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PROPRIOCEPTION AND HANDWRITING
The Journal of Physical Therapy
Science published research on 19
healthy children to investigate the
association between proprioception,
including joint position sense and
kinetic sense, and handwriting
legibility in healthy children. To
assess joint position sense, each
participant was asked to flex their
right elbow between 30° to 110°
while blindfolded which
was analyzed 3D motion Analysis.
Kinetic sense was assessed using
the Sensory Integration and Praxis Test. The children were directed to write 30 words and
then the legibility of their handwriting was scored for form, alignment, space, size, and
shape. Data analysis revealed:
1. significant negative correlation between handwriting legibility and kinetic sense.
2. no significant correlation between handwriting legibility and joint position.
The researchers concluded that additional research is needed to determine the association
of handwriting legibility and speed with joint position sense of the elbow, wrist, and
fingers.
Reference: Hong, S. Y., Jung, N. H., & Kim, K. M. (2016). The correlation between
proprioception and handwriting legibility in children. Journal of physical therapy science,
28(10), 2849-2851.

Now You See It, Now You Don’t – includes 20 worksheets to
practice kinesthetic skills without visual input. Some children
rely too much on the visual system when completing visual
motor activities. These worksheets encourage a child to use
his/her kinesthetic sense (where the body is in space) to
complete a visual motor task rather than relying on the visual
system. The ebook includes 10 easier worksheets and 10
harder worksheets. The theme is animals and sports. FIND
OUT MORE INFORMATION.
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LETTER REVERSALS AND ADHD

The Journal of Attention Disorders published a large study on 1109 children with
possible ADHD to examine the relationship of static reversals, handedness and gender to
reaction time variability (RTV). If ADHD was present, the child was rated as mild,
moderate or severe. Using parent report and observation, the age at which the children
were still manifesting static reversals and handedness was recorded.
The results indicated that:


letter reversals were still present in 40.8% of the 3 to 6 year olds, 42.9% of the 7-8
year olds and 16.3% of the 9-11 year olds.
 both-handed girls had longer RTs but were less variable in their RTs (12 out of
208 females were both handed)
 the age of letter reversal continuation was significantly associated with RTV for
male and female children.
Previous research indicates increased RTV is associated with occasional lapses in
attention which is linked to intrusions of task negative brain network activity during task
performance. In addition, some studies of the default mode network (DMN) found
increased activity in posterior cingulate, precuneus, and middle temporal gyrus during RT
trials. The DMN is a network of interacting brain regions known to have activity highly
correlated with each other and distinct from other networks in the brain. Normally, the
DMN is active when a person is day dreaming or mind wandering.
It is hypothesized that RTV is possibly from: a temporal processing deficit, the inability
to modulate very low frequency neural fluctuations, inefficient executive control and/or
4

difficulties with regulation of energetic state. The researchers concluded that a failure of
suppression of visually symmetrical information and/or a failure of default mode
suppression may also be associated with RTV in children with ADHD.
References:
Buckner, R. L.; Andrews-Hanna, J. R.; Schacter, D. L. (2008). “The Brain’s Default
Network: Anatomy, Function, and Relevance to Disease”. Annals of the New York
Academy of Sciences. 1124 (1): 1–38. doi:10.1196/annals.1440.011. PMID 18400922
Levy, F., & Young, D. (2016). Letter Reversals, Default Mode, and Childhood ADHD.
Journal of attention disorders, 1087054715624229.

Reversal Repair is a multisensory intervention that includes twelve sequenced researchbased activities to help students with persistent letter reversals. This program builds
automaticity of oral, phonological, and written use of these frequently confused
letters. FIND OUT MORE INFORMATION.
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MATH, MOVEMENT AND MOTOR SKILLS
Frontiers in Human Neuroscience published
research on math, movement and motor
skills. The participants included 165 children,
average age 7.5 years old, who were
randomized into three groups for 6 weeks of
mathematical instruction: a non-motor group,
a fine motor math group and a gross motor
math group. The gross motor group
performed inter-limb gross motor movements
that alternated between dynamic and static
movements and involved a large range of
movement (e.g., skipping, crawling,
hopscotching, throwing, one-legged balance) while solving mathematical problems
throughout all lessons. The fine motor group manipulated LEGO® bricks supporting the
mathematical principles. Each child completed a standardized mathematical test before,
immediately after and 8 weeks after the intervention. In addition, the researchers
examined whether motor-enriched math was accompanied by different effects in low and
normal math performers and the potential contribution of cognitive functions and motor
skills on mathematical performance.
The results indicated the following:


all groups improved their mathematical performance on test scores before and
immediately after.
 improvement on test scores was significantly greater in the gross motor group
compared to the fine motor group
 no significant differences in mathematical performance were observed 8 weeks
following the intervention.
 normal math-performers benefited from gross motor math compared to both the
control group and the fine motor group although these effects were not observed in
low math-performers. The effects were partly accounted for by visuo-spatial shortterm memory and gross motor skills.
The researchers concluded that motor enriched learning activities
(particularly gross motor math instruction) can improve mathematical
performance.
Reference: Beck, M. M., Lind, R. R., Geertsen, S. S., Ritz, C., Lundbye-Jensen, J., &
Wienecke, J. (2016). Motor-Enriched Learning Activities Can Improve Mathematical
Performance in Preadolescent Children. Frontiers in Human Neuroscience, 10.

Want to incorporate gross motor movements into your math
lessons? Create some Movement Flashcards.
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MANUAL MOTOR SKILLS, DAILY LIVING SKILLS AND AUTISM
Developmental Science published research examining the
longitudinal development of manual motor skills and daily
living skills in individuals with autism spectrum disorder
(ASD). Longitudinal grip strength and finger tapping,
along with the relationship to current and future daily living
skills, was evaluated in 90 individuals with ASD and 56
individuals with typical development who ranged in age
from 5 to 40 years old.
The results indicated the following:


the participants with ASD exhibited atypical motor
development, characterized by similar performance
during childhood but increasingly poorer performance
from adolescence into adulthood.
 grip strength was correlated with current adaptive daily living skills.
 Time 1 grip strength predicted daily living skills eight years into the future.
The researchers concluded that individuals with ASD may experience increasingly more
pronounced motor difficulties from adolescence into adulthood and that manual motor
performance in ASD is related to adaptive daily living skills.
Reference: Travers, B. G., Bigler, E. D., Duffield, T. C., Prigge, M. D., Froehlich, A. L., Lange,
N., … & Lainhart, J. E. (2016). Longitudinal development of manual motor ability in autism
spectrum disorder from childhood to mid‐adulthood relates to adaptive daily living skills.
Developmental science.
Life Skills Checklists help track progress towards routine
life skills needed to succeed in the school, home
and community. The checklists have been created in
Microsoft Excel. When you record a score for each life
skill, it automatically enters into the graph for a visual
representation of progress. If you are using the document in
PDF format you will have to hand write in the score and the
graphing information. This is a great resource for tracking
quarterly progress and establishing goals.
FIND OUT MORE INFORMATION.
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MOTOR SKILLS AND EXECUTIVE FUNCTION
Mental Health and Physical
Activity published research on the
relationships between physical activity,
aerobic fitness, and motor skills to
executive functions and academic
achievement in 697, ten-year-old children.
The results indicated the following:


no relationships were observed between
moderate to vigorous physical activity and
executive functions or academic
performance.
 sedentary time was related to executive
functions and academic performance in
English in boys.
 aerobic fitness was associated with
executive functions and academic
performance in boys only.
 motor skills were associated with most measures of executive functions in both
girls and boys and academic performance in girls.
The researchers concluded that the strongest independent associations were observed for
motor skills to executive functions. Sex-specific associations were observed for aerobic
fitness and motor skills. Programs that increase both aerobic fitness and motor skills may
positively affect executive functions and academic performance.
Reference: Aadland, K. N., Moe, V. F., Aadland, E., Anderssen, S. A., Resaland, G. K.,
& Ommundsen, Y. (2017). Relationships between physical activity, sedentary time,
aerobic fitness, motor skills and executive function and academic performance in
children. Mental Health and Physical Activity, 12, 10-18.
Need activities that include aerobic fitness and motor
skills? Check out 25 Bilateral Coordination Exercises.
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YOGA AND ADHD

Yoga incorporates breathing techniques, postural control, muscle strengthening,
flexibility and cognitive control which can help promote self-control, attention, body
awareness, and stress management. These are all skills that are beneficial for children
with ADHD to practice.
Recent research analyzed the benefits of yoga in 49 children (average age 10.50 years
old) with ADHD. The participants were assigned to a yoga exercise group for an 8 week
exercise intervention, 2x/week x 40 minute sessions or a control group. All subjects were
evaluated with the Visual Pursuit Test and Determination Test prior to and after the
intervention.
The Visual Pursuit Test is used to assess visual perception involving sustained attention
and the Determination Test is used to evaluate the ability to determine multiple-choice
reaction requiring inhibitory ability and selective attention.
The results indicated the following:


significant improvements in accuracy rate and reaction time of the two tests were
observed over time in the exercise group compared with the control group.
The researchers concluded that yoga exercises can be beneficial as a behavioral
intervention for children with attention and inhibition problems.
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Reference: Chou C, Huang C. (2017) Effects of an 8-week yoga program on sustained
attention and discrimination function in children with attention deficit hyperactivity
disorder. PeerJ 5:e2883https://doi.org/10.7717/peerj.2883
Check out some of our amazing yoga resources for kids!
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BRAIN ACTIVATION AND BALL SKILLS

