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    Abstract
Aims: The aim of the research was to study the effectiveness of the successful intelligence program on the learning behaviors and academic performance of students with attention-deficit/hyperactivity disorder (ADHD). Settings and Design: The quasi-experimental research method was used with a pretest-posttest and control group design. Materials and Methods: The statistical population of the research was included all of the sixth graders of Tehran City in the 2016–2017 academic year. Hence, of the 101 elementary schools in District 15 of Tehran Municipality, eight schools were selected using the random cluster sampling method. Afterward, all of the students of the eight selected schools were questioned using Conners' Teacher Rating Scale, which resulted in the diagnosis of 45 students with ADHD. Fifteen students were randomly put in the experimental group, and 15 were randomly put in the control group. The learning behavior scale was also used to collect the data. Afterward, the successful intelligence program was administered on the experimental group throughout six sessions. The control group was also on the waiting list. To analyze the data, multivariate covariance analysis test was used. Results: The investigation results revealed that training in the successful intelligence program was effective in improving the learning behaviors of the trained students. Conclusions: Considering the research findings it could be stated that training in the successful intelligence program is effective in improving the learning behaviors of students suffering from ADHD. Hence, school counselors are recommended to administer this program.
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    Introduction


    Attention-deficit/hyperactivity disorder (ADHD) may account for a wide range of classroom problems of teachers.[bookmark: ft1][1] ADHD is a common childhood neurodevelopmental disorder, which is characterized by impulsivity, hyperactivity, and inattention. The child sufferers perform different than their peers due to their attention-deficit, impulsivity, and inability to organize daily tasks.[bookmark: ft2][2] Other psychological disorders, including mood disorders, anxiety, depression, oppositional defiant disorder, conduct disorder, nocturnal enuresis, tic, and learning disability, are frequently observed in the ADHD cases as comorbid disorders. In the past decades, the theoretical conceptualization of ADHD has moved toward the neurological approaches and suggests that the main problem of these patients is their deficient neurological skills especially the deficiencies in executive functions.[bookmark: ft3][3]


    Learning behaviors form a construct examined for predicting the academic achievements of students, and numerous studies suggest that learning behaviors play an important role in the academic achievement and improvements in the academic performance of the students.[bookmark: ft4][4]


    The behavior of children with ADHD adversely affects their performances in the family, society, public, and school, and evokes negative reactions from their families, friends, school personnel, and peers. These behaviors cause serious problems at school and in society, reduce self-confidence, and inspire feelings of incompetence in these children, who may develop secondary disorders such as the communication disorders, academic problems, anxiety, depression, and misdemeanor.[bookmark: ft5][5]


    Children with ADHD have difficulties in classroom situations, and thus one of the goals of the interventions for students is to bring useful academic experiences.[bookmark: ft6][6] Kutcher et al.[bookmark: ft7][7] proposed the interventional treatment for this disorder in their clinical instructions. This treatment involves medication, cognitive-behavioral therapy, and family therapy. However, the strategies that are based on the cognitive-behavioral interventions for children have not been adequately effective especially concerning the generalization and long-term effects of this disorder. Therefore, there is a need for an effective therapeutic solution to improve the mental abilities and self-efficacy of children suffering from ADHD.[bookmark: ft8][8]


    A review of the meta-analysis of the effect of nonpharmacologic therapies for ADHD revealed that although medication is the most common treatment for these patients, it faces considerable limitations.[bookmark: ft9][9] For instance, researchers have referred to the lack of knowledge of the long-term effects of medications and their side effects (such as sleep and eating disorders and parents' negative attitude to medicines). There is also little evidence of the effect of medication on the academic skills of these children.[bookmark: ft10][10] Hence, the interests in the alternative and novel therapies have increased in recent years.[bookmark: ft11][11]


    Sternberg and Grigorenko[bookmark: ft12][12] stated that some people could use the things they learn in their everyday lives whereas some highly intelligent individuals may be unable to solve their everyday problems. Hence, sharpness refers to the individual's ability to manage and utilize his/her competencies in everyday situations.[bookmark: ft13][13],[bookmark: ft14][14]


    The conventional standard methods only assess a limited set of abilities, which are necessary for academic achievement and successful life. On the other hand, the comprehensive theory of successful intelligence holds that intelligence consists of the creative skills for coming up with new ideas, analytic skills for analyzing the ideas, and practical skills for trying the ideas.[bookmark: ft15][15]


    However, the triarchic theory of intelligence and its newer extension known as the “successful intelligence theory” were used in this research to assess the effectiveness of improving the learning behaviors. This theory is one of the most well-known approaches to thinking and intelligence, which was originally formulated by Robert Sternberg.[bookmark: ft16][16]


    Accordingly, the present research question was that “Is the successful intelligence program effective in improving the learning behaviors of students with ADHD?”


