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Abstract: This study analyzes the differential efficacy of a multimodal versus pharmacological
intervention in isolation to improve the social climate (school and family) and the performance in
mathematics of a sample of 20 children with ADHD aged 7 to 9 years. The multimodal intervention
was based on a training program for 20 parents and 20 teachers in the management of ADHD during
a school year, in combination with stimulant medication. The results evidenced the superiority of the
multimodal intervention compared to the isolated pharmacological intervention to improve various
variables of the family climate (Cohesion; Expressiveness; Autonomy and Control), of the school
climate (Help; Tasks; Competitiveness; Organization, Clarity and Control), as well as their academic
performance in the curricular area of mathematics. Our findings support the need to intervene in the
significant contexts in which children with ADHD develop in order to improve their quality of life.

Keywords: ADHD children; teacher training; parent training; multimodal intervention; mathematics
performance
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1. Introduction

ADHD is one of the neurodevelopmental disorders more frequent in children, with
an average prevalence rate of 4% and is more frequent in males than in females (5.2% vs.
2.7%) [1]. In addition, around 70% of these children show some other associated disor-
der [1-4], especially anxiety disorders (37.9%), behavioural disorders (31%) and specific
learning disorders (25-35%), especially in reading and mathematics [5-8]. Specific learning
disability in mathematics is more prevalent in students with ADHD (31-60%) than in
students without ADHD (6-7%) [9] and is five times higher in children with ADHD [10].

In the same vein, a review found that 70% of studies found a negative association
between ADHD diagnosis and mathematical skills [11]. Inattention is the ADHD symptom
most strongly associated with difficulties in mathematics, which means that attentional
processing is especially relevant to mathematical skills [12-14].

On the other hand, although research indicates that the origin of the disorder is neuro-
biological, environmental factors are fundamental in the evolution of symptomatology and
the associated comorbidity. We can clearly see, then, the importance of taking into account
the most significant contexts for socialization of children with ADHD, their family and
their school, as well as the climates generated in both contexts [15].

The family setting plays a fundamental modulating role on the biological predispo-
sition to ADHD, influencing the way in which the symptomatology is understood and
managed by the family [16]. Several studies have indicated that parents of children with
ADHD show lower educational involvement, lower expectations of their children, a less
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adequate family climate [17], and are more critical and less affectionate with their chil-
dren [18].

It has also been observed that the parents of these children have more feelings of
frustration, guilt, stress, low self-esteem, dissatisfaction with their parental role and lack of
confidence in their parenting skills [16,19,20]. Furthermore, they consider themselves less
self-efficacious in educating their children and claim they have poor quality of life [21,22].

Similarly, a greater use of inappropriate discipline methods has been observed in these
families: the application of more aggressive strategies, the use of more critical feedback to
their children [16], the use of more authoritarian disciplinary styles [23], less communication
with the child [24], and greater parental-educational discrepancy [25].

In order to improve this family climate and the parenting skills of the parents of these
children, parent training programmes on the management of ADHD have been formulated
in recent decades with very positive results and are considered to be one of the go-to
psychosocial treatments for everyday problems in child behaviour [26]. These include the
Barkley Program [27], the Triple P-Positive Parent Program [28-33], The Incredible Years
Program [34-36], the Miranda Program [37], and Parental Friendship Coaching [38].

More specifically, these programmes have contributed to reducing family stress, core
ADHD symptoms and both externalizing and internalizing symptoms, as well as contribut-
ing to improving parenting skills and children’s social skills [25,29,32,33,38—45].

On the other hand, it is also widely documented that a positive school climate is
highly beneficial for children development [46,47], and has been associated with, among
other variables, greater psychological well-being [48,49], with better academic achieve-
ment [50,51] and greater school adjustment and prosocial behaviours [52,53].

Longitudinal and retrospective studies show that a good school climate helps to
prevent behavioural problems [54,55]. Conversely, the effects of a negative school climate
can be very detrimental for pupils with impulse control difficulties. Somersalo et al. [56]
found that students with emotional and behavioural difficulties may be more affected by
an inadequate school climate.

Teachers are a key figure in both the diagnosis and intervention regarding ADHD,
as they are often the first to identify the symptoms of children with ADHD for referral
to a specialist [57,58], something which contributes to early detection and treatment of
the disorder [59]. Psychoeducational training aimed at increasing teachers” knowledge
of the disorder and its management in the classroom have been shown to be effective in
optimizing the classroom climate and school functioning of these students, increasing their
performance in the curricular areas of language and mathematics, and reducing their core
and associated symptomatology [59-64].