Do you know what parts of the brain are activated when a child learns ball handling
skills? You might be surprised to find out that catching a ball requires all the lobes of the
brain to work together! When you see a child reach their arms out to catch a ball various
steps have already occurred throughout each lobe of the brain. Let’s take a closer look at
brain activation and ball skills.

Step 1: See the details. The occipital lobe is activated to analyze the details such as
clarity, contrast and color.
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Step 2: Identify it. The temporal lobe is activity to recognize the ball’s identity.

Step 3: Distinguish it from surrounding objects. The ball’s initial location and form are
mapped out in the parietal lobe.
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Step 4: Predict the direction of the ball. The middle temporal and posterior parietal lobes
are active and predict the ball’s vector.

Step 5: Determine where to catch the ball. The frontal lobe and the parietal lobe play a
role in predicting the location of the ball by relying on prior experiential learning
including oculomotor, motor, perceptual and spatial experiences.
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Step 6: Start to move to the ball. The moment to moment 3D coordinated of the shape
and location of the ball reach the motor cortex in the frontal lobe.

Step 7: Catch, kick or dribble the ball. The motor cortex in the frontal lobe works with
the timing system in the cerebellum, the overall balance system and the reflex motor
support systems in the brain stem and the thalamus to finalize the action. If you are
dribbling the ball start the entire process over again with each dribble!
It is amazing how complex the brain activation is for a simple eye
hand coordination skill like catching a ball. Imagine the activation
during a volleyball game, tennis match or soccer game!
Help children learn how to catch, throw and kick with Teaching
Catching, Throwing and Kicking Skills. This digital download is full
of information of age progression of skills, visual picture cards, tips,
letter to parents and more! FIND OUT MORE INFORMATION.
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SELF ASSESSMENT CHECKLIST FOR IN CLASS BEHAVIOR AND SELF
REGULATION

Are you looking to encourage students to improve self regulation skills and maintain
classroom expectations? This free self-assessment checklist will help students gain
independence in school.
This checklist helps children:
1. to understand what behaviors are expected of them.
2. how to succeed in the classroom.
3. to reflect on those behaviors during class time.
Students can refer to the checklist throughout classroom work to check in on their
organizational skills, state of regulation, focus, effort, and behavior in class.
Go to https://www.yourtherapysource.com/blog1/2017/02/28/ready-work-checklist-classbehavior-self-regulation/ to download the checklist.
Students can track their own data using My Goal Tracker. This is an electronic book of
data collection forms for students to track their own progress. The student can track
his/her goals over time, by monitoring the skills over the course of a day, week, month or
quarter. Find out more information.
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NEW WAYS TO PLAY CANDYLAND INCLUDING EXERGAMING
Playing board games with children offers
learning opportunities to develop counting
skills, color recognition, fine motor skills,
self-regulation and social skills. Candyland
is an all-time classic. It was created in 1948
by Eleanor Abbott, while she was
recovering from polio and was tested by the
children in the polio wards in the
hospital. The game was submitted to
Milton Bradley and the rest is
history! Children seem to love this game
and will play it over, over, over and over
again…… You get it. It gets a bit boring after a while. Here are new ideas to change up
Candyland:
Use the cards only – Use the cards for a scavenger hunt. Turn over one card. See if the
child can race to touch an object in the room that is the same color. Hide some of the
cards around the room, gym or playground. How quickly can the child find all the blue
cards, all the red cards, etc.? Add in handwriting practice. Turn a color card over. Write
a sentence with that color word in it. Turn over three cards. Write a sentence with all
three-color words included. Make a category game. Turn over a random color
card. Write down as many items as you can that are that color.
Adapt the board game to add a tactile component for children with visual
impairments. Read about how to do it at Paths to Literacy – Adapting Candyland for
Players Who are Blind or Deaf Blind.
Add in exercise and physical activity – some
“exergaming”. Candy Game Exercises sneaks in
some exercises and physical activity while practicing
turn taking, color identification and visual perceptual
skills. This download includes 30 exercise cards, 30
regular color cards and the special cards (6 for the older
version and 7 for the new version). Use these cards
instead of the traditional color cards that come with the
Candy Land® game. If you don’t have Candy Land®,
there is a Candy Trail game included that you can print
and use with the cards. Find out more information.
Reference: National Toy Hall of Fame. Candyland. Retrieved at
http://www.toyhalloffame.org/toys/candy-land on 2/16/17.
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POSITIONING FOR PLAY
During physical play time, children
tend to move through various
positions and during sedentary play
time children tend to maintain the
same position for a longer period of
time. For example, when playing
hide and go seek children move in
all different ways such as sitting,
crawling, squatting, walking or
running. In contrast, when
completing a puzzle, using blocks
or playing a tabletop game, children
may stay in one position for a
longer period of time. It is beneficial to be aware of ideal positioning during play. In
general, it is helpful to change positions every 20-30 minutes to prevent asymmetries in
muscles and bad habits. Most of the time during play, children will move in and out of
positions frequently which is wonderful. When children are in one position for a long
period of time, there are some general guidelines based on the position of the child.
Go to https://www.yourtherapysource.com/blog1/2017/02/08/positioning-for-play/ to
download the one page hand out with all the information on positioning for play and sign
up to receive information on research, freebies and new products. The hand out provides
suggestions for positioning during play in supine (back), prone (belly), sitting and
standing.

