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Tactile Working Memory involves the bodily-
tactile system and includes the sense of touch. 

•Through the bodily-tactile modality people with 

deafblindness could learn, communicate, and 

connect with the world. 

•The importance of the sense of touch is 

recognized and bodily-tactile strategies have 

been implemented in the approach for people 

with deafblindness.



Working memory allows us 
to hold information in mind                                    

without losing track of                                    
what we're doing

What is Working Memory (WM)?



Topics
1) The sense of touch and the processing of information 

- Sensory Processing Approach

- Information Processing Approach

2) Understanding WM through the bodily-tactile system

- Bodily-tactile sensations, perception & cognition

3) Understanding WM in the bodily-tactile modality

- Tactile Working Memory Scale (TWMS) 

- Mediating effective learning strategies



“Although people with deafblindness may 
vary in their use of their residual senses 

and differ in their                                                   
approach  to communication,                                   

the sense of touch                                            
is so crucial for all                                            

people with deafblindness”. 

Linda Eriksson
a person living with deafblindness 



We should view deafblindness

as a positive state in which active touch, 
bodily movements, postures and hand 
gestures, are the pre-eminent source of 
information and not as a negative state of 
being in which sight and hearing are not 
present



Many names for our sense of touch

•Haptic sense

•Tactile sense

•Somatosensory sense

•Bodily-tactile sense



When hearing and vision are lost simultaneously 
there is a high risk that the processing of information                                 

will be fragmented or limited.

• Interventions 
compensating for 
limitations in hearing and 
vision
•An environment that 

allows to make the best 
use of the bodily-tactile 
modality.

• Unisensory
Information processing

• Multisensory
Information processing



1) Sensory Processing Approach:                                    
Unisensory- Multisensory processing

Unisensory
Segregation

Multisensory
Convergence

Multisensory
Integration or Transfer



Multisensory Integration: 
merging of information from different 

sensory modalities

• Synchronous manner                                                                                    
simultaneous occurrence

Multisensory Transfer: 
transfer of information between 

sensory modalities

• Non-synchronous manner                                       
sequential occurrence 

up-down
motion 
(visual)

silence-sound
alternation
(auditory)

touch- no touch
alternation

(bodily-tactile)

visual auditory



Distinct brain regions or networks supporting 
Unisensory & Multisensory



2) Information Processing Approach
An individual`s  sensory, perceptual and cognitive 

processes are explained by a model where 
information flows through and is                            

perceived, processed and interpreted in                              
one or more processing units.



• PERCEPTION

According to this model information processing starts by actively seeking out 
and focusing on the bodily-tactile available information from the surrounding 

environment(Nicholas, Johannessen & van Nunen, 2019; Gallace & Spence, 2009) 
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Different bodily-tactile processing units  are supported by distinct brain regions 
and are all highly interconnected with several overlapping networks                              

(Gallace & Spence, 2009)
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•A  neuroimaging study has shown that tactile learning 
and tactile training (tactile discrimination/braille 
reading) modified the plasticity in the somatosensory 
brain of normal subjects (Saito, et. al., 2007; Debowska
et. al., 2016). 

•A developmental study on infant brain responses 
showed different  brain activation patterns during felt 
touch and observed touch  (Meltzoff et. al. 2018)

Neuroplasticity in the somatosensory system



(a) during Felt touch                                                          
(being touched on their hands) 

(a) during Felt touch 
the somatosensorybrain areas were activated

(b) during Observed touch the visual brain areas & 
the somatosensory brain areas were activated  

Infants can have an awareness of the connection between bodily "self" and 
"others" early in development this may lay the groundwork for imitating and 
empathizing with others.

(b) During Observed touch                                                                                                     
(observing another person being touched on their hands)



•An electrophysiological study found significant 
functional change in the somatosensory brain area of 
children with vision and hearing loss in comparison to a 
control group of seeing and hearing children (Charroó-
Ruíz, et al., 2012). 

• This study gives evidence of neuroplasticity in children 
with vision and hearing loss and suggests that in the 
simultaneous loss of hearing and vision at very early 
stages of neural development, the bodily-tactile 
modality acquires a more important role in these 
children’s contact with their surroundings. 



The bodily-tactile system is a 
complex and adaptive system

- Bodily-tactile sensations 
- Bodily-tactile perception
- Bodily-tactile cognition

Understanding WM 



Bodily-tactile sensations



(pain)

(temperature)

(light touch)

(pressure)

(vibration)

(proprioception)

The bodily-tactile sensations are:
-formed by  multiple types of sensations received from the 
surface or inside the body 

- distributed throughout the body
involve different type of receptors.  