However, the systematic review by Ward et al. [65] found that, although these pro-
grammes for teachers are effective in increasing their knowledge and management of
ADHD in the classroom, there is inconsistent evidence regarding their effectiveness in
reducing ADHD-related behaviours.

Although studies have sometimes yielded inconsistent results, several studies and
clinical guidances on the management of ADHD endorse the efficacy of psychosocial
interventions, in the absence or presence of medication [26,66-70]. Multimodal therapy—a
term originally used by Lazarus [71]—is one of the intervention modalities of first choice.
In this regard, the review of the specialized literature shows that research that has analyzed
the efficacy of multimodal and multicomponential interventions with training for teachers
and parents together, in combination with the administration of medication, is scarcer.
These studies have also yielded positive results, concluding with an improvement in
the symptomatology, school and family functioning, academic performance and socio-
personal adjustment of these children in their daily contexts, even making it possible
to reduce dosage of medication, obtaining the same benefits and reducing the adverse
effects of the medication [72-76], with improvements in ADHD symptoms and behavioural
problems [77-80].
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This study has been designed with the objective of analyzing the effects of a multi-
modal and multicomponential intervention (medication plus intervention with parents and
teachers) on:

- The school climate and family climate of a group of children with ADHD (multimodal
group) compared to a group of children who only received stimulant medication
(control group).

- The mathematical performance of students with ADHD in the multimodal group
compared to children in the control group.

2. Materials and Methods
2.1. Participants

This study included three samples (n = 100): a group of pupils with ADHD (n = 20),
their parents (n = 40) and their teachers (two teachers per child, n = 40). All participants
gave their informed consent to participate in the study. This research was carried out in
accordance with the Declaration of Helsinki and the protocol was approved by the Ethics
Committee of Abat Oliba University, CEU Universities (007).

All students received stimulant medication during the research, but none of them nor
their teachers or parents were participating in any other ADHD intervention at the start of
the study. Teachers and parents of the multimodal group participated in psychoeducational
training, while the teachers and parent of the control group did not receive training (wait-
list group, medication only). Once the study was finished, the teachers and parents in the
control group were offered to participate in a training on ADHD management.

2.2. Sample of Children

The sample of 20 children was divided into two non-randomly assigned groups, based
on practical criteria: one group receiving medication alone (control group), and the other
group receiving the multimodal intervention (experimental group).

The characteristics of the children who participated in the study are shown in Table 1.
Children in the control group had an average age of 7.6 years, with a predominance of boys
over girls (8/2). All of them had a diagnosis of ADHD of the combined subtype.

Table 1. Sociodemographic characteristics of the sample of children with ADHD.

Characteristics Control Group Multimodal Group

Age

7 years 3 (30%) 3 (30%)

8 years 4 (40%) 4 (40%)

9 years 3 (30%) 3 (30%)

Mean age 7.6 7.8

Sex
Male 8 (80%) 9 (90%)

Female 2 (20%) 1 (10%)

Note: Of “Differential impact of a multimodal versus pharmacological therapy on the core symptoms of attention
deficit/hyperactivity disorder in childhood”, L. Amado et al., 2016, Research in Developmental Disabilities, 59, p. 95.
Copyright, 2016 by Elsevier.

The average age of the 10 children in the experimental group was 7.8 years, with males
predominating over females in this case also (9/1). Of these children, 8 were diagnosed with
ADHD of the combined subtype, one with inattentive subtype and one with hyperactive-
impulsive subtype.

2.3. Sample of Parents

Twenty fathers and twenty mothers of the children described above participated in
the study. Half of the pairs were in the control group and half in the multimodal group. In
Table 2 we can see the socio-demographic characteristics of the parents.
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Table 2. Sociodemographic characteristics of the sample of parents.
Characteristics Control Group Multimodal Group
Mean age 37.5 39.3
Sex

Male 10 (50%) 10 (50%)
Female 10 (50%) 10 (50%)

Mean number of children 2.1 25

Educational level

Basic Studies 2 (10%) 4 (20%)
Secondary 5 (25%) 8 (40%)
University 13 (65%) 8 (40%)

Note: Of “Differential impact of a multimodal versus pharmacological therapy on the core symptoms of attention
deficit/hyperactivity disorder in childhood”, L. Amado et al., 2016, Research in Developmental Disabilities, 59, p. 95.
Copyright, 2016 by Elsevier.

2.4. Sample of Teachers

Forty teachers (two teachers per student) also participated in the study. Table 3 shows
the socio-demographic and career characteristics of the teachers for each group of children.

