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Kadena High School 106 Chris Carlson

> -';j{ - Introduction Problem and Hypotheses

For my science project 1 selected a
medical/behavioral issue that is very important to
me. All my school life I have run into problems at
school remembering to do assignments, staying on
task, writing papers, and doing a lot of steps at one
time. I have ADHD. There always seems to be
conflict with doing homework because it takes so
long and I don’ t always remember what was said in
class. My teachers, especially at the beginning of the
vear, don't always understand my needs, and
expect me to do things like everyone else. I don’t
think or act like most other students. But I can do
the work, if it is presented in the right way for me.
The problem for this study is finding ways for
teachers to help ADHD students learn better, using
the same tasks as every other student would have to
do. If ADHD students have a hard time
remembering directions and facts when they are
presented , what strategies can be used? Would
these strategies be good for all students?

%, -.

2 Hypotheses

o

Hypothesis 1:

Given a set of tasks to complete, students who do not
have an ADHD diagnosis will complete the tasks
with a higher score than ADHD students when
asked to do the tasks with only auditory instructions.

Hypothesis 2:

HFEF NARI=) BT PUR =)V
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)

Given a set of tasks to complete, students with
ADHD and non-ADHD students will both complete
the tasks with a higher score when multiple

approaches to the tasks are allowed.

»»)" Introduction and Problem

I see other students like me. Sometimes
they don’'t get the help that I do because their
parents might not know what to do or what to ask
for at school. Sometimes teachers don’ t see the need
to modify assignments, even though it's important
for us to succeed. However, some teachers really do
understand and try different ways of teaching and
supporting students with ADHD. Sometimes my
teachers don’ t know what kind of modifications to
make. They think that I can do all the writing as
long as I have more time, but it would be better to
shorten the writing so I could think better. I can’t
listen, and do two things at once involving words,
but I can draw while I listen. I can draw my notes.

Some research has been done on how
children with ADHD learn better at school with
accommodations (Nielson, 2000). For instance, I
know that when there is an active part of the lesson,
combined with writing or talking, ADHD students do
better. T know that students with ADHD often have
an auditory processing deficiency (Rothenberger,
2005; Greathead, 2008) and that means when a
teacher lectures, it goes in one ear and out the other.
This also happens with students who don’ t have
ADHD. When students with ADHD are asked to
memorize long sequences, they often get frustrated.



The part of the brain that regulates the memory
process is not very well developed in children with
ADHD.

The problem I want to solve is to find out
what ways students with ADHD learn the best. I
already know that doing something active is
beneficial to learning, but if you add another
component, like looking at a model, will that help
even more? [ think that if an ADHD student is
expected to learn material through lecture only,
there won'’ t be much retention. If the ADHD student
can draw, or take notes, and ask questions during
the lecture, will the retention rate be higher, or will
these methods be more of a distraction? If you give
an ADHD student a mnemonic to remember
material, will it increase their retention rate?

To give a better line of sight of how
ADHD students respond to certain methods of
teaching, it is important to also measure how
students without ADHD respond. This comparison
will show if the methods used have any effect on
ADHD student learning and if it is the same or
different effect than that on non ADHD students.

I hope to show that by using multiple
approaches to learning, ADHD students can succeed
with their class work and homework, like any other
student. The important part of what I hope to
accomplish is to show how certain methods work
the best. Then, I want to share this with my
teachers, and my friends’ teachers. Iam an “at risk”
student. I don't have to be if my teachers
understand how I learn best and help me.

»
» .. Review of Literature
oo
Causes of ADHD have grounded research
to support they are neurobiological and genetic
based (McClure 2008).
little evidence at this time in history that ADHD can

Many people say there is

be caused purely from social factors or child-rearing
methods. Studies done by Susan Sprich of
Massachusetts General Hospital in 2001 show that
heredity greatly influences the occurrence of ADHD.
These studies indicate that approximately 80
percent of ADHD cases can be traced to genetic
factors.