Therapeutic Play Activities for Children– Do you work with young children with cerebral
palsy, autism spectrum disorders, developmental disabilities or delays? Are you in search
of new, creative ideas for your therapy sessions? Do you need home exercise program
sheets to encourage carry over of therapeutic activities? Do you need simple ideas that
use materials that you have around your house, therapy
room or classroom already? Do you work with children
who receive constraint or bimanual therapy? Therapeutic
Play Activities for Children includes 100 play activity
sheets with a photo of the activity, purpose of each
activity and materials list. The 12 tip sheets include
topics such as modifications, peer interaction, guided
play, prompts and several specifically for children with
cerebral palsy. FIND OUT MORE INFORMATION.
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HOW TO ESTABLISH A BRAIN BREAK ROUTINE
Do you lead or help teachers institute brain breaks in the
classroom? Try following the same brain break routine
every time to help children understand the
expectations. This allows children to give their brains a
well-deserved break from learning and help them to process
new information.
An effective brain break routine may consist of:
Deep breathing.
Brain Break Activities.
Review or introduction of academic material with movement.
Cool down with exercises to improve focus such as yoga.
Begin with deep breathing or turning on “listening ears”.
Participate in the brain break activity. You could choose
a one page brain break – Roll Some Fun or pick 5-10 cards
from these seasonal brain breaks or brain break card sets.
Review some academic material for several
minutes. Teachers may want to sneak back in some
cognitive practice
right after the
physical brain break
for a few minutes or
introduce new
material with a
kinesthetic approach.
Finish up with a few minutes of cool down and
exercises that help to improve focus such
as yoga. Try to finish each brain break session
with a calm down poem from the brain breaks
collection or the same yoga poses every time to
signal to the children that the brain break is over
and they need to return to academic work.
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10 TIPS FOR HELPING CHILDREN WITH CEREBRAL PALSY DURING
PLAYTIME

This hand out includes 10 tips for helping children with
cerebral palsy during playtime (download below). This
printable tip sheet is from Therapeutic Play Activities for
Children.
All children learn through play and exploration. Playtime
helps children to develop fine motor, gross motor,
cognitive, emotional and communication skills. Children
with cerebral palsy also enjoy and learn through play but it
may be more difficult for them to explore and interact with
their environment due to motor skill delays. Here are some
suggestions to help children with cerebral palsy during play
time.
1. Provide an open, safe space for floor time for the
child to explore.
2. If the child needs help to be positioned, vary the positions that you place the child
in for different play time experiences. Positions could include the stomach, back,
sidelying, supported sitting, all fours and supported standing.
3. Provide open-ended equipment that has many uses. Play equipment that is too
challenging, not challenging enough, or not related to children’s play interests will
not help them develop a sense of mastery in their motor play (Martin, 2000).
4. Research shows that infants show a preference for certain kinds of toys and will
display higher levels of play when using preferred toys. If necessary, change the
selection of toys in the home or classroom to increase the interest of the baby or
child (Schneider, 2009).
5. Children who are not yet crawling should spend play time on their stomachs on the
floor with preferred toys and people/peers near them but maybe slightly out of reach
to encourage movement. Musical play can encourage children to move.
6. When playing with small objects that require fine motor skills, the child should be
positioned with a stable trunk and secure base of support to allow for wrist and hand
movements.
7. Be respectful and observant of a child’s sensory preferences. Environments that
are too loud or busy may be overwhelming for some children. Some children may
dislike touching certain play objects.
8. Use simple, clear and concise directions when explaining how to play with an
object or game.
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9. If necessary, provide adaptive equipment for children with physical disabilities to
engage in active play and facilitate free movement.
10. Most of all, keep it fun. Children who enjoy playtime will be motivated to play
and learn even more!
DOWNLOAD the tip sheet and other sample pages from Therapeutic Play Activities for
Children