Table 3. Sociodemographic characteristics of the sample of teachers.

Characteristics Control Group Multimodal Group
Mean age 40.3 38.4
Sex
Males 4 (20%) 7 (35%)
Females 16 (80%) 13 (65%)
Mean experience as a teacher 2.5 19.1
Mean experience with children with ADHD 9 (45%) 12 (60%)
Attendance of ADHD courses 0 1 (5%)

Note: Of “Differential impact of a multimodal versus pharmacological therapy on the core symptoms of attention
deficit/hyperactivity disorder in childhood”, L. Amado et al., 2016, Research in Developmental Disabilities, 59, p. 96.
Copyright, 2016 by Elsevier.

2.5. Measures

In order to assess the social climate of the children, this study used Social Climate
Scales: Family and School by Moos, Moos and Trickett [81]. The School Social Climate
Scale (SSCS) (see Figure 1) assesses the social climate in the classroom, student-teacher
and student-student relationships and the organizational structure of the classroom. It
consists of 90 items grouped into 9 subscales, which in turn are included in four scales
(relationships, self-realization, stability and change).

The Family Social Climate Scale (FSCS) (see Figure 2) assesses the socio-environmental
characteristics and interpersonal relationships in the family, the developmental aspects that
are most important in the family and its basic structure. It comprises 90 items integrated into
10 subscales, which are grouped into three scales (relationships, development and stability).

Moreover, we evaluated the academic performance of the children through the final
grade they obtained in the subject of mathematics of the Primary School, on a scale of
0 to 10, where from 5 was considered approved. In other words, the final score that the
children obtained from the exams and other activities of mathematics throughout the entire
academic year, and that their teachers provided us. The children’s mathematical skills
included in the curriculum of these courses were evaluated: add and subtract with carried;
begin with multiplication as addition of equal addends; know the concept of division as
distribution or partition in equal parts; solve simple problems related to everyday situations
and objects, in whose resolution a single operation is required, and this is an addition or a
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subtraction; know the concept of measurement as a comparison of two magnitudes, taking
one of them as a unit; use natural measures referring to length, weight and capacity; and
start using conventional measures.

RELATIONSHIPS STABILITY

ml ENGANGEMENT md ORGANIZATION INNOVATION

AFFILIATION el C OMPETITIVENES!

CONTROL

Figure 1. The School Social Climate Scale (SSCS).
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Figure 2. The Family Social Climate Scale (FSCS).

2.6. Procedure

As mentioned above, all children in our total sample were taking stimulant medication,
and parents and teachers in the multimodal group also participated in a long-term (one
full school year) psychoeducational training programme in ADHD management.

2.7. Teacher Training Programme

The programme for teachers consisted of 17 meetings of two hours, on a fortnightly
basis. They attended a total of 34 h of training at the school, with a high attendance (98%).
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The programme was adapted from other empirically validated programs [63,82,83].
The training was divided into seven thematic sections (see Table 4) [72,84-86]: (1) Knowl-
edge about ADHD; (2) Treatment modalities in ADHD; (3) Guidelines for improving the
behaviour problems and instructional management; (4) Guidelines to adapt teaching and
learning activities. Teaching of the Solve It! Programme on self-instruction for understand-
ing mathematical problems; (5) Strategies to reduce impulsivity; (6) Communication Skills;
and (7) Closing session.

Table 4. Timing of Intervention Developed with Parents and Teachers.

Month Session Parents Session Teachers
September 0 Presentation and organization 0 ADHD seminar
October 1 INTRODUCE MYSELF: My ! INTRODUCE MYSELF: My student and
child and I 2
TKNOW IT AND I 3 I KNOW IT AND I UNDERSTAND:
November 2 UNDERSTAND: 4 Knowled bout ADHD
Knowledge about ADHD owledge abou
December 3 ADHD IN SCHOOL: Difficulties 5 WHAT WE CAN DO
in learning how to relate 6
ADHD IN MY FAMILY: 7 1 VALUE HIM/HER POSITIVELY, she
January 4 Emotional . .
. .. 8 values and reinforces him /herself
implications
Februar 5 ADHD IN MY FAMILY: 9 I ORGANIZE HIM/HER, s/he organizes 10
y Educational implications 10 him/herself and s/he listens
March 6 E I ADAPT the classroom and activities
. IIMPROVE MY
April 7 COMMUNICATION 13 WE BUILD BRIDGES
I IMPROVE MY SELF 14
May 8 CONTROL 15 I IMPROVE MY SELF CONTROL
June 9 FAREWELL: what I take with me i ; FAREWELL: what I take with me
Hours 18 34

Note: Of “Differential impact of a multimodal versus pharmacological therapy on the core symptoms of attention
deficit/hyperactivity disorder in childhood”, L. Amado et al., 2016, Research in Developmental Disabilities, 59, p. 97.
Copyright, 2016 by Elsevier.

