Psychology 138 Project
Some students are at first put off by unsettled questions. They are used to science classes in which the instructor presents the accumulated findings within areas of knowledge that have reached a high level of maturity. This kind of information, of course, is important. However, the process of science primarily deals with questions that are ambiguous, difficult, and uncertain. The whole point of statistical analysis is to explore uncharted territory. Thus, we will mimic this process with simulated data designed to be representative of a particular area of psychological research.
The diagnosis of Attention-Deficit/Hyperactivity Disorder (ADHD) stirs controversy for many reasons. The criticisms people make about the practice of diagnosing children, adolescents, and adults with the disorder range from the incredibly inane to the incisively insightful. In this assignment, we will steer clear of the controversies typically addressed in the media (Are children being over-diagnosed with ADHD and thus over-medicated? Does Ritalin turn children into zombie-like shadows of their former selves? Are schools forcing parents to medicate normal but lively children who are difficult to control in the classroom?). Instead, we will focus on some scientific questions about ADHD that are still very much unsettled by current research.

Here is a list of the diagnostic criteria for the disorder:

A.  Either 1 or 2

    1)  Six (or more) of the following symptoms of inattention have persisted for at least 6 months to a degree that is maladaptive and inconsistent with developmental level:

Inattention

        a) Often fails to give close attention to details or makes careless mistakes in schoolwork, work, or other activities

        b) Often has difficulty sustaining attention in tasks or play activities

        c) Often does not seem to listen when spoken to directly

        d)  Often does not follow through on instructions and fails to finish schoolwork, chores, or duties in the workplace (not due to oppositional behavior or failure to understand instructions)

        e) Often has difficulty organizing tasks and activities

        f) Often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (such as schoolwork or homework)

        g) Often loses things necessary for tasks or activities (eg, toys, school assignments, pencils, books, or tools)

        h) Is often easily distracted by extraneous stimuli

        i) Is often forgetful in daily activities

    2)  Six (or more) of the following symptoms of hyperactivity-impulsivity have persisted for at least 6 months to a degree that is maladaptive and inconsistent with developmental level:

Hyperactivity

        a) Often fidgets with hands or feet or squirms in seat

        b) Often leaves seat in classroom or in other situations in which remaining seated is expected

        c) Often runs about or climbs excessively in situations in which it is inappropriate (in adolescents or adults, may be limited to subjective feelings of restlessness)

        d)  Often has difficulty playing or engaging in leisure activities quietly

        e) Is often "on the go" or often acts as if "driven by a motor"

        f) Often talks excessively

Impulsivity

        g) Often blurts out answers before questions have been completed

        h) Often has difficulty awaiting turn

        i) Often interrupts or intrudes on others (eg, butts into conversations or games)

B.  Some hyperactive-impulsive or inattentive symptoms that caused impairment were present before 7 years of age.

C.  Some impairment from the symptoms is present in 2 or more settings (eg, at school [or work] or at home).

D.  There must be clear evidence of clinically significant impairment in social, academic, or occupational functioning.

E.  The symptoms do not occur exclusively during the course of a pervasive developmental disorder, schizophrenia, or other psychotic disorder and are not better accounted for by another mental disorder (eg, mood disorder, anxiety disorder, dissociative disorder, or personality disorder).

Code based on type:

314.01  Attention-Deficit/Hyperactivity Disorder, Combined Type: if both criteria A1 and A2 are met for the past 6 months

314.00  Attention-Deficit/Hyperactivity Disorder, Predominantly Inattentive Type: if criterion A1 is met but criterion A2 is not met for the past 6 months

314.01  Attention-Deficit/Hyperactivity Disorder, Predominantly Hyperactive, Impulsive Type: if criterion A2 is met but criterion A1 is not met for the past 6 months

314.9    Attention-Deficit/Hyperactivity Disorder Not Otherwise Specified

What is the nature of the “deficit” in ADHD? At first glance, this would seem to be an easy question to answer. It is a deficit of attention, right? That is the name of the disorder, after all. True…but unfortunately, it is not that simple. It turns out that the word attention has many meanings and it is not clear which aspect of attention (if any!) that is deficient in individuals with the disorder. The question is complicated by the fact that researchers are not exactly sure what attention is. That is, there is no widely accepted taxonomy of the different kinds of attention. Indeed, it is possible that there is not just one disorder of attention but many different attention-deficit disorders. Although there are many different viable theories about what attention is, we are going to assume that attention consists of the following abilities:
1. Selective Attention: The ability to focus deliberately on certain stimuli and ignore distracting stimuli (e.g., listening to a lecture when there are people talking in the hall)
2. Divided Attention: The ability to monitor multiple streams of incoming information at the same time (e.g., keeping an eye on a toddler without burning the main course one is preparing on the stove)
3. Vigilance: The ability to remain attentive while watching for an infrequently occurring event (e.g., watching for obstacles in the road on a long drive on an open country road)
4. Concentration: The ability to remain intensely focused during a long, mentally demanding task (e.g., playing complex games like chess, solving complex math problems, or writing formal essays)
5. Attention Switching: The ability to switch the focus of one’s attention deliberately from one kind of stimulus to another (e.g., dealing effectively with an interruption while working intensely on complex project and then return to the task afterward)

