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Results of the Research About the Effec-
tiveness of Developing Cognitive Skills 
with Cerevrum Game’s Help



Cerevrum Game Trailer

CEREVRUM—Gear VR trailer

https://www.youtube.com/watch?v=DUcmuoW27UM

https://www.youtube.com/watch?v=DUcmuoW27UM
https://www.youtube.com/watch?v=DUcmuoW27UM


Stardust Heroes

Set in a world of powerful spirits, players challenge their brains with di�erent games to win the favor 

of the gods. From a central location, the players are using portals to get to two mini games – a galac-

tic shooter called “Stardust” and a fantasy game called “Heroes”. Each mini game has three cognitive 

tasks whose di�culty increases with each successful completion of a round. Thus, the number 

of test objects and other parameters increases over time.

Laser Drones
Pew-Pew
Firestorm

Excessive Cubes
Constellation Memory

Polygons

Cerevrum Game Overview



S T A R D U S T

• The gun fires N colored spheres and they hang in the air for a while

• The player has to remember the colors of the spheres

• All spheres become grey

• Then, the spheres chaotically fly around and come to rest

• The gun changes its color to one of the colors showed in step 1

• The player has to select the sphere that was originally colored in the color 
of the gun

• Next, the balls shu�e again and the gun changes its color – the player has 
to select the right color again

• After N tries the gun shoots at the target and the damage depends 
on the percentage of correct answers

Laser Drones

The objective of the player is to remember the colors of the drones and find the right drones after they chaotical fly 
around and become grey.

The spheres show up Their colors disappear The spheres fly around chaotically The gun changes its color. 
The player has to find 

the sphere with the same color



S T A R D U S T

• A selection of symbols (di�erent shapes and colors) located in a row is shown
to the player

• The player has to remember the order of the symbols

• The symbols disappear

• The player is being randomly shown two positions from the row

• The player has to remember whether the symbols in these two positions
were the same or not

• Next, the new pair of positions has to be compared

• Sometimes one of the symbols in the row (while being invisible) is being re-
placed with another symbol (the new symbol is being shown for a little bit)

• If the player gets it right, the gun fires at the target

Pew-Pew 

The objective of the player is to remember the order in which the symbols are located in the row. Next, he has 
to answer whether the same symbols are in certain positions. 

Starting position All symbols are hidden If the answer is correct, 
the gun fires

If the answer is wrong, all 
symbols are being shown again 

for a short period of time

As the levels get more 
difficult, the the length 
of the row increases



S T A R D U S T

• Di�erently colored spheres align in form of a star on four circles that are locat-
ed inside each other

• The player can rotate the circles and can swap adjacent circles

• Once the player is done adjusting the circles, he presses the “Launch” button
and the missile fires. The degree of damage depends on the amount of pairs
of same colored spheres. The better the result – the larger the damage
is from the gun

Firestorm

The player’s mission is to place the spheres in the rings in such a way that there are as many pairs of same-colored 
spheres as possible.

3 pairs of the same colors



H E R O E S

• A group of adjacent cubes appears in front of the player

• The player can rotate the figure to see it from all sides

• After the rotation the figure disappears and appears again. The new figure 
is the same as the old one, but it has some additional cubes

• The player’s goal is to rotate the figure, find the newly added cubes, 
and destroy them

• The number of tries the player has is equal to the amount of newly added 
cubes

• Better results attract stronger heroes

Excessive Cubes

The objective of the player is to remember the location of cubes in the space. After new cubes appear on top 
of the current ones, the player needs to locate the new cubes and remove them.

The figure is being 
shown

A new constellation 
with added cubes 

appears

The player can 
rotate the figure

The players looks 
at a cube

The player clicks 
and a laser beam 

appears

If the player selected 
a newly added cube, 
the cube disappears

If the answer was 
wrong, the cube 

stays in place



H E R O E S

• The player is being shown a set of di�erently colored spheres

• The spheres disappear and one grey-colored sphere remains in front of the player

• A new set of colored spheres appears from the grey sphere. One of the new spheres

has the same color as one of the spheres from the first set in step 1

• The player has to select this sphere

• The cycle is being repeated for N seconds. All the time di�erent color sets are being

shown and one of the colors is always the same as the color from the original set.

• After N seconds a hero appears. The better the results, the stronger the hero will be.

The best outcome is the maximal amount of correctly guessed spheres in the indicat-

ed amount of time (the click and reaction time are conditionally counted as 0)

Constellation Memory

The player is being shown several spheres of the same color. Then, the player is being shown a new set of spheres with other colors. 

Only one of the new colors is the same as in the first shown set. The player’s objective is to find that corresponding sphere.

The initial set of colors One of the sphere’s colors 
corresponds to the original color



H E R O E S

• A polygon with di�erent symbols on the sides is being shown to the player

• The polygon makes a complete turn

• Next, a row of polygons of the same form but with di�erent symbols
on the sides appears on the screen

• The location of the symbols on one of the polygons corresponds with
the symbols of the original polygon in step 1

• The new polygons randomly rotate in di�erent directions and around
di�erent axes

• The player needs to select the polygon with the same location of the symbols

• The task has a time limit – after rotating for a while the polygons disappear

Polygons

The player has to memorize the coloring of the polygon (pyramid/cube) and then he needs to select a polygon that 
is colored the same way from a set of multiple items.