2.8. Parent Training Programme

The parent training program was conducted during 9 sessions of two hours, once a
month. The times were adapted to parents’ preferences and their attendance was very high
(97%). The program was adapted from other empirically validated programs [27,37].

The training was divided into six thematic sections (see Table 4) [72]: (1) Presentation of
the family; (2) ADHD and school; (3) ADHD, family, and emotional implications; (4) ADHD,
family, and educational implications; (5) Communication Skills; (6) Stress and conflict
management skills; and (7) Closing session.

2.9. Statistical Analyses

A quasi-experimental mixed design (intra- and inter-group) was carried out, in which
we collected pre- and post-treatment data. For statistical analyses, SPSS5-27.0 software was
used, with a confidence interval of 0.05 or less.

First, descriptive statistics were used to establish the sociodemographic characteristics
of the samples, and the means and standard deviations of the various measurements.

Moreover, to carry out inter-group and intra-group comparisons, nonparametric tests
were applied because parametric conditions were not satisfied (sample size was less than
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30). The Wilcoxon test was used to perform comparisons between related samples (intra-
group) between the pretreatment and posttreatment phases. Independent inter-group
comparisons, that is, between the control and multimodal groups, were carry out in both
phases using the Mann-Whitney U test.

The effect size was calculated using r, according to the adaptation to non-parametric
tests, that is, the value of Z/the square root of N, where N is the sum of the scores with
which the Wilcoxon Z has been obtained. Effect size values using r, are interpreted as: 0 to
0.4 being small, 0.4 to 0.6 being medium, and >0.6 large.

3. Results

We present below the results for social climate (school and family) and academic
performance in mathematics obtained by each group, as well as the comparison between
the two groups.

School Climate

As can be seen in Table 5, the control group improved in the post-test only in the
variable Support, that is, degree of help and concern of the teacher for his students.

Table 5. Pre-post comparison of the control group. School climate.

Pre Treatment Post Treatment

M SD M SD z p r
Relationships EN 42.6 2.96 42.5 3.26 —0.142 0.887 —0.022
AF 45 4.63 45.7 4.32 —-1.19 0.234 —0.188
sU 22.45 6.12 25.25 5.95 —2.309 0.021 * —0.365
Auto-Realization TA 61.95 5.38 62.35 457 -0.73 0.465 —-0.115
CO 57.25 4.72 58.5 4.61 —1.387 0.166 —0.219
Stabilility OR 46.75 4.6 46.5 4.72 —0.108 0.914 —0.017
CL 379 43 37.75 3.5 -0.172 0.863 —0.027
CN 59.15 6.19 57.85 4.76 —1.387 0.165 —0.219
Change IN 50.35 4.79 50.2 5.16 -0.187 0.851 —0.029

Note. EN = Engagement; AF = Affiliation; SU = Support; TA = Task; CO = Competitiveness; OR = Organization
CL = Clarity; CN = Control; IN = Innovation. * p < 0.05.

On the other hand, the multimodal group (see Table 6) improved after the interven-
tion in almost all variables related to school climate (7 variables out of 9): Relationships
(Engagement and Support, that is, the degree to which students participate in the class
activities and degree of help and concern of the teacher for his students); Self-realization
(Tasks and Competitiveness, that is, the degree of importance that the teacher gives to
the students completing the tasks and to their effort during their completion); Stability
(Organization, Clarity and Control, that is, the degree to which the teacher gives importance
to the organization in carrying out the tasks, to the establishment of clear rules and to the
application of consequences when these rules are not followed).

Finally, when we compare both groups in the post-test phase (see Table 7), we observe
statistically significant differences in favour of the multimodal group, compared to the
control group, in 8 of the 9 variables analyzed: Relationships (Engagement, Affiliation
and Support); Self-actualization (Tasks and Competitiveness); Stability (Organization,
Clarity and Control). Although the superiority of the multimodal group in terms of school
climate can be confirmed in only 6 of these 8 variables, given that in two of the Relationship
dimensions (Engagement and Affiliation), the multimodal group already had a significantly
higher score than the control group in the pretest phase (see Table 8).