“Because of the significant overlap
between ADHD and academic underachievement,
one might expect that there has been considerable
research into nonmedical interventions to enhance

academic functioning” (McClure, 2008). This is not
the case. In 2007, 41 experimental studies were
evaluated. These studies looked at the impact of
nonmedical interventions on how students
functioned academically (McClure, 2008), but that
there was so little in the literature about this subject
that not many conclusions about intervention effects
and generalization could be made. There is a need
for research in this area and to find out more.

Brain activity differs in children with
ADHD than those who are not ADHD. Both the
frontal lobe and the cerebellum are smaller in ADHD
brains. This means that ADHD is the result of
abnormal information processing which affects
emotion and control over impulses and movements.
When children with ADHD are asked to do more
than one thing at one time using their brains, they
may break down. Also, when asked to do tasks
requiring speed, thoroughness, or endurance, the
performance of students with ADHD decreases
dramatically compared with the brains of other
children (Rothenberger, 2005).

Children with ADHD have the need to
move and are impulsive, which is linked to the brain’
s executive function of the working memory. In
most children, this executive function develops over
time. In children with ADHD, it doesn’t develop
very well at all. Children with ADHD are often in a
constant battle with their emotions. Classrooms
have been identified as being problematic settings
for students with ADHD (Child Development
Institute, 2000).

The number one complaint by children
with ADHD is “My teacher does not care.” (Daly,
2008). Children with ADHD have related auditory
processing difficulties such as the speed of
processing their thoughts and speech, auditory
memory, and processing of auditory information.
This means that following directions or having to
get or give information from something they have
read or listened to, can be a nightmare (Greathead,
2008). Central auditory processing problems can
affect a student’ s learning in reading and spelling.

Children with ADHD often are
underachievers. However, underachievers want to
be successful, but don’ t know how. Especially with
ADHD children, their ability to remember is
impaired; their ability to process information from a
lecture is significantly impaired; their ability to self
pace and complete an assignment is impaired; and
their undesirable behaviors from the hyperactivity



cause problems. That is why it is especially
important for educators to recognize the research on
ADHD behaviors and take steps to help children
with their learning.
Some research based strategies to use
with students with ADHD to increase learning
output and decrease the negative behaviors
connected with ADHD, include (Daly, 2008; Elbert
County, 2008):
® Use of mnemonics which is using an acronym to
help students remember through recitation,
repetition and practice.

® Break down assignments into steps for students
to follow

® Teaching note taking strategies to increase the
benefits of direct instruction

® [ et students set their own pace

® Teachers must be prepared to repeat directions
frequently.

® Provide a lecture outline to assist in note taking.

® Decrease the length of assignments or lessons

® Alternate physical and mental activities

® Give choices in academic assignments

It is more difficult for students with ADHD to sit still

on some days than others. Teachers need to be

flexible and modify instructional demands as

needed. It is not a good idea to rely on the student

with ADHD to remember rules. It is the

responsibility of the teacher to repeat, remind, and

encourage.

So why is it important to find out more
about what helps students with ADHD succeed in
school?  “Adolescents with ADHD are more likely
than the general student population to be retained,
get suspended, or quit school.” (McClure, 2008).
Research indicates that much is known about the
cause of ADHD but not much research has been
accomplished to determine the best interventions to
help ADHD children do what they are capable of. A
very disturbing finding in the article “Informing the
ADHD Debate” is that psychosocial factors,
including a non-supportive school environment, can
transform a latent tendency into a full-blown ADHD
disorder.

M
»»"" Methods and Materials
"
I designed three tasks for students to
complete. For each of the three tasks, the students
were asked to complete it with only written or oral

directions. The second time the students were given
the task (not the same exact task, but one
comparable in scope and difficulty), they received
more instructions, or a model to look at, or were able
to take notes. Here are the three tasks that were
given to each student to complete:

Building a Model (Task 1)

I designed a simple model with LEGO bricks (11
bricks). I described how the model was built with
written instructions. The written instructions were
given to the student with 11 loose LEGO bricks. The
student was given 5 minutes to build the model
correctly.