For most of these bodily-tactilesensations that are received
from the skin, muscles and joints  the primary destination in the 

brain is the parietal/somatosensory cortex.  
Only pleasant touch is processed in the insular cortex. 

representing theawareness of emotions
& self awareness



The information from the skin, tendons, muscles, 
and joints are carried up the spinal cord to the 
brain/somatosensory cortex so a person can feel 
the different bodily sensations. 

The somatosensory cortex is organized to reflect the way the body 
is laid out (body map). The body map isn’t scaled to body size but 
reflects sensitivity: the hands and face are relatively small 
physically, but because they are highly sensitive to touch, the 
parts of the somatosensory cortex that represent them are 
disproportionately large. 



Independent functions                                                          
of bodily-tactile sensations

• Impairments of 
proprioception in patients 
with Parkinson’s Disease 

• Poor Proprioception and 
“atypical” body 
positioning in CHARGE 



Interrelated functions
of bodily-tactile sensations

• Since there are no «wet receptors» in the 
somatosensory system, we learn to perceive 
wetness through the interaction between moisture  
and the bodily sensations of temperature, light 
touch, pressure and pleasant touch (subjective 
awareness of pleasantness).

The biology of skin wetness perception (Filingeri & Ackerley, 2017) 



A quiz question?

• Can you describe how water feels  
without saying wet?



• This picture from the film depicts the 
moment in 1887 when her teacher, Anne 
Sullivan, spelled “W-A-T-E-R” into one of 
Helen Keller’s hands while water streamed 
into the other hand of the seven-year-old 
girl. 

• This was Keller’s awakening, when she made 
the connection between the word Sullivan 
spelled into her hand and the tangible 
substance splashing from the pump, 
whispering “wah-wah,”—her way of saying 
“water.”

The perception of the bodily-
tactile sensation of wetness

temperature,
light touch, 
pressure 
pleasant touch 
(subjective awareness of pleasantness)



Bodily-tactile perception:                                                          
the interpretation of tactile sensations



The ability to use active touch and motion

• to gather information about 
the surface properties of 
objects (smooth/ rough, 
hardness/softness) 

• to gather information about 
the physical dimensions of 
objects (weight, shape, size)

• to identify similarities or 
differences among objects

• to categorize or group objects

Tactile object identification

• to locate objects in the 
external environment

• to locate places in the 
external environment 

Tactile object location  





Bodily- Tactile                          
Spatial Navigation

People with deafblindness 
rely primarily on bodily-
tactile information and self-
to-object spatial coding to 
update the position of the 
body in the space and 
orient themselves in the 
environment, when 
tactually determining an 
accessible pathway 



A dual neural pathway system involved in                                                                                       
tactile object identification (“what” pathway) & tactile object identification (“what” pathway). 

(Reed, Klatzky, & Halgren, 2005; Nicholas, Johannessen & van Nunen, 2019)



Bodily-tactile cognition
the systematic organization and integration

of tactile sensory-perceptual information



Tactile Working Memory
Working Memory in the bodily-tactile modality:

The ability to use active touch and motion 

to hold in mind bodily-tactile information 

and use it in the moment 



Working 
Memory

Cognitive
Working 
memory

Social
working
memory



Cognitive Working memory 
Keeping in mind and tracking task-
relevant information according to the 
needs of the moment

• Maintaining Attention 

• Remembering

• Planning/Organizing/Updating

Social working memory 
Keeping in mind what has occurred in 
the past and then integrate this social 
information in order to achieve a 
cohesive understanding of the present

• Perceiving and recognizing the 
emotional states of others emotion 
perception (emotion perception) 

• Interpreting the behavior of others in 
terms of mental or emotional states 
(mentalization/social cognition)  

• Facilitating joint-attention, turn-
taking (social interaction)



Distinct brain regions supporting                               
cognitive working memory (CWM) and                          

social working memory (SWM)                                                                        
(Meyer, Taylor & Lieberman, 2015)



WORKING 
MEMORY 

keeping
cognitive & 

social
information

in mind

COMMUNICATION
LANGUAGE 

PROCESSING



3) The Tactile Working Memory Scale (TWMS)



• Recognizing environments or settings 
in which the individual will function on 
an optimal level (ecological) 

• Focusing on the bidirectional and 
reciprocal exchanges between the 
person and social partner over time 
(transactional). 

• Integrating intervention into 
assessment and to support the 
individual to successfully perform 
(dynamic)

Pages 44 – 50



20 items within 3 theoretically derived domains 
that measure the cognitive and social cognitive 
processes of tactile working memory                                                 
during tasks/activities & social interactions: 
ENCODING
(detection and initial interpretation)
MAINTAINING
(temporarily retaining) 
MANIPULATING
(actively controlling attention)

Fougnie, D. (2008). The relationship between attention and working memory.



