of California at Santa Cruz

Introduction

Peer relationships are a significant factor in the lives of most children especially in middle
childhood. Previous studies certainly found that peer relationships were associated with the child-
mother relationship. However, researcher indicated that children are also particularly attached to
their father especially in middle childhood (Papalia & Olds, 1988). In Thailand, fathers are
increasingly becoming important caregivers as the number of working mothers increase. Thus, this
study examined the association between the daughter-father relationship and the quality of the

daughter’s relationships to her close peers.

Purpose of the Study

The purpose of this study was to assess the relation between children’s interaction with

peers and their perception of their attachment security in the daughter-father relationship.

Participants

Participants in this study consisted of 78 peer dyads. They were fourth grade girls from ten
public elementary schools in Saraburi province, Thailand. Averaged age was 9.63 years old (range =
8 to 15 years old, S.D. = 0.59). They lived with both parents. The peer dyads were grouped as
follows.

- Group 1: 35 dyads in which both children were securely attached to their father (secure-

secure attachment).
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- Group 2: 20 dyads in which one child was securely attached and the other was insecurely
attached to their father (secure-insecure attachment).
- Group 3: 23 dyads in which both children were insecurely attached to their father

(insecure-insecure attachment).

Procedure
1. Preparation for Data Collection

The researcher asked for written permission from school directors to conduct data
collection.

2. Preparation for Participant Selection

Participants in this study were fourth grade girls from ten public elementary schools
in Saraburi province, both urban and rural area, Thailand. The selection processes were as follows.

2.1 The researcher studied children’s profiles from ten public elementary schools
and preselected 528 girls who lived with their parents (see page 24).

2.2 Letters explaining the study and consent forms were sent to the parents of the
preselected children. Only 437 children who had the written consent of their parents or guardian
were selected for participation.

3. Attachment Dyad Establishment

Quota sampling selected according to the participants attachment style and reciprocal
best peer nomination was used as follows.

3.1 Children completed the Security Scale (Kerns et al., 1996) and Best Peer
Nomination.

3.2 Children’s security scores were computed as percentile scores and classified as
follows.

- 178 children who received a score of above or equal to 49 were classified as
“secure”

- 104 children who received a score of 45-48 were classified as “unidentified”

- 155 children who received a score of less or equal to 44 were classified as

“insecure”

Volume 2. 2002. — Proceeding of the East-West Psychological Science Research Center, 124



3.3 The participants were matched by the researcher into pairs who reciprocally had
reported each other as best friend. These best friend dyads were labeled according to their security
scores as being of secure-secure, secure-insecure and insecure-insecure attachment as follows.

- Group 1: 35 dyads in which both children were securely attached to their
fathers (secure-secure attachment).
- Group 2: 20 dyads in which one child was securely attached and the other
was insecurely attached to their fathers (secure-insecure attachment).
- Group 3: 23 dyads in which both children were insecurely attached to their
fathers (insecure-insecure attachment).
4. Behavior Observations

4.1 Best friend dyads attended one behavior observation session at a school
laboratory for videotaping and recording.

4.2 The dyads were videotaped when discussing “our friends” for 15 minutes. That
topic was purposively general to allow for individual differences between the dyads. Participants
were aware of being videotaped. They were told that the experimenter would remain in the next
room and available if there were any questions. If there were no questions, the researcher would not
go back into the room until 15 minutes had elapsed.

4.3 The researcher and her research assistants scored peer interaction by viewing
individual sessions from videotape independently. The first 5 minutes of videotape was excluded.
The researcher and her assistants scored just the rest 10 minutes. The research assistants were blind
to information about the children’s attachment status. Inter-rater agreements among the three

observers were between .80-.90 for all aspects of behavioral coding.

Data Analysis

The data analyses were done in three steps by SPSS 10.0 for Windows program as follows.

1. The three aspects of behavioral coding scores (responsiveness, intimacy, and criticism)
of three groups of peer dyads (secure-secure, secure-insecure, and insecure-insecure peer dyads)
were calculated for Means and Standard Deviations

2. One-way ANOV As were used to examine the differences among the three groups of peer
dyads on each aspects of behavioral coding.

3. Post hoc analysis of behavioral coding on responsiveness, intimacy, and criticism were

calculated by Schffe’s multiple contrasts method.
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Results

Mean Score and Standard Deviation of Responsiveness, Intimacy,

and Criticism of partner for Each of the Attachment Group.

Attachment group
Interaction Variables S-S S-1 I-1
M SD M SD M SD
Responsiveness 8.71" (1.02) 6.90" (1.27) | 5.48° (1.27)
Intimacy 6.57" (0.95) | 6.40" (1.19) | 5.43° (1.44)
Criticism of Partner 0.51" (0.61) | 1.00™ (0.86) | 1.35" (0.83)

Note S-S = Secure-Secure Group, S-I = Secure- Insecure Group, I-1 = Insecure-Insecure Group.

Mean scores with different notation (a, b, and c) are significantly different at p < .05.

1. Children in peer dyads in which both children were securely attached to their fathers
(secure-secure attachment) were more responsive to each other than children in peer dyads in which
one child was securely and the other was insecurely attached to their fathers (secure-insecure
attachment) and than children in peer dyads in which both children were insecurely attached to their
fathers (insecure-insecure attachment) respectively (p <.05).

2. Children in peer dyads in which both children were securely attached to their fathers
(secure-secure attachment) were more intimate with each other than children in peer dyads in which
both children were insecurely attached to their fathers (insecure-insecure attachment) (p < .05). In
addition, this study found that children in peer dyads in which one child was securely and the other
insecurely attached to their fathers (secure-insecure attachment) were more intimate with each other
than children in peer dyads in which both children were insecurely to their fathers attached
(insecure-insecure attachment) (p < .05).

3. Children in peer dyads in which both children were securely attached to their fathers
(secure-secure attachment) were less critical about each other than children in peer dyads in which

both children were insecurely attached to their fathers (insecure-insecure attachment) (p < .05).
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Discussion

This study found a connection between the perception of attachment security in the
daughter-father relationship, measured by self-report and peer relationships, measured via behavior
ratings. The results suggest the important function of the family in influencing social development
and social skills of children, that is, secure-secure peer dyads were more responsive, more intimate,
and less critical with their peers than other groups.

Bowlby’s attachment theory (Bowlby, 1969,1987) stated that children build attachment up
of their caregiver during the first years of life are a principal means by which early experience
influences later development including social development. According to this theory, securely
attached children tended to receive positive emotional support from their fathers because these
fathers were often more responsive, sensitive, and intimate than insecurely attached children’s
parents. In addition, securely attached children’s father tended to teach their daughters about
managing, controlling, and regarding their emotions appropriately. Moreover, The child-father
interaction behaviors (i.e. eye contact, the rhythm of conversations, attending and responding to

conversation of partner) were transferred to the child’s interaction with peers.
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