Building a Model (Task 1) Second Time

I designed another simple model with LEGO bricks
(11 bricks). I described how the model was built
orally. The model was placed on the table in front of
the student and the student was asked to pick up the
model, observe it at all angles, ask questions, and
then build it. The student was given 11 loose LEGO
bricks and asked to build the model correctly in 5
minutes.

Word Memory (Task 2)

I selected 8 vocabulary words that were in the third-
to fifth grade range in difficulty. I told the student to
listen carefully as I read the 8 words aloud because
he/she would be asked to write them down in order.
Spelling does not count. These were the words:
inside, like, outlet, vegetable, egg, varn, omelet ,
unravel

Word Memory (Task 2) Second Time

I selected 8 vocabulary words that were in the third-
to-fifth grade range in difficulty (but different from
the first time). The words were written down and I
showed the words to the student as I read them
aloud. I told the student that after we practiced the
words, I would give him/her a mnemonic to help
remember the words. The student would be asked
to write the eight words down by memory, in order.
These were the words: India, lovely, out, video
everyday, ves, only, utensil. The mnemonic was I
LOVE YOU.

Story Memory (Task 3)

I selected an excerpt from the book Chocolate Fever
(Robert Smith). T told the student that I would read
the story aloud and then give him/her a set of
questions (appendices) to write down the answers to.
The object was to get as many answers correct as
possible.



Story Memory (Task 3) Second Time

I selected an excerpt from the book Who Moved My
Cheese? (Spencer Johnson). I gave the student all the
questions they would have to answer at the end of
the story. I told the student that he/she could take
any notes they wanted while I read the story. At the
end of the story he/she could finish answering any
questions (appendices) not completed while taking
notes. The object was to get as many answers
correct as possible.

The reason I selected the tasks the way 1
did was because I wanted it to be like how we get
our instruction in school. For example, some
teachers lecture and then give you a pop quiz or a
test. I designed the Story Memory task to simulate
this.  Some teachers ask you to do a three
dimensional projects by just reading the literature (in
Social Studies). Some math teachers expect you do
geometrical problems on paper when you don’t
know the concept of how the shape was built. 1
designed the LEGO task to simulate this. Some
teachers expect you to remember lots of words,
dates, times, and other facts. Some don’ t have much
meaning to us except they happened sometime in
history and we' re supposed to remember them. I
designed the Word Memory task to simulate this.

It took about an hour for a student to
work through these tasks. I bought pizza and drinks
to give them breaks throughout the session so they
wouldn’ t get so tired. They were allowed to get up
and move around between tasks.

There were three testers. FEach tester
tested the same task for all students so we could rule
out a variation in how students were asked to
perform the tasks. There were 16 students. Eight of
the students were diagnosed as having ADHD and
on medication at the time of testing. Eight of the
students were non ADHD students. The students
ranged in age from 8-15. There was a corresponding
ADHD student and non ADHD student for each age
group. This would help the results not to be skewed
because of age differences. All students were
currently enrolled in DODEA schools on Kadena Air
Base, Okinawa, Japan.

> - Data Analysis
I am going to talk about each of the three tasks given

to the 16 students (8 ADHD and 8 Non ADHD) and
what the data says about their performance. The

first task was Building a Model with LEGO bricks.
The two charts reflect how the two subject groups
(ADHD and Non ADHD) performed on trials one and
two. Trial one showed how the students built the
LEGO model only using written instructions. Trial
two showed how the students built the LEGO model
using a visual and with oral instructions.

