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Abstract

There is ample concern pertaining to stimulant medication as a treatment for ADHD, and the purpose of this study will be to determine whether taking stimulant medication has a positive or negative impact on children’s cognitive performance, as well as obtaining information on how stimulant medication affects the three domains of ADHD. Children will be divided into groups and will be given the appropriate independent variable for six months and then take a cognitive performance test. Three groups will receive the independent variable, so an ANOVA will be used to figure out the differences between groups by comparing mean scores on the cognitive performance test. The implication for this study is to determine whether the prescription of stimulant medication as treatment for children with ADHD should be continued. The determinant is the difference in scores on cognitive performance tests before and after children receive medication. 

Cognitive Performance and the Effects of Stimulant Medication on Children with ADHD

There is an emerging issue pertaining to children with academic challenges, and one significant issue is Attention Deficit Hyperactivity Disorder (ADHD). More and more children are being diagnosed with ADHD, and more of them are being prescribed stimulant medication as a treatment. Is the prescription of stimulant medication necessary? Does it impact the child and help them become more intelligent? These are just some of the questions that arise when determining whether or not the prescription of stimulant medication should be continued or not. The focus of research is on the cognitive performance of children who have ADHD, and how well they perform on The Wechsler Intelligence Scale for Children (WISC-IV) before and after taking stimulant medication. This true longitudinal experiment will be conducted over a 3-year span, testing every six months, starting from sixth grade and ending in eighth grade. The purpose of this study is to determine whether taking stimulant medications has a positive or negative impact on children’s cognitive performance, as well as obtaining information on how stimulant medication affects the three main domains of ADHD.
According to Chandler (2011), the three key domains of ADHD are impulsivity, inattention, and hyperactivity, and within these three domains are specific conditions that are defined by the Diagnostic and Statistical Manual (DSM-IV) as cited in (Swanson, Baler & Volkow, 2011):

Nine are specified for inattention (poor attending to details, sustaining attention, listening, organizing and finishing tasks, exerting mental effort, ignoring extraneous, and remembering things and activities), but only three for impulsivity (blurting out answers, cannot wait, and interrupting others), which are grouped with six motor symptoms of hyperactivity (often fidgeting, leaving seat in the classroom, running about, not able to play quietly, ‘on the go’, and talking excessively) (p. 207).
Chandler (2011) added that ADHD behaviors exist on a continuum and that using stimulant medication is not a cure, but rather a way of managing these core ADHD symptoms. 

The majority of children with ADHD show beneficial results under the influence of stimulant medication, and medicating a problematic child has shown increases in attention span and a decrease in impulsive, disruptive, and aggressive behaviors. According to Swanson (2011), the use of stimulant medication may improve long-term outcomes in certain cognitive domains. Although symptoms should subdue when dosages increase, Pearson et al., (2003) noted that an increase in side-effects will result. Side effects relating to the consumption of simulant medications are becoming more of a concern to parents, and the prescription and monitoring of the drug is crucial not only for its effectiveness, but also for minimizing side effects. The most common side effects are sleeping problems and a loss of appetite, and children are often given other medications to cope with these side effects. With an increase in the consumption of medicated pills, professionals and parents are concerned about possible future drug abuse because of the early exposure to various medications.
Side effects are a main ethical dilemma when conducting this experiment, however, statistical findings show significant beneficial outcomes to subsiding ADHD behaviors and symptomology as well as improved scores on cognitive performance tests. Hechtman & Greenfield (2003) believed that there is not an increase in future substance abuse, instead, stimulants are effective in managing symptoms, improving academic and social functioning, and furthermore, could be a protective factor against future substance abuse. According to Gimpel et al. (2005), test taking behaviors that interfere with performance are subdued when taking medication, leading to an increase in exerted effort, resulting in improved scores on cognitive performance tests. Children are better equipped to take on challenging tasks such as tests with reduced inattention, impulsivity and hyperactivity, and that is one of the main focuses of this study.  
When children with ADHD do not take medication, their full potential and true ability to perform are underestimated. There are various approaches when trying to control and aid children’s symptomology, such as behavioral intervention and community care, and according to Boyle & Jadad, as cited in Kean (2004), all methods result in diminishing ADHD symptomology. However, Satcher, as cited in Kean (2004) found that stimulant medication intervention produced superior cognitive results than other methods. It is important to remember that the main attribute of stimulant medication, according to Chandler (2011), is to help manage the symptoms defined by the key domains of ADHD. It is not a cure for the child, but it is apparent that it reduces the three core domains of ADHD; impulsivity, inattention, and hyperactivity. 
Medicating problematic children doesn’t make them more intelligent, but it enables them to further use their intelligence in an enhanced fashion. With regards to cognitive performance, medicated children have higher scores on standardized tests compared to non-medicated children with ADHD, according to Scheffler et al. (2009). This true longitudinal experiment will aid in the understanding of whether or not children perform better on cognitive performance tests under the influence of stimulant medication. Short term effects of medicating children have been studied more, but the long term effects are the focus of this experiment. Does medicating a problematic child over a certain amount of time impact them greater or less? This is one of the questions that will be answered through this experiment. A suitable method would be to randomize groups and test medication against a placebo, and Gillberg et al. (1997) noted that amphetamine recorded superior results than did a placebo in reducing the three core domains of ADHD and led to improved results on The Wechsler Intelligence Scale for Children. 
The focus of research is on the cognitive performance of children who have ADHD, and how well they perform on the WISC-IV before and after taking stimulant medication. Testing different stimulant medication against a placebo on a semi-annually administered cognitive performance test over a 3-year time span will help generate pre and post score differences as well as obtain information on how stimulant medication affects the three main domains of ADHD. The research hypothesis is that children who have ADHD that receive stimulant medication will achieve higher scores on cognitive performance tests than children who have ADHD that do not receive stimulant medication. A better understanding of the effects different stimulant medications have on cognitive performance in children with ADHD will be obtained, as well as improved knowledge on whether or not prescribing children with stimulant medication should or shouldn’t be continued. 
Method