Item 3:  Uses active touch and motion to 
identify similarities or differences among 
objects (tactile object identification)
Item 6: Uses active touch and motion to 
locate a place when navigating within an 
environment (tactile object/place 
location)
Item 9: Uses active touch and motion to 
capture the emotionally triggered bodily 
signals or reactions of the partner (tactile 
social working memory)
Item 18: Maintains information of specific 
episodes from the past in the present, 
especially when partner guided long-term 
working memory strategies are provided



The dynamic principle of TWMS assessment:
integrating intervention into assessment



•Mediating effective learning strategies



Social Cognitive 
Strategies:

Optimizing the                           
social environment                                     

within a bodily-tactile 
modality

• Detecting and following the social 
attention of the person  in a bodily-
tactile manner (i.e., joint attention)

• Being reactive to the emotional 
needs and moods of the person in the 
bodily-tactile modality

• Stimulating reciprocity and turn-
taking social interactions in a bodily-
tactile manner

• Providing many opportunities for 
bodily-tactile interactions



Providing 
many 
opportunities 
for bodily-
tactile 
interactions



Tactile Perceptual 
Strategies:
adapting the                                            

learning environment 
within a bodily-tactile 

modality

•Providing opportunities for 
shared exploration (tactually 
examining objects together)

•Supporting the person to 
systematically explore an 
object, localize an object or 
localize a place

• Providing time and 
opportunities  for tactile 
exploration



Providing time and opportunities  
for tactile exploration



Tactile Cognitive 
Strategies:

promoting cognitive 
strategies that support 
tactile working memory

• Association strategy: supporting the person to 
sequentially touch and associate the new 
information with things she/he already knows 

• Narrative memory strategy: supporting the 
person to formulate a personal memory of an 
event in a narrative format 

• Chunking strategy: providing a sequential 
chunking strategy in which the bodily-tactile 
information is arranged in step-by-step order 

• Tactile-spatial rehearsal strategy: guiding the 
person to repeat the “to-be-remembered” 
bodily-tactile information in a purposeful 
manner

• Metacognitive conversation strategy: 
engaging the person to think consciously 
about his/her learning and thinking processes 



Association strategy

• How does the person with 
deafblindness who has a basic 
understanding of a tree within the 
bodily tactile modality understand 
a bush?

• A bush has aspects like a tree, and 
so in this case the person and his 
interaction partner must 
sequentially touch and tactually 
explore the leaves and branches of 
the bush. 

• The bush is also like a wall, in this 
case the child and his interaction 
partner must track and trail along 
the edge to find the opening, thus 
the bush is a “tree-wall”. 



Narrative memory strategy- helping formulate a personal 
memory of a shared event/activity in a 
narrative format, such as, providing a 
thematic coherent script (i.e., the 
story  exploring a tree-trunk in bodily-
tactile manner )

- engaging the person in a memory 
dialogue in the bodily tactile modality, 
during or immediately after the 
event/activity)

- providing opportunities for the 
person to share the “personal 
narrative” that provide material for 
conversation about a shared past 
event (joint reminiscing) Exploring a tree-trunk in bodily-tactile manner



Sequential chunking  strategy & 
Rehearsal strategy

• Introducing a counting sequence 
that helps the person to keep track 
with the “here and now” 
information and to relate to what 
comes next

• ONE-TWO-THREE ...PUSH the 
tree! 

• Guiding the person to 
systematically repeat the bodily-
tactile counting sequence (tactile-
spatial rehearsal strategy) 

• Scaffolding the person with 
deafblindness to take initiatives to 
start the counting sequence himself

Two interaction partners are involved in a bodily-tactile activity with 

a person with deafblindness. The activity is about pushing and shaking a wet tree, 
while the rainwater falls on them.

The rainwater falls on the person with deafblindness making him feel wet

and he is thrilled.



Metacognitive conversation: It is about how the teacher/interaction partner 
notices, describes or discusses the person´s mental processes, while asking 
questions regarding his/her thinking process.                                                                              

. 

The interaction partner involves the person in a 
tactile multi-party conversation and provides an 

opportunity for the person to take a listening 
role or an overhearing role during a tactile 

multi-party conversation

Metacognitive conversations may facilitate 
equal participation and invite the learner 
into a dialogue about thinking about how 
they think and to be reflective about what 
they understand



•Working memory in the bodily tactile modality is 
linked to various sensory-perceptual and 
cognitive functions and can be flexibly used to 
support a variety of tasks performed in daily life 
and in social contexts. 

•Supporting Tactile Working Memory strategies in 
people with deafblindness may help promote 
communication and language development, 
reveal cognitive potentials and improve social 
connection.

In Summary