Therapeutic Play Activities for Children digital download includes 100 play activity
pages and 12 tip sheets. The play activities encourage the development of fine motor
skills, bimanual skills, rolling, crawling, tall kneeling, standing balance and cruising with
a strong focus on children with cerebral palsy. FIND OUT MORE INFORMATION.
References:
Martin, E. (2000). Developmentally appropriate equipment: What does that mean?
Teaching Elementary Physical Education, 11(6), 5-8.; (2)
Schneider, E. (2009). Longitudinal observations of infants’ object play behavior in the
home context. OTJR: Occupation, Participation and Health, 29, 79-87.
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VISUAL SPATIAL AND WORKING MEMORY TASK

To use this free visual spatial and working memory task print out pages 2-4. Cut apart the
cards. To practice visual spatial skills, place one card with dots and one blank board in
front of the child. The child can use a dot marker, bingo chips or coins to copy the
location of the dots on the blank board.
To add in visual memory, the child can study the card with the dots for a certain amount
of time. Turn the card over. The child must remember where to place the dots on the
blank board.
There are also blank templates included to create your own patterns to vary the degree of
difficulty.
DOWNLOAD the Visual Spatial and Working Memory Task
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SHAVING CREAM TRACKS – FINE MOTOR AND SENSORY ACTIVITY

Shaving Cream Tracks is a fun activity to set up that encourages fine motor skills, tactile
input and crossing midline. You will need plates, toy cars and shaving cream for this
activity. This idea is from Therapeutic Play Activities for Children.
Place the plates in front of the child or one large tray. Squirt shaving cream on each tray.
Put a toy car in the shaving cream. Demonstrate driving one toy car in the shaving cream
leaving tracks.
Encourage the child to play with each toy car as they are positioned in the picture using
the more involved hand. This set up requires the child to reach in all different directions
such as midline and reaching across the body to the other side (crossing midline).
If you are concerned about the child mouthing the shaving cream try whipped cream or
flour instead.
This activity is from Therapeutic Play Activities for Children. This digital
download includes 100 play activity pages and 12 tip sheets. The play activities
encourage the development of fine motor skills, bimanual skills, rolling, crawling, tall
kneeling, standing balance and cruising with a strong focus on children with cerebral
palsy. FIND OUT MORE INFORMATION
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SIDE STEPPING BALL DROP ACTIVITY
Side stepping ball drop is a fun
activity to set up that encourages
standing, side
stepping, reaching, crossing
midline, trunk rotation and wrist
extension. You will need recycled
cardboard tubes, tape, balls (that fit
inside the tubes) and a bench. This
idea is from Therapeutic Play
Activities for Children.
For set up, tape the recycled
cardboard tubes along the wall near
the back of the bench. Place each
tube far enough apart so the child
should side step to get to the next
tube. Make sure the bottom of the
tubes are on top of the bench. This
will prevent the balls from rolling
away and encourage your child to
keep his/her focus on the activity.
Place the bowl of balls or one ball near the first tube. The child can pick up a ball and
place it inside a tube. Encourage your child to take turns with the left and right hands
when picking up a ball. When the child side steps to the next tube, refill the bowl with
new balls and place the bowl on the other side of the child. For example, in the picture
the bowl is to the right of the child. When the child moves to the next tube, place the
bowl to the left of the child. If needed, place your hands at the child’s hips to provide a
key point of control to assist with standing or squatting.
If you do not have a bench, try using a large cardboard box. If you want to work on
strengthening the hip muscles, try the activity in tall kneeling.
This activity is from Therapeutic Play Activities for Children. This digital
download includes 100 play activity pages and 12 tip sheets. The play activities
encourage the development of fine motor skills, bimanual skills, rolling, crawling, tall
kneeling, standing balance and cruising with a strong focus on children with cerebral
palsy. FIND OUT MORE INFORMATION
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