Mathematics 2022, 10, 3133 8of 17

Table 6. Pre-post comparison of the multimodal group. School climate.

Pre Treatment Post Treatment

M SD M SD z 4 r
Relationships EN 48.1 3.8 52.2 2.66 —2.997 0.003 ** —0.473
AF 489 4.1 48.4 4.2 -1 0.317 —0.158
SU 235 6.2 39.5 5.2 —3.953 0.000 ** —0.625
Auto-Realization TA 63.7 4.3 53.6 4.6 —3.772 000 ** —0.596
CcO 58 4.7 63.75 2.44 —3.331 0.001 ** —0.526
Stability OR 457 4.6 54.7 2.44 —3.785 0.000 ** —0.598
CL 36.4 3.9 46.5 2.56 —3.847 0.000 ** —0.608
CN 57.8 5.1 65.7 2.55 —3.745 0.000 ** —0.592
Change IN 50.9 5.2 50.3 3.21 —0.612 0.541 —0.096

Note. EN = Engagement; AF = Affiliation; SU = Support; TA = Task; CO = Competitiveness; OR = Organization
CL = Clarity; CN = Control; IN = Innovation. ** p < 0.01.

Table 7. Comparison between control and multimodal groups in the post-test. School climate.

Control Group Multimodal Group

M SD M SD z p r
Relationships EN 42.50 3.26 522 2.66 —5.402 0.000 ** —0.854
AF 45.70 4.32 48.4 4.2 —1.945 0.052 * —0.307
su 25.25 5.95 39.5 5.2 —5.256 0.000 ** —0.8310
Auto-Realization TA 62.35 4.57 53.6 4.6 —4.370 0.000 ** —0.690
Cco 58.50 4.61 63.75 2.44 —3.706 0.000 ** —0.585
Stability OR 46.50 4.72 54.7 244 —4.796 0.000 ** —0.758
CL 37.75 3.50 46.5 2.56 —5.156 0.000 —0.815
CN 57.85 4.76 65.7 2.55 —4.120 0.000 ** —0.651
Change IN 50.2 5.16 50.3 3.21 —0.072 0.942 —0.011

Note. EN = Engagement; AF = Affiliation; SU = Support; TA = Task; CO = Competitiveness; OR = Organization
CL = Clarity; CN = Control; IN = Innovation. ** p < 0.01 * p < 0.05.

Table 8. Comparison between control and multimodal groups in the pre-test. School climate.

Control Group Multimodal Group

M SD M SD z p r
Relationships EN 42.6 2.96 48.1 3.8 —4.016 0.000 ** —0.634
AF 45 4.63 48.9 41 —2.628 0.009 ** —0.415
SU 22.45 6.12 23.5 6.2 —0.358 0.72 —0.056
Auto-Realization TA 61.95 5.38 63.7 43 —0.775 0.439 —0.122
CcO 57.25 472 58 47 —0.625 0.532 —0.098
Stability OR 46.75 4.6 45.7 4.6 —0.803 0.422 —0.126
CL 37.9 43 36.4 3.9 —0.779 0.436 —0.123
CN 59.15 6.19 57.8 5.1 —0.584 0.559 —0.092
Change IN 50.35 4.79 50.9 5.2 —0.412 0.681 —0.065

Note. EN = Engagement; AF = Affiliation; SU = Support; TA = Task; CO = Competitiveness; OR = Organization
CL = Clarity; CN = Control; IN = Innovation. ** p < 0.01.

4. Family Climate

The control group did not improve significantly in the post-test in any variable. In the
dimensions of Relationships (Cohesion, that is, degree to which family members help each
other) and Stability (Control, that is, degree to which the family follows agreed rules) it
worsened when compared to the pre-test, and in the rest of the variables it remained the
same (see Table 9).
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Table 9. Pre-post comparison of the control group. Family climate.

Pre-Treatment Post-Treatment
M SD M SD z 4 r
Relationships CH 45.25 3.58 43.45 3.51 —1.916 0.055 * —0.302
EX 41.95 8.77 44.55 55 -1.768 0.077 -0.279
CT 67.75 8.2 66.85 15.48 —1.200 0.230 —0.189
Development AU 46.65 8.82 459 8.73 —0.478 0.633 —0.075
AC 53.3 7.4 52.7 6.44 —0.343 0.732 —0.054
IC 50.15 7.87 49.45 7.66 -0.517 0.605 —0.081
SR 49.75 3.27 49.45 3.13 -0.577 0.564 —0.091
MR 56.8 6.1 57.1 5.59 —0.447 0.655 —0.070
Stability OR 33.1 5.59 32.5 4.71 —0.632 0.527 —0.099
CN 52 412 50.8 2.82 —2.000 0.046 * —0.316
Note. CH = Cohesion; EX = Expressiveness; CT = Conflict; AU = Autonomy; AC = Actuation; IC = Intellectual
cultural; SR = Social recreative; MR = Morality religiosity; OR = Organization; CN = Control. * p < 0.05.