For now, we will avoid the very real problem that there are many ways of measuring these abilities and that not all measures yield the same results. We will assume that our measures are reasonably valid. At this time, it is not exactly certain which of these abilities are low in individuals with ADHD.
There are many abilities that are sometimes grouped with attentional abilities but are hard to classify. For example, some theorists believe that one of the primary deficits of people with ADHD is an ability called working memory. Working memory can thought of as a mix of short-term memory and concentration. Working memory does not refer to the ability to learn new information and to remember it for long periods of time. Instead, it is a short-term memory capacity that holds information temporarily just long enough for a problem to be solved or for a short-term goal to be achieved. Information resides in working memory for about 5 to 30 seconds unless it is rehearsed continuously (e.g., repeating a mental grocery list over and over until all items are bought). Specifically, working memory is the ability to simultaneously store and process information (e.g., solving multi-step math problems in one’s head). The reason that it is a part of attention is that it requires one to pay attention to multiple bits of information and to control the focus of attention to combine those bits of information to solve complex problems in one’s head. 
Some researchers have argued that ADHD has been misnamed. They maintain that ADHD is not really an attention deficit at all! It has been proposed that the deficit in ADHD is really a more fundamental problem that causes many problems (of which attention is merely one). They note (among many other similar observations) that when children with ADHD play video games for hours, no deficits of attention are evident. Why? Perhaps the problem is not so much about the ability to pay attention but a deficit in the ability to restrain one’s impulses. Thus, when playing an enjoyable video game, the attentional systems of the brain functions normally in children with ADHD. However, when completing homework that is not intrinsically rewarding, the child has many impulses to do other, more interesting or enjoyable activities. Children with ADHD have much greater difficulty resisting these impulses and thus appear distracted. There are many different kinds of impulses and thus many different kinds of inhibitory systems in the brain. Broadly speaking, we can consider two classes of inhibition: “hot” (emotional) and “cold” (cognitive) inhibition.
Emotional inhibition is the ability to not respond impulsively when emotionally provoked. Children with high levels of this ability are able to remain calm when they do not get their way. Children with low levels of this ability throw tantrums and get in fights when teased. Another aspect of this kind of inhibition is the ability to delay gratification. Children with problems in this domain have difficulty waiting their turn in line and become impatient easily. They tend to prefer immediate rewards over delayed rewards, even if the delayed rewards are much larger. Psychologists have borrowed the term delay discounting from economics to describe the tendency to devalue pleasures in the future relative to their valuation of immediate pleasures. Everyone does this to some extent but some people devalue future rewards more than others. Some theorists believe that this is a primary deficit for children with ADHD: they are present-oriented and rarely stop to consider the long-term future consequence of their current behavior. Thus, it does not occur to them to inhibit their impulses now to get more of what they want in the future. If it does occur to them, it is difficult for them to place much value on pleasures they might enjoy in the shadowy and distant future when there are pleasures to be had right now.
Cognitive inhibition is the ability to inhibit one’s typical response to a stimulus. One example of a measure of cognitive inhibition ability is the Stroop test. This set of words is easy to read quickly:

Red Blue Yellow Blue Green Blue Red Green Yellow Green Red Yellow Blue

It is also easy to name these colors quickly

	
	
	
	
	
	
	
	
	
	


However, it is difficult to ignore the following words and instead quickly say the color of the ink:
Green Yellow Green Red Yellow Blue Red Blue Yellow Blue Green Blue Red

You have probably spent thousands of hours reading words whereas you have spent very little time rapidly naming colors. Thus, you have to inhibit your urge to read the words and instead name the color of the ink. 

In this assignment, you will explore some of these ideas. Download your personal dataset here. Each dataset is unique and will lead to different conclusions about ADHD.

Study & Dataset Description

The dataset comes from a study of 50 high school students with ADHD and 50 high school students without ADHD. 
ADHD Diagnosis (0 = No ADHD, 1 = ADHD)

Sex (0 = Females, 1 = Males).

High School Graduate: From school records, it was observed whether the student graduated from high school within 4 years after the study (0 = Did not graduate, 1 = Graduated).

Treatment Group: Students with ADHD were randomly assigned to one of two treatment conditions. Students without ADHD were not included in the longitudinal treatment outcome study:

Control group: This group received no treatment (although they were free to seek treatment on their own.)

Treatment group: This group received a number of psychological treatments designed to improve attention and self-control. These treatments included relaxation training, meditation training, computer-mediated attention training exercises, daily physical exercise, and self-organization and planning help. Treatment was administered daily for three months.

Students with ADHD only were given each measure again after 3 months.