Building a Model (Non ADHD)

100

80

60
M Built Correctly

Percent

40
Built Incorrectly

20

Trials

Building a Model (ADHD)

100

80

60

Percent

M Built Correctly

40
Built Incorrectly

20

Trials

On the first trial some of the Non ADHD students
built the model correctly, but most did not (62%).
When the Non ADHD students were given a visual
to use when building the LEGO model the second
trial, 100% of the students built the model correctly
in under 5 minutes.

On the first trial, all the ADHD students
built the LEGO model incorrectly. On the second
trial, all the ADHD students built the LEGO model
correctly.

The second task was Word Memory
where students had to memorize 8 words. The first
time they did the task, they only listened to the
words and had to write them down by memory, in
order. The second time, they saw the words, said the
words, and were given a mnemonic to use when
writing down the words from memory.



Word Memory (ADHD)

40 M Listen Only

Percent Correct
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Word Memory (Non ADHD)
100
o0
20
-
a4 a0 M Listen Only
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All of the Non ADHD students did much better on
Word Memory when they were able to see the
words, hear the words, and use the mnemonic I
LOVE YOU. The same results applied to the ADHD
When the Non ADHD students were
compared to the ADHD students on the second trial
for Word Memory, the ADHD students out -
performed the Non ADHD students.

students.

Word Memory with Mnemonic

100
20
80
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60
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40 T
30
20
10

Non ADHD

Percent Correct

mADHD

Students

The third task, Story Memory, involved
the tester reading a story excerpt to the student and
the student answered questions at the end. The
second time a story (different story) was read to the
student, the student was able to take notes to answer
the questions, and the questions were given to the
student at the beginning of the story.

Story Memory (Non ADHD)
k]
&
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g W Listen Only
a ® Taking Notes
1 2 3 4 5 ] 7 8
Students
Story Memory (ADHD)
100
20
80
g 70
£ 60
‘E 50
g 40 W Listen Only
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All Non ADHD students did better on
Story Memory when they got the questions at the
beginning of the story and were able to take notes.
Half the Non ADHD students increased their scores
at least 40% on the second reading.

All ADHD students also did better on
Story Memory when they got the questions at the
beginning of the story and were able to take notes.
The ADHD students increased at a fairly even rate
from the first to the second reading.

Story Memory with Notes

100
90 —
80 ——
70 ——
60 ——
50 ——
40 —
30 ——
20 ——

Non ADHD

Percent Correct

m ADHD

10 —

Students

Comparing the Non ADHD students and
the ADHD students on Story Memory with Notes,
the Non ADHD students did better overall. There
was a very uneven performance with the ADHD
students. The average score for the Non ADHD



students was 93% as compared with the ADHD
students, which was 77%.

»»+. Conclusions

All students in this experiment did better
with all three tasks when more than one strategy
was used in the process of completing the task. The
most amazing results were with the task Building a
Model. No matter what type of learner you are,
students do better at building a model when they
can see a representative model, hold it, ask questions
about it, and hear or see the directions on how to
build it. Hands-on activities are most effective when
a model is provided.

Memorizing words, especially after having
just heard them, is a hard task for any student. The
ADHD students did much worse with only listening
than the Non ADHD students. This goes along with
the research that says ADHD students have auditory
deficits. Although Non ADHD students also had a
hard time with memorizing words after only
listening to them, they don’t have as much of a
problem with the memorization as the ADHD
students. This tells me that it is especially important
for ADHD students to provide a mnemonic device,
written support, and an auditory cue to memorize
well.

Answering questions about a story when
your only exposure to it was listening to the teacher,
is hard for all students. This is like being in a
classroom and listening to a lecture and then taking
a test on it. The results may not be so good. With
task three, Story Memory, both groups did much
better after taking notes while listening to the story
and answering the questions. However, the Non
ADHD students did better than the ADHD students,
even with note taking. I think this is because writing
and listening require two different skills at the same
time and research tells us this is difficult for ADHD
students. They need to focus on one task at a time
and have it broken down into small pieces. Even
though the ADHD students did better on the task
with note taking, they could have done even better if
the notes had been given to them before the story
was read, and then answered the questions after the
reading was done.