    Materials and Methods


    This research is an applied study as regard its goal and a quasi-experiment study (with a pretest and posttest design and a control group) regarding its method. The statistical population for this research included all of the sixth-grade students of the public and private schools of District 15 of Tehran Municipality, who totaled 8274 (4172 boys and 4102 girls). A total of 125 boys and 125 girl sixth-grade classes were identified in District 15. Using the multistage cluster sampling technique, District 15 was randomly selected from cluster one. Afterward, the schools were put in the next cluster, and eventually, four schools were selected as the members of the sample cluster. Moreover, a total of 30 students suffering from ADHD were diagnosed in eight classrooms using Conners' Teacher Rating Scale, and 15 were put in the experimental group, and 15 were put in the control group randomly.


    The research inclusion criteria were as follows: (1) a mean score of 1.5 (or higher) on Conners' Teacher Rating Scale, (2) a minimum age of 12 years old, and (3) the child's and parents' consent for participation in this research.


    The exclusion criteria were as follows: (1) being absent from more than two sessions, (2) no cooperation with the researcher, and (3) irregular presence in the training meetings.


    Research scales


    Conners' Teacher rating scale (1999)


    This 38-item questionnaire was formulated by Connners[bookmark: ft17][17] to enable teachers to diagnose children with ADHD. Teachers rate the questions based on the 4-point Likert scale, and the scores vary from 0 (never) to 3 (frequently). This scale covers the classroom behavior, group participation, and attitude toward authority. Given that this questionnaire is composed of 38 questions, the total score is in the range between 0 and 114. A score, higher than 57, is indicative of the attention-deficit disorder. With an increase in the score, the severity of the disorder in the child increases, vice versa. In Canada, the normative scores on this scale were provided by Conners for children aged between 4 and 11 years in the 4–5, 6–8, and 9–11 years age groups. Conners reported a retest reliability in the range between 0.72 and 0.92 within a month, and a Cronbach's alpha reliability of 0.61–0.95. Abdullahian, Shakeri, and Vothooq[bookmark: ft18][18] assessed the validity of this scale by conducting a principal component analysis and a factor analysis (FA). The Kaiser-Mayer-Olkin for this scale was also satisfactory. The reported reliability of this scale varied between 0.68 and 0.82 using the retest method and between 0.74 and 0.89 using Cronbach's alpha coefficient.[bookmark: ft18][18]


    Learning behaviors scale


    The final version of this scale was developed for students aged 5 to 17 by McDermott.[bookmark: ft19][19] The LBS is a truncated teacher rating form that is easily administered and completed by the teachers. This scale consists of 29 questions (positive and negative behaviors in effective learning), which are rated based on the 3-point Likert scale as follows: (2) always displays learning behaviors; (1) sometimes displays learning behaviors; and (0) never displays learning behaviors. The LBS is composed of four subscales as follows: (1) competence motivation; (2) attitude toward learning; (3) attention/persistence; and (4) strategy/flexibility. The construct validity of LBS was confirmed through a FA, and its reliability was reported as follows by McDermott[bookmark: ft19][19] using the retest and Cronbach's alpha method: Cronbach's alpha: competence motivation = 0.85, attitude toward learning = 0.87, attention/persistence = 0.85, strategy, and flexibility = 0.79; Retest method: competence motivation = 0.92, attitude toward learning = 0.91, attention/persistence = 0.92, strategy, and flexibility = 0.93. In Iran, the construct validity of this scale was confirmed by Abedi and Hadi Pour[bookmark: ft20][20] as follows: Cronbach's alpha: competence motivation = 0.83, attitude toward learning = 0.83, attention/persistence = 0.83, strategy, and flexibility = 0.83; Retest method: competence motivation = 0.92, attitude toward learning = 0.91, attention/persistence = 0.83, strategy, and flexibility = 0.92.[bookmark: ft20][20]


    Procedure


    The successful intelligence program was administered during six sessions. To this end, after identifying the students with ADHD and collecting the samples from eight classrooms, the pretest was conducted on 30 hyperactive students. The executive functions training program was administered on the experimental group, while the control group was on the waiting list. These sessions were held twice a week. In the end, the posttest was conducted on all of the 30 participants. To analyze the data, the descriptive statistics (mean and standard deviation) were used, and on the inferential statistics level, the multivariate covariance analysis approach was employed. [Table - 1] presents a summary of the successful intelligence training sessions.
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        	Table 1: A summary of the minutes of Sternberg's intelligence sessions
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    Results


