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1 Applications

Basic information on the data analysis of screening results is available in the
RehaCom manual, Chapter "Screening and Diagnostics".

In the Working Memory screening module, visual-spatial memory span and visual-
spatial memory functions are measured.  

The task is also used to test the implicit visual-spatial learning and the working
memory.  

This screening module has applications in experimental psychology,
neuropsychology, rehabilitation, psychiatry, pharmacopsychology and industrial
psychology.

Fig. 1: Working Memory  screening, instruction phase

The screening is similar to the classic Corsi-Block-Tapping.
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2 Target group

A brain injury often leads to disorders of memory function. This has far-reaching
consequences for the lives of patients and their relatives.

Depending on the location and extent of damage, the range of changes in a patient's
performance varies from relatively minimal losses that are partly difficult to
operationalize, to serious disorders that make coping with everyday life
independently impossible.

Memory deficits are usually particularly stressful and, compared to limitations of
motor skills, are more likely to lower self-esteem. After attention deficit disorders,
memory disorders are the most common consequences of brain damage. On more
than 60 percent of all patients, significant mnestic abnormalities could be noticed
(Prosiegel, 1988).

Short-term and working memory

Short-term memory refers to a storage area which holds information for seconds,
with limited capacity for newly recorded or just mentally "used" information. Up to
about seven units of information can be temporarily stored here for a few seconds.
Through repetition (rehearsal), the information may be stored in short-term memory
for longer. All complex and longer lasting memory performance are associated with
long-term memory, which has no limitation as to its duration and memory capacity.

The working memory model of Baddeley and Hitch (1974; Baddeley, 1997)
postulated several short-term memory systems, controlled or coordinated by a
higher authority ("central executive"). The memory systems are distinguished
according to the stored contents: The "phonological loop" is used to store verbal
information, and the "visuospatial sketchpad" stores visual-spatial information.

Diagnosis of short-term / working memory

This screening test is used for testing simple memory span (simple information
holding) and simultaneously checks the retention and processing of visual-spatial
information.

Similar to the Corsi-block-tapping, the visual-spatial memory span is measured by
the maximum length of the memorized dot patterns that can be reproduced
immediately without errors.

Source: Schellig, D.; Drechsler, R.; Heinemann, D.; & Sturm, W. (2009). Handbuch

neuropsychologischer Testverfahren [Handbook of neuropsychological test

methods]. Göttingen: Hogrefe.
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3 Structure

Ten dots are presented in a circular arrangement. 

Fig. 2: Circular arrangement of  dots, colored dots light up in the sequence to be memorized

Individual dots sequentially turn red and fade. The first sequence consists of two
random dots out of the 10 lighting up in a particular order. After the sequence is
presented, the patient must select the same dots in the same order as they were
presented. Each sequence is new, meaning sequences do not repeat the previous
sequence. If the patient selects a sequence of dots correctly, the number of dots
increases in the next sequence.

The task is to register and memorize the presented sequence of dots lighting up.
The patient should try to memorize the sequence and position of the red dots and to
reproduce them. 

The program is adaptive, adjusting the difficulty according to the performance of the
client. If the patient makes a mistake, the degree of difficulty is reduced.

The screening ends after the patient incorrectly reproduces two consecutive
sequences or after 7 minutes.
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4 Implementation and Duration

The screening starts with an exercise, in which a sequence of two dots has to be
reproduced correctly. 

Fig. 3: Practice screen

After the exercise is completed, the test starts.

 

Fig. 4: During the screening  
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The patient has to memorize and reproduce the position and sequence of the
colored flashing dots. 

The first sequence includes two dots lighting up, and while the patient reproduces
the sequences correctly, the number of the dots that light up increases. The
sequence is extended whenever two consecutive sequences of the same length
were reproduced without a mistake. When a mistake occurs, fewer dots are
presented, i.e. the sequence length decreases.  

When two consecutive sequences are reproduced incorrectly, the screening ends. 

If the patient works on the task continually without incorrectly reproducing two
consecutive sequences, the screening ends after 7 minutes. 

Duration

 2–7 min.
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5 Data analysis

Basic information on the data analysis of screening results is available in the
RehaCom manual, chapter "Screening results".

In the Working Memory screening module, one Z-value is calculated.

Z-value: Memory span

The patient’s memory span is based on the highest sequence length measured in
number of dots, reproduced without mistakes in position and order. The memory
span must be confirmed by completing two consecutive sequences with the same
number of dots.

Details

Detailed information on the results of the screening can be displayed via the
"Details" button. On the right side of the Details display, all conducted screenings for
Working Memory are listed by date. Results marked with an asterisk (*) indicate that
the particular screening was canceled. In this case, the evaluation is incomplete (i.e.,
no Z-values are displayed). 

The detailed analysis allows the presentation of a maximum of three results at the
same time. The first and the last fully completed screening is preselected; however
you can change the selection by clicking the checkbox next to the date of the results
you want to see. The display in the performance diagram and the table changes 
accordingly. The background color of each row of results corresponds to the line
color in the diagram.

In the table, a row of results is assigned for every date selected on the right side. The
columns have the following meaning: 

Date: Date of the screening

Memory span:Highest sequence length measured in number of dots, reproduced
without mistakes in position and order.

Max. level: Max. level reached (Memory span - 1)

Correct: No. of correct reproduced dot patterns (of any length) all together

Mistakes
Order:

Sum of sequences with all correct dots, but marked in the wrong
order

Mistakes
Position: 

Sum of sequences with incorrect dots marked

Z-Value
Memory

Calculated Z-value for memory span
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Span:

The percentile rank is presented after the Z-value in parentheses. The given value is
an approximation based on the Gaussian normal distribution.

The performance graph shows the number of correctly reproduced sequences per
memory span. Characteristic is a distinct performance peak in a closed memory
span (in Fig. 5: memory span 5).

In the example, a dot pattern of 5 consecutive points could be correctly reproduced
10 times, a pattern of 6 dots 5 times, and a pattern of 4 dots 2 times.

Fig.5: Working Memory  screening results, v alues of  a person without memory  disturbance
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