The multimodal group improved in seven of the ten dimensions (see Table 10): Rela-
tionships (Cohesion, Expressiveness and Conflict, that is, the degree to which the family
helps each other and express their emotions, including anger); Development (Autonomy
and Social-Recreative, that is, the degree to which family members are self-sufficient and
make their own decisions, and they participate in social activities); and Stability (Orga-
nization and Control, that is, the degree of importance given by the family to a clear
organization when planning family activities and responsibilities, and the degree to which
they follow agreed rules).

Table 10. Pre-post comparison of the multimodal group. Family climate.
Pre-Treatment Post-Treatment
M SD M SD z p r

Relationships CH 44.8 4.7 57.8 4.8 —3.931 0.000 ** —0.621
EX 419 9.4 55.1 59 —3.842 0.000 ** —0.607

CT 68 8.3 73.5 43 —2.397 0.017 * —-0.378

Development AU 50.1 9.5 64.6 52 —3.742 0.000 * —0.591
AC 54.3 7.7 55.6 4.8 —1.224 0.221 -0.193

IC 51.3 6.3 52.8 4.09 —0.956 0.339 —0.151

SR 54.2 5.7 64.8 6.1 —3.865 0.000 ** —0.611

MR 53.5 7.5 53.2 6.1 —0.378 0.705 —0.059

Stabilility OR 36.1 6.2 49.8 45 -3.741 0.000 ** —0.591
CN 56.9 5.6 64.8 5 -3.213 0.001 ** —0.508

Note. CH = Cohesion; EX = Expressiveness; CT = Conflict; AU = Autonomy; AC = Actuation; IC = Intellectual
cultural; SR = Social recreative; MR = Morality religiosity; OR = Organization; CN = Control. ** p <0.01 * p < 0.05.

Finally, the comparison between the two groups in the post-test in terms of family
climate showed statistically significant differences in favour of the multimodal group in 6 of
the 10 variables (see Table 11): Relationships (Cohesion and Expressiveness); Development
(Autonomy and Social-Recreative); and Stability (Organization and Control). However,
in reality the superiority of the multimodal group can only be demonstrated in 4 of these
6 variables, given that in the pretest phase the multimodal group already had significantly
higher scores than the control group in the Development (Social-Recreative) and Stability
(Control) variables (see Table 12).
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Table 11. Comparison between control and multimodal groups in the post-test. Family climate.

Control Group Multimodal Group
M SD M SD z 4 r
Relationships CH 43.45 3.51 57.8 4.8 —5.383 0.000 ** —0.851
EX 44 55 5.5 55.1 5.9 —4.503 0.000 ** —0.711
CT 66.85 15.48 73.5 4.3 —-1.772 0.076 —0.280
Development AU 459 8.73 64.6 5.2 —5.057 0.000 ** —0.799
AC 52.7 6.44 55.6 4.8 —1.579 0.114 —0.249
IC 49.45 7.66 52.8 4.09 —-1.175 0.240 —0.185
SR 49.45 3.13 64.8 6.1 —5.435 0.000 ** —0.859
MR 57.1 5.59 53.2 6.1 —1.835 0.067 —0.290
Stability OR 32.5 4.71 49.8 4.5 —5.454 0.000 ** —0.862
CN 50.8 2.82 64.8 5 —5.426 0.000 ** —0.857
Note. CH = Cohesion; EX = Expressiveness; CT = Conflict; AU = Autonomy; AC = Actuation; IC = Intellectual
cultural; SR = Social recreative; MR = Morality religiosity; OR = Organization; CN = Control. ** p < 0.01.
Table 12. Comparison between control and multimodal groups in the pre-test. Family climate.
Control Group Multimodal Group
M SD M SD z p r
Relationships CH 45.25 3.58 44.8 4.7 —0.255 0.799 —0.040
EX 41.95 8.77 419 9.4 —0.042 0.967 —0.006
CT 67.75 8.2 68 8.3 —0.138 0.890 —0.021
Development AU 46.65 8.82 50.1 9.5 —-1.173 0.241 —0.185
AC 53.3 74 54.3 7.7 —0.420 0.675 —0.066
IC 50.15 7.87 51.3 6.3 —0.321 0.749 —0.050
SR 49.75 3.27 54.2 5.7 —2.814 0.005 * —0.444
MR 56.8 6.1 53.5 75 —1.274 0.203 —0.201
Stability OR 33.1 5.59 36.1 6.2 —1.401 0.161 —0.221
CN 52 4.12 56.9 5.6 —2.842 0.004 * —0.449