Overview

The focus of research will be on the cognitive performance of children who have ADHD, and how well they perform on cognitive performance tests before and after taking stimulant medication. The purpose of this study is to determine whether taking stimulant medication has a positive or negative impact on children’s cognitive performance, as well as obtaining information on how stimulant medications affect the three main domains of ADHD; inattention, impulsivity, and hyperactivity. Information on the differences in effectiveness of either extended release or quick release stimulant medication will also be obtained. This true longitudinal experiment will be conducted over a 3-year span, testing every six months, starting from sixth grade and ending in eighth grade. There will be three groups that will be randomly assigned contributing to stronger reliability and validity. The children will be split into three groups; taking quick release stimulants, taking extended release stimulants, and taking a placebo. The independent variable, measured nominally, will be the stimulant medication on two different levels, either extended release or quick release as well as the placebo effect. The dependent variable, measured at the ordinal level, will be the differences in scores on the cognitive performance test before and after taking the independent variable. Having three groups test the independent variable removes the largest contributor to error variance, individual differences amongst subjects, and helps establish internal validity by providing more evidence that the independent variable is causing change in the dependent variable (Trochim, 2006). The Wechsler Intelligence Scale for Children (WISC-IV), which is an ordinal measurement, will be used to measure the dependent variable. 

Participants
The sample will be drawn from the pacific southwestern region of the United States. The sample needs to be a specific type of person, specifically children in sixth grade who have Attention Deficit Hyperactivity Disorder. The sample will be selected under the nonprobability approach, using a convenience or haphazard sampling technique. There will be sign-up sheets in specific classes, as well as a notice to parents in order to gather appropriate children. The appropriate child must have ADHD, be in the sixth grade, and between the ages of 10 and 13. A range of ethnicities, gender and socioeconomic status are of great value as well as at least 20 participants in each group, adding up to a minimum of 60 participants. 
Measures