    In this section, first the descriptive statistics and then the inferential statistics are discussed. [Table - 2] presents the descriptive statistical results of the learning behavior variable.
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        	Table 2: Mean and standard deviation of the studied variable
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    As seen in [Table - 2], there is a difference between the pretest and posttest scores of the two cohorts. The multivariate covariance analysis method was used to compare the significance of these differences. Before the test, first the hypotheses were tested. The hypotheses were as follows: the normal distribution of the dependent variables was tested using the Shapiro–Wilk test (P > 0.05), and the homogeneity of variances was tested using the Levene's test (P > 0.05). The test results confirmed these hypotheses. Moreover, the correlation between the covariates was moderate. The analysis of the Pearson's correlation between the covariates revealed that the correlation was not higher than 0.41 in any case. The analysis of the F value and the significance level of the effect of interaction between the covariates and the independent variable were also reflective of the insignificance (P > 0.05) of the interactions. Consequently, the assumption about the homogeneity of regression slopes was also true. Hence, multivariate covariance analysis was carried out to compare the posttest scores of the experimental and control groups by controlling the pretest effect on the learning behaviors variable.


    The results from the multivariate covariance analysis and Pillai's index showed a significant difference between the cohort at least regarding one dependent variable (P > 0.001). The multivariate covariance analysis was also carried out as part of the multivariate covariance analysis for further assessments [Table - 3].
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        	Table 3: The ANCOVA in multivariate covariance analysis context
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    As seen in [Table - 3], there are significant differences between the posttest scores of the two cohorts on competence (P < 0.001), attitude to learning (P < 0.001), attention/persistence (P < 0.001), and strategy/flexibility (P < 0.001). Hence, due to the increase in the mean posttest scores of the experimental group as compared to the control group, it is concluded that the successful intelligence program is effective in improving the learning behaviors of the students.


    Discussion


    The present research goal was to improve the learning behaviors of the students with ADHD through the successful intelligence program. The results from this research unveiled the effectiveness of the successful intelligence program in improving the learning behaviors. The results from this research were also in line with the previous research findings.[bookmark: ft21][21],[bookmark: ft22][22],[bookmark: ft23][23],[bookmark: ft24][24],[bookmark: ft25][25],[bookmark: ft26][26],[bookmark: ft27][27],[bookmark: ft28][28]


    The investigation results revealed the executive functions training program, which was based on Anderson's model, improved the learning behaviors. This finding complies with the research by McDermott[bookmark: ft19][19] and Schaefer.[bookmark: ft29][29]


    Sternberg et al.[bookmark: ft14][14] conducted a study on students in different grades and found that successful intelligence training improved the academic performance of the students; however, this finding does not comply with our findings.


    Considering the research findings, it could be stated that the recent administration of the successful intelligence program in addition to medication and clinical treatments has captured the attention of more specialists and parents of children with ADHD. It is also worth stating that limitations, such as the purposive selection of the participants, the high attrition of the participants, and the lack of follow-ups, might have influenced the present research findings. In the end, given the effectiveness of the successful intelligence program in improving the learning behaviors, kindergarten instructors, education experts, and occupational therapists are recommended to utilize this program.


    Conclusions


    The findings from this research indicated that the successful intelligence program can positively affect the learning behaviors of the child sufferers of the ADHD through the use of analytic models and practical creative programs. The limitations of the study were included as follows: (1) lack of follow-up and (2) using only self-report questionnaire.
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Session 2: Implementing the creative intelligence program (writing a poem, writing a short story, coming up with a new game, presenting a problem fo the
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Session 3: Implementing the practical intelligence program (completing an incomplete problem in the book, conducting a complicated experiment,
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Session 4: Implementing the practical intelligence program (teaching how to create a wall newspaper, teaching how to repair a device, putting the students
in various sitations, requesting them to make decisions, and explaining the different solutions to the problem)

Session 5 Implementing the analytic intelligence program (filling the blanks, explaining the different steps of solving a math problem orally, and having
the students read a text and identifying the errors)

Session 6: Implementing the analytic intelligence program (analyzing an experiment and its scientific significance; asking stadents questions about the
similarities befween summation and subraction)

Reviewing the administered programs and answering the students’ questions
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Attitude toward learning Successful intelligence program 6.67 279 940 287
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Attention/persistence Successful intelligence program 6.60 3.54 913 307
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