Note. CH = Cohesion; EX = Expressiveness; CT = Conflict; AU = Autonomy; AC = Actuation; IC = Intellectual
cultural; SR = Social recreative; MR = Morality religiosity; OR = Organization; CN = Control. * p < 0.05.

Academic Performance in Mathematics

Children’s academic performance in the curricular area of mathematics in the pre-
test phase was similar and there were no statistically significant differences between the
multimodal and control groups (see Table 13); however, in the post-test phase a statistically
significant improvement was observed in the multimodal group compared to the control
(see Table 14).

Table 13. Comparison between control and multimodal groups in the pre-test. Mathematics performance.

Control Group Multimodal Group
Mathematics M SD M SD z P r
Performance 4.7 1.05 51 0.99 —1.088 0.277 0.192

Table 14. Comparison between control and multimodal groups in the post-test. Mathematics performance.

Control Group Multimodal Group
Mathematics M SD M SD z p r
Performance 4.4 0.51 54 0.96 —2.408 0.016 * 0.545

Tp<0.05.
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5. Discussion

Our data indicated that multimodal intervention combining psychoeducational train-
ing for parents and teachers with medication was shown to be significantly more effective
than the use of medication alone in improving the school and family climate of children
with ADHD, as well as their academic performance in mathematics.

In the school context, it was observed that the pupils in the control group, whose
teachers did not participate in the psychoeducational training, did not improve their level of
involvement in class, their level of friendship with each other or the degree of collaboration
they offered each other in their tasks.

These results are consistent with other research that has found that medication im-
proves core ADHD symptoms reasonably well, but when used as the sole treatment does not
produce improvements in ADHD-associated problems such as peer relations [74,75,87,88].

Continuing with the data from our study, we found statistically significant improve-
ments in the control group in the subscale “support”, which assesses the degree of com-
munication between the teacher and the students and the trust placed in them. This result
could be due to the trust that teachers tend to place in treatment, whatever its modality [89].

The multimodal group experienced a very significant improvement in the overall
classroom climate after participation in the training. A more detailed analysis of the data
makes clear the positive developments in several variables. In terms of the quality of
“relationships”, teachers noted a statistically significant increase in the extent to which
pupils were integrated in the class, supported each other, showed more interest in class
activities and participated more in discussions. They also felt that it significantly improved
their communication with and trust in their students.

These findings are most likely related to the continued effort of the group of teachers,
who, accompanied by the group leader in the sessions, shared and applied different
strategies to improve the quality of their relationships and positive communication with
their students. Specifically, over the course of five sessions, we worked on different ways of
improving self-esteem, positively motivating behavioural change in students, and fostering
communication skills and confidence among them.

Our data are in agreement with those reported by Van der Oord, Prins, Oosterlaan &
Emmelkamp [90], who also found improvements in the social skills of children with ADHD
following their participation in a multi-modal, multi-componential intervention, in line
with teachers’” estimates.

In terms of “self-realization”, teachers who participated in the training perceived a sta-
tistically significant decrease in the importance they placed on the completion of scheduled
tasks, placing less emphasis on results and more on processes, as well as spending more
time discussing things not directly related to the topic. They also perceived a statistically
significant increase in the importance they placed on student effort in the completion of
tasks. Again, we can link these results to the specific content addressed in the teacher
training sessions in our study.

In relation to the “stability” of the group-class, teachers also perceived a statistically
significant improvement after the intervention. Specifically, in the importance that teachers
placed on order, organization and good manners in carrying out tasks, as well as to follow-
ing clear rules and making pupils aware of the consequences of non-compliance. Again,
our results are related to the five sessions of training on these topics in the intervention
programme.

In terms of their degree of innovation or “change” in their approach to school activities,
there was no statistically significant improvement after the multimodal intervention. These
results may be related to the fact that this group of teachers was already quite creative in
the use of new technologies and techniques to promote student creativity, as well as the
fact that this content was not worked on very much in the sessions.