There will be two questionnaires, first a demographic questionnaire to obtain a sample that has ADHD, as well as the Attention Deficit Disorder Evaluation Scale, Home version, 3rd edition (ADDES-III) to gain more knowledge on child specific information (McCarney, 2004). The Wechsler Intelligence Scale for Children, Fourth edition (WISC-IV) will be used for this study to effectively test the cognitive performance of children. It has four composite scores providing quantitative data from Verbal Comprehension, Perceptual Reasoning, Working Memory, and Processing Speed as well as providing a Full Scale Intelligence Quotient (FSIQ), more commonly known as an IQ Score (The Psychological Corporation, 2003). An initial test will be done for all participants prior to group assignment, however, groups will have already been randomly chosen prior to testing. Testing will be done every six months for three straight years, resulting in seven total tests including the initial test. The test will be administered by hand, and the children will have 60-90 minutes to complete. The possible range of scores for each index is a low score of 40 and a high score of 160 and then the respective percentile range among peers. This study will be comprised of three groups of variability, therefore, an ANOVA, or an analysis of variance, will be the preferred method for analyzing mean scores because it allows for generalizability to three or more groups. 
Procedures
IRB approval from California State University, Chico was obtained prior to beginning this study. Permission was obtained from the superintendent of the school district followed by granted access to teachers and students from principals at schools in such district. Informed consent will be obtained through forms sent home and signed by parents, teachers, and children participating as well as additional personal consent upon arrival to first administration of test. The form includes specific information on how the study will be conducted, and why it’s being conducted. Upon arrival to first administration of the WISC-IV, additional information will be presented on how and why the study is being conducted and there will be no incentives for children participating in the experiment. Children will be randomly assigned to three groups; the first group taking a quick release stimulant, the second group taking extended release stimulants, and the third group taking a placebo. Each group will take a specific independent variable every morning for a year, and when six months pass by, children will take the WISC-IV under the influence of their specific independent variable, and again six months later. The test will be administered in person, participants will be given instructions on how to complete the test, and an explanation of the scoring will be conducted. The results will be withheld until the final test is taken after the third year. After each year has passed, the independent variable will be rotated between groups. The first group will instead take a placebo, the second group will instead take a quick release stimulant, and the third group will instead take extended release stimulants. The process will repeat after rotating the independent variable again after each year. Upon completion of the third year, scores will be reviewed and organized by research professionals, using an ANOVA, so that participants and parents can review scores easily. 
Statistical Analysis Plan

The research hypothesis is that children who have ADHD that receive stimulant medication will achieve higher scores on cognitive performance tests than children who have ADHD that do not receive stimulant medication. In order to generate percentiles, an ANOVA, or an analysis of variance, will be used because there are three of more groups receiving the independent variable. An ANOVA, according to Jackson (2012), is an inferential statistical test that compares the mean scores of three or more groups. Each statistical test produces an actual probability value, or p-value, which is compared to alpha. Alpha sets the standard for how extreme the data must be before rejecting the null hypothesis. If the p-value is less than alpha, the null hypothesis is rejected and the result is determined statistically significant, concluding that the probability of it occurring is unlikely due to chance. If the p-value is greater than alpha, the null hypothesis is not rejected, and the result is not determined statistically significant, concluding that the probability of it occurring is likely due to chance. When statistical significance is evident, it is inferred that the independent variable has an effect on the dependent variable.
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Demographic Questionnaire 


Directions: Circle the one that applies.

1. Child’s Age 

10 years old

11 years old

12 years old

13 years old
2. Gender

Male

Female

3. Ethnicity

White

Asian

Hispanic
African American           Other

4. Annual Income level 

$0 - $25,000
    $25,000 - $50,000
     $50,000 - $100,000
        $100,000+

5. Does your child have Attention Deficit Hyperactivity Disorder?

Yes

No

6. Does your child currently take prescription medication?

Yes

No

Attention Deficit Disorder Evaluation Scale-III (ADDES-III)
The ADDES-III is a diagnostic evaluation of ADHD in children that is provided by observations of the child’s behaviors. There are two versions that can be completed, a school version and a home version, and it takes about 20 minutes to complete. Educational personnel complete the 60-item school version based on behaviors observed in the classroom environment. The 46-item home version of the ADDES-III is completed by the primary caregiver based on behaviors observed in the home environment. According to McCarney and Arthaud(2004), the ADDES-III has two subscales that measure Inattention as well as Hyperactivity/Impulsivity, which correlate with the three main domains of ADHD. Internal consistency of the ADDES-III was .99 for the total scale and the test-retest reliability correlation coefficients exceeded .87 for each of the subscales, according to McCarney and Arthaud(2004).
Wechsler Intelligence Scale for Children-IV (WISC-IV)

The WISC-IV is a cognitive performance test that is widely used in schools to assess children’s learning abilities. It provides a deep understanding of a child's cognitive functioning as well as an obtained IQ score. David Wechsler designed the WISC to measure human intelligence based on verbal and non-verbal abilities, and according to the Encyclopedia of Mental Disorders, it is widely used for diagnostic criteria for specific learning disabilities. It has four composite scores providing quantitative data from Verbal Comprehension, Perceptual Reasoning, Working Memory, and Processing Speed as well as providing a Full Scale Intelligence Quotient. Standardization of scores produce an average score of 100, therefore scores above 100 are considered high and scores under 100 are considered low. According to Niolon(2005), correlations between the WISC-IV and other Wechsler tests for convergent validity was .79 to .89, and was at .79 or higher for internal consistency. This indicates that the Wechsler Intelligence Scale for Children-IV has strong reliability as well as strong validity. 