Each student in the study was administered several ability tests. 
Cognitive Abilities

WISC-IV Full Scale IQ: Measures reasoning, general knowledge, and problem-solving

Working Memory

Cognitive Inhibition

Attention Tests

Selective Attention

Divided Attention

Vigilance Attention

Concentration Attention

Switching Attention

In all of the measures above, higher scores indicate higher ability.

Questionnaire Measures

Delay Discounting: Students were offered a series of small rewards that could be taken immediately or larger rewards that could taken later. Higher scores indicate more delay discounting (a greater preference for immediate rewards, which is generally considered a maladaptive trait).
Self-Rated Attention Problems

Parent-Rated Attention Problems

Each adolescent and a parent completed a questionnaire measuring the adolescent’s problems related to attention (e.g., forgetfulness, disorganization, impulsivity, distraction, and so forth). High score indicate more severe problems.
Homework Completion: Each adolescent’s homework completion rate was measured over the course of one month. The score is a percentage. Thus, 72 means that the student completed 72% of all assignments.  
Hypotheses
1. Using the available data, describe the nature of the deficit(s) in adolescents with ADHD compared to adolescents without ADHD. That is, which of the 3 cognitive abilities and 5 attention abilities are significantly lower in the ADHD group compared with the non-ADHD group? Use Time 1 data only. Conduct 2-tailed tests with α = 0.05.
2. In what ways was the treatment effective? That is, which abilities (i.e., the 3 cognitive and 5 attention abilities) improved significantly more in the treatment group than in the control group? Did Delay Discounting improve? Did self-rated and parent-rated attention improve? Did homework completion improve? Conduct 2-tailed tests with α = 0.05. Hint: You will need to create improvement scores for each of the variables measured twice. For variables for which high scores are better than low scores:
ImprovementScore = Time2Score – Time1Score

For variables for which low scores are better than high scores:

ImprovementScore = Time1Score – Time2Score

3. Recently, a team of researchers reported that individuals with ADHD simply have lower IQ and that this is the explanation for their poor performance on attention tests. That is, individuals with ADHD perform at the same low level on attention tests as they do on IQ tests. You suspect that this is not true. That is, ADHD involves specific deficits in attention beyond the effects of any IQ decrements associated with ADHD. Using Time 1 data only, find which of the 5 aspects of attention are significantly lower than IQ. Conduct 2-tailed tests with α = 0.05.

Hint: You will need to select only the adolescents with ADHD.

In the menu, click Data → Select Cases…

Select If condition is satisfied. Click If…

Type ADHD=1 in the box as shown below. Click Continue. Click OK.
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Now all participants without ADHD have filtered out. Conduct your analyses as needed. Only participants with ADHD will be included in the analyses.

When you are ready to remove the filter,click Data → Select Cases…

Select All Cases. Click OK.
Now all cases will be included in the analyses.

4. Were treated participants with ADHD more likely to graduate from high school than participants with ADHD in the control group? Conduct a 2-tailed test with α = 0.05. Hint: Apply the filter as you did in the previous question.
a) Null hypothesis:
b) Type of test used:
c) Observed Test Statistic:
d) P-value: 

e) Reject or retain the null hypothesis? 

f) Interpret the finding in plain, non-statistical language: 

5. Are boys more likely to have ADHD than girls? Conduct a 2-tailed test with α = 0.05. Hint: You must remove the filer from the previous question, if you haven’t already:
In the menu, click Data → Select Cases…

Select All Cases. Click OK.

a) Null hypothesis:
b) Type of test used:
c) Observed Test Statistic:
d) P-value: 

e) Reject or retain the null hypothesis? 

f) Interpret the finding in plain, non-statistical language: 

6. Are IQ and Working Memory related in the entire sample? Conduct a 2-tailed test with α = 0.05. Use Time 1 variables only.
a) Null hypothesis:
b) Type of test used:
c) Observed Test Statistic:
d) P-value: 

e) Reject or retain the null hypothesis? 

f) Interpret the finding in plain, non-statistical language: 

7. Do adolescents with better concentration tend to have better working memory? Conduct a 2-tailed test with α = 0.05. Use Time 1 variables only. Use the entire sample.
a) Null hypothesis:
b) Type of test used:
c) Observed Test Statistic:
d) P-value: 

e) Reject or retain the null hypothesis? 

f) Interpret the finding in plain, non-statistical language: 

8. Do girls have higher rates of homework completion than boys? Use Time 1 data only for the entire sample. Conduct a 2-tailed test with α = 0.05. 

a) Null hypothesis:
b) Type of test used:
c) Observed Test Statistic:
d) P-value: 

e) Reject or retain the null hypothesis? 

f) Interpret the finding in plain, non-statistical language: 

9. For adolescents with ADHD, are parent-rated attention problems significantly worse than self-rated attention problems? Use Time 1 data only. Conduct a 2-tailed test with α = 0.05. Hint: Apply the same filter as in questions 3 and 4.

a) Null hypothesis:
b) Type of test used:
c) Observed Test Statistic:
d) P-value: 

e) Reject or retain the null hypothesis? 

f) Interpret the finding in plain, non-statistical language: 