Finally, the comparison between the effectiveness of multimodal and pharmacological
intervention in isolation allows us to conclude that the multimodal intervention is clearly
superior in improving the school climate perceived by teachers for most of the variables an-
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alyzed (“relationships”: support; “self-realization”: tasks and competitiveness; “stability”:
organization, clarity and control).

Similarly, we also found a statistically significant increase in academic performance
in mathematics in the multimodal intervention group of children in the post-test phase,
compared to the children in the medication-only group.

These data are consistent with other studies that have also demonstrated the superior-
ity of a multimodal intervention with parents and teachers on academic performance and
school difficulties compared to medication used in isolation [79,91-94]. For example, Lang-
berg et al. [91] found that in the MTA study only participants who received the behavioural
treatment (behavioural group and multimodal group) made sustained improvements in
their academic difficulties in comparison to routine community care.

Other studies have also shown that pharmacological treatment produced slight and
short-lived improvements in academic performance, which may be mainly due to the
reduction of the core symptoms of the disorder in the short term [87,93,94].

On the other hand, our results regarding the family context also allow us to conclude
that there were statistically significant improvements in the multimodal group, showing
clear superiority of this group when compared to the control group. Moreover, in the control
group, not only was there no improvement in family climate, but there was even a signifi-
cant worsening in the degree to which family members helped each other (“cohesion”) and
in the degree to which family life adhered to established rules and procedures (“control”).

Previous studies also found that pharmacological intervention in isolation was insuffi-
cient to improve the family functioning of children with ADHD [87,95].

These findings are especially relevant if we take into account the fact that a family
climate with low levels of cohesion, affection and support hinders the development of
certain social skills in children, such as the ability to identify non-violent solutions to social
difficulties [96,97].

Furthermore, research on protective and resilience factors, increasingly studied in
the field of childhood and adolescent onset disorders, has shown that adequate family
structuring is associated with individuals being better able to overcome difficulties and may
be associated with a lower risk or a more favourable prognosis in these children [98-100].

Continuing with our study, the data indicated that in the multimodal intervention
group there was a significant improvement in the family climate of these children, both
in “relationships” and in the “development” and “stability” of the family. Specifically,
the degree to which family members are empathetic and supportive of each other, and to
which family members are encouraged to express their emotions. These results are related
to the effort devoted during various sessions of the training programme to improving
communication skills in families.

With regard to the personal development of the family, there was also a significant
improvement following the training in the degree to which family members are self-
confident, self-reliant and make their own decisions and in the degree of participation in
social and recreational activities.

However, our programme was not effective in increasing the degree of family interest
in political, social, intellectual or cultural activities, nor the importance placed on ethical
and religious practices and values; possibly because the intervention programme did not
include among its objectives the enhancement of these activities or values.

In terms of family stability, parents saw a statistically significant increase both in the
importance given to organization in planning family activities and responsibilities, and in
the degree to which family life adheres to established rules and procedures. Again, we can
find a clear link between these results and the contents of some thematic blocks developed
in the intervention programme for parents.

Our findings are consistent with those of one of the best studies to date on the efficacy
of various treatment modalities for ADHD: the MTA [74,75]. This study also found that
multimodal treatment led to improvements in parent-child relationships, as well as a reduc-
tion in harshness and inefficacy in parents’ treatment of their children. This intervention
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helped families to educate their children with ADHD more effectively and to make the
necessary accommodations in their lives to improve family functioning.

Finally, in our study, the comparison between both intervention groups in the post-test
in terms of family climate also showed statistically significant differences in favour of the
multimodal group in almost half of the variables analysed (“relationships”: cohesion and
expressiveness; “development”: autonomy; and “stability”: organization).

Again, our data are consistent with the results of the MTA study [74,75], which
found that pharmacological treatment implemented as the sole treatment did not produce
improvements in family relationships compared to multimodal intervention.

6. Conclusions

Our results allow us to conclude that multimodal treatment is superior to pharmaco-
logical treatment used in isolation in improving the social climate (school and family) and
the academic performance in mathematics of children with ADHD in primary school.

However, our study has some limitations that need to be taken into account for future
research on the subject. One is that the small sample size has led us to use non-parametric
data analysis tests, which may have less discriminant power. Another important limitation
is that we have not been able to collect follow-up data, which would have allowed us to
obtain information on the long-term effectiveness of the interventions. Finally, our study
could be difficult to replicate because the intervention programs that we have implemented
are not published and are based on other manualized programs.

Despite these limitations, our findings have important implications for educational
practice, especially the importance of intervening in the most significant socialization
contexts of children with ADHD (home and school) to improve their quality of life and that
of the people they live with on a daily basis.
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