As an ADHD student, I have concluded
that the best approach to learning is a combination of
visual and auditory cues and hands-on activities

with a representative model to refer to. Lecture only
as a method of learning is not effective for ADHD
students, or any students, for that matter.
Memorizing facts is almost useless unless there’ s a
combination of strategies used such as a mnemonic.

We proved hypothesis one: Non ADHD
students accomplished tasks with auditory
instructions better than students with ADHD.

We proved hypothesis two: Both ADHD
students and Non ADHD students completed the
tasks with a higher score when multiple approaches
to the tasks were

» . Extension and Application

If T were to replicate this study I would
make some changes. [ would like to see if ADHD
students could do even better with a story exercise
when notes were given out before the story. This
way, the students could concentrate on listening to
the story, instead of writing.

I might try another approach to
answering questions instead of writing down the
answers. [ know that ADHD learners usually do
I would ask the
questions at the end of the story and record the

better talking than writing.

answers. Then I would score the task. This is just
one more way to see if the learner is comprehending
the material that is being delivered.

I could easily replicate this study, and
anyone else, too, because all the directions and tasks
were well thought out. If I did it again, I would do it
with a larger sample size. It's hard to get ADHD
students to volunteer when you don’ t have a way to
screen them to find out who they are. ADHD is a
medical diagnosis and you have to be careful of
confidentiality issues. I did this with friends of the
family and community that we knew had the
diagnosis. A larger sample size would better validate
the results, but it would also be harder to get the
numbers of ADHD students you would need.

It has been two years, now, since I began
this study. From 2008 to 2010 I have created two
presentations.
presentation that highlights the study I did. I was
invited to give this presentation to science classes at
Kadena Middle School. Superintendent Ms. Martha
Brown invited me to give this presentation to all the

The first is a Power Point

principals of the Department of Defense Dependent
Schools on Okinawa in 2009.



The second presentation is a combination
Power Point presentation and video presentation
that I co-authored with my Mom. The presentation
highlights the brain research on ADHD and effective
teaching strategies to use with ADHD students. The
video clips highlight testimonies from ADHD
students and parents on what works and doesn’ t
work for them at school. I gave a presentation with
this Power Point/Video to a university class for
aspiring teachers in November, 2010.

>,
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»»"" Appendices
»

Chocolate Fever
Write two things that describe Henry Green
1.
2.

Describe something about Mark.
1.

Say two things about Elizabeth.

1.

2.

What happened at the beginning of the story?
What happened in the middle of the story?

What happened at the end of the story?

Name four things Henry ate for breakfast.
1.

2.
3.
4

How does Henry like his chocolate?
1.

Gk W

What did Henry put in his pocket to have as
snacks at school?
1.

When Henry looked at his arm and the back of
his hand, what did he see?

Outline Notes on Who Moved My Cheese?
Give two characteristics for each character.

Sniff Scurry
1. 1.
2. 2.



Hem Haw
1. 2.
2. 2.

Common (the same) things these four
characters did.

How did the story begin?

What happened in the middle of the story?
How did the story end?

What did Hem and Haw do when they found
there was no cheese at Station C?

What happened to Hem and Haw when they
became so comfortable at Station C?

What did Sniff and Scurry do when it was
time to change?

Task Score Sheet
Name of Student

Score with auditory prompt only
First Try

Score with auditory prompt, visual prompt,
mnemonic device, paper and pencil
Second Try

Building with LEGOS
Build the model with written instructions only,
limit of 5 minutes.
First Try:
Time:
Completed Correctly Completed Incorrectly
Not Completed
Build the model with written instructions, and a
visual model, no time limit.
Second Try:
Time:

Completed Correctly Completed Incorrectly

Not completed

Reading Passage and Questions
Chocolate Fever: Number of questions
answered correctly
Who Moved My Cheese:

correctly

Number answered
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