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form A, subjects are asked to complete number connection task (1. 2. 3...) while in form B. subjects are
asked to complete a number - letter connection task (1-A, 2-B, 3-C...), requiring them to switch between
two sets of stimuli, hence adding the cognitive load of directing behavior according a complex plan.
Developed by the U.S. Army around 1944, the test became part of the Army Individual Test of General
Ability and was given the name Trail Making Test, and is now part of the Halstead-Reitan Test Battery
and the test is considered to be within the public domain and thus may be reproduced without permission.
The test was standardized by Partington and Leiter who found the test to be a good predictor of general
mental ability Kay, Gary G. (1984). Rey Auditory Verbal Learning Test (RAVLT) is one of the most
common and useful methods of assessing memory functioning. Using the word list-learning paradigm.
subjects are asked to remember as many words as they can in five repeated readings. According to
Schmidt, M., (206) the RAVLT is useful in evaluating verbal learning and memory, including proactive
inhibition, retroactive inhibition, retention, encoding versus retrieval. and subjective organization. The
Auditory Verbal [earning Test was developed by André Rey and first published in France in the 1960°s.
The list learning format that it utilizes has become virtually the standard for verbal learning tests as can be

readily seen when examining the California Verbal Learning Test, WMS-III Word Lists Test. and
Hopkins Verbal L zarning Test.

3.2 Psycho physiological experiment
Is realized with Instruments constructed by Biofeedback Computer Systems Laboratory. Research
Institute for Molecular Biology and Biophysics, Novosibirsk. Russia.

We have realised ‘his measurements having as subject 36 students from South East European University-
Tetovo, Macedonia (http://www.seeu.edu.mk).
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Figure 1. Psycho physiological measuring with biofeedback

The biofeedback test situation was to reveal impairment of performance abilities by immersing a person
into psycho physiological model of stress situation (as stress we comprise the learning tasks). We have

based the psycho physiological measuring with biofeedback on RALLY. which is a car race game. The
speed of player’s car depends on his heart rate (HR).
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Figure 2. RALLY car race game for measuring biofeedback

The calmer the subject is. the faster the car moves. The monotonous condition is simulated by long flat
road. and the task to reduce HR induces development of fatigue in the subjects.

Figure 3. Psycho physiological measuring with students - biofeedback on RALLY

Time of reaction to the obstacles which appeared occasionally on the racer’s way measures the power of
the distributed attention and correlates with the performance level. The game-based biofeedback
technology in our study was used to achieve the following goals:

- to model situation of ambiguity
to reveal i1dividual stress response pattern
to train se! f-regulation techniques
The experimental situation involved high level of ambiguity for subjects because:

—  Biofeedback method appeared to be new and unknown for a subject

— Informaticn incompleteness for a subject was based on the use of uncertain instructions

— A subject vas aware of the aim of the experiment but was not instructed how to achieve this aim
In this test. attention concentration level was registered determined by the latent response time (RT) to
obsiacies: (Tocks: appearing on the road). Successful performance during stress test depended on the
subject’s skill of hzart rate control.
We calculated: rezction time (RT), omissions (inattention), commissions (impulsive reactions) and time
of performance (PT) as indicators of attention and concentration and heart rate (HR) as indicator of stress-

regulation ability. We had student participants out of which: 36 healthy students. 12 girls, 24 boys. mean
age 20,92, 15

Example for RT of one student:

Reaction time in one subject
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Figure 4. Reaction time for one subject

The reaction time is diminished 60%, which is an excellent result.
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We have chosen Empirical evaluation method and contextual inquiry, interviewing and observing users in
context. in which .1 prototype is constructed and tested by users in real-world environment iteratively.

S Results 2nd analyses

eaction time in male subjects

Figure 5. Reaction time in male subjects

MALES T-test showed significant changes of the reaction time between RT | and RT 6, (p<0.009). RT |
. and RT 2. (P<0.0 ) and RT 5 and RT 6, (p<0.02)

The number of oniissions is much greater after the first task. Interpretation: Difficult task or the students
feel tired.

Figure 6. Number of omissions in male subjects

. No changes in the time of performance. After a few worse results, the students manifested improvement
of the total time for performance (adaptation in the test situation)
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Figure 7. Time of performance in male subjects

The commission’s number is much greater after the third task (they are bored or tired. or the task is to
hard?)

Number of commissions in male
subjects
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Figure 8. Number of commissions in male subjects

No changes in heart rate (it must be under 10% for success) They didn’t understand the self-regulation
through sympaticus/parasympathicus balance

Heart rate in male subjects

Figure 9. Heart rate in male subject
2) FEMALES: The t-test showed significant changes of the reaction time between RT 1 and RT 6 p<0.03

in females.

Figure 10. Reaction time in female subject

Omissions are grezter after the four task (attention is diminishing because of boring or tiredness)
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omissions in female
subjects

Figure 11. Number of omissions in female subjects

The greater impuliive reaction (commissions) after the 5-th task could be interpreted with the feeling of
boring / fatigue. Statistical analysis showed significance at the level p<0.03.

Numbers of comissions in female
subjects
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Figure 12. Number of commissions in female subjects
Heart rate is more flexible in girls, but they still didn’t succeeded great changes

Figure 13. Heart rate in female subjects

WHOLE GROUP Testing are given below:
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Reaction time in the whole group

sessions

Figure 4. Reaction time in the whole group

T-test showed sigriificant results for: RT 1 and RT 2 (p<0.004), RT 5 and RT 6 (p<0.009) and finally RT
I and RT 6 (p<0.0005).

missed reactions

.4
sessions

Figure 15. Number of omissions

Number of omissions in the second session is much greater than in the assessment which means ~difficult
task/ distractibility/ lower attention™.

Figure 16. Impulsive reactions in the whole group

The impulsive reactions (low attention/distractibility) are accentuated after the third session (practical
issue of the e-learning method).
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Heartrate in the whole group

Figure 17. Heart rate in the whole group

All students didn t succeed to learn how to manage the autonomic nervous system. Heart rate stays
unchangeable.

ibjects (players)

Figure 18. Indices of effectiveness
The overall testing strategy for Usability testing was divided into: One-on-one testing and a group testing
using the Co-discovery technique (working together) and active intervention technique (the observer is
actively participaing and assisting). We defined one class of users. In addition, we conducted
performance measurement test to quantify usability requirements such as time to complete a task, time to
learn, rate of erros and subjective satisfaction. All the participants have tested the software. After the
usability test we had collected a great deal of data from the participants we had. In order to handle those
data we have used the triangulation technique from Dumas and Redish (1999), were we look at all data at
the same time to sce how the different data supports each other.
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and qiestionnaires test observation

igure 19. (Triangulation technique) Dumas and Redish (1999) p.310

We tabulated the data for the performance measurements using the next usability attributes: time to learn,
speed of performance, rate of errors, Subjective satisfaction, and Frustration for the both classes of users
Experts and novices.