Corresponds with 
the original figure



103 students aged 18 to 24

Subjects:

Goal: Duration:

Initial Testing: Final Testing:

Comparison:

At the beginning of the research, all 
subjects were tested on several tests 
measuring intelligence and other cogni-
tive skills (see “Test Methods”)

At the end of the research all subjects were 
tested on the same group of tests again

Finally, the results of the initial test and 
the final tests were compared to analyze 
improvements*

The goal of the experiment was to 
determine whether the use of gaming 
technologies in virtual reality (VR) can 
be used to improve cognitive skills

The object of the research was to measure the e�ects of brain training games in VR on improving the development 
of cognitive skills

Saint-Petersburg State Pediatric Medical University. The research was conducted on the base of the department of clinical psychology

3 months

* No repeated test on the methodics of studying the motives of learning activities was conducted

The Research Procedure

http://gpma.ru/?lang=en


All subjects were split up into three di�erent groups:

Research Procedure and Number of Groups

Samsung Gear VRs Group
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The first group used Cerevrum 
Game in virtual reality on the 
Samsung Gear VR. On aver-
age, each subject spent 15–16 
gaming sessions

The duration of each gaming session in the first and the second group was approximately 30 minutes. 
Half of the time the subjects spent playing Stardust and the other half was spent playing Heroes.

The second group used 
Cerevrum Game on a tablet 
PC. On average, each subject 
had 15–16 gaming sessions

The third group was a control 
group and did not use any ver-
sion of the Cerevrum Game

42

30

29 31

Tablets Group Control Group



Test Methods

• Amthauer Test (IST) and its subtests

• Test on distribution and volume of attention – Schulte Table

• Test on concentration and attention – an analogue of the Burdon Test

• Non-standardized version of the 16 Figures Test on spatial thinking, developed specifically for this research – mental 
rotation and figure comparison from Shepard and Metzler Test

• Non-standardized version of the N-Back Test, developed specifically for this research

• SCL-90-R Test - measurement of the severity of symptoms of psychopathology

• Methodology of studying the motives of learning performance (A.A. Reana and V.A. Yakunina modification)



5 Amthauer subtests for di�erent cognitive skills (2, 3, 7, 8, 9) showed statistically significant changes of the results 
measured before the research and after completing the research

Abstraction Ability

Subtest 2: EL 

The results are average values of all subjects in the corresponding group.

Results measured before the subjects underwent the research.

Results measured upon completing the research.

Subject groups
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Subtest 3: AN 

Conceptual-Logical Thinking

Subject groups
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Results / Amthauer Subtests 2 of 2

Subtest 7: PL 

Subject groups
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Subtest 8: SP 

Subject groups

Subtest 9: ME

Subject groups
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Figural Synthesis Spatial Thinking Operational Logical  Memory
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When looking at the second group, which used tablet PCs throughout the research, a significant improvement was 
seen using the Schulte table (measuring divided attention) and the N-Back test (used for measuring memory updating)

A significant improvement was seen in the 1 Group (using Samsung Gear VR) using the Schulte table (measuring divided 
attention) and the 16 Figures test (measuring spatial thinking) 

Divided attention test based 
on Schulte table

Subject groups

Gear VR Tablet Control
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Divided Attention

Results Continued

16 Figures Test based 
on Shepard’ figures

Subject groups

Gear VR Tablet Control

13,43

12,83

13,24

12
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14,29 14,32

Divided Attention
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There is a statistically significant (p<0.05) 
and a positive correlation close to signifi-
cant between the best results in Stardust 
and Heroes; and the Amthauer IQ meas-
urements.

Amthauer IQ correlation at the beginning 
of the research.

All 6 cognitive tasks have a negative 
correlation between the IQ level and 
the average time of solving the 
cognitive tasks. 

The higher the IQ of a subject, the 
shorter is its mean duration for solving 
the tasks.

All 6 cognitive tasks have a connection on 
the tendency level between the IQ level and 
the average level of the tasks’ difficulty. 

All 6 cognitive tasks have a positive 
correlation between the IQ level and the 
maximal level of difficulty.

In Laser Drones, Pew-Pew, Firestorm, 
and Polygons, there is a statistically 
significant (p<0.05) level of correlation. 
In cognitive tasks Excessive Cubes and 
Constellation a tendency exists.

A statistically significant (p<0.05) level of 
correlation exists in the cognitive task 
Excessive Cubes.

A statistically significant (p<0.05) level of 
correlation exists in the cognitive tasks 
Pew-Pew and Excessive Cubes.

A statistically significant (p<0.05) level of 
correlation exists in two Amthauer sub-
tests (EL and NU) for all three cognitive 
tasks of the Stardust game

The analysis of connections between test measurements and game characteristics made the following patterns visible

Connection Analysis



The research has shown that the most di�cult cognitive tasks have the maximum amount of connections

Maximal connections between the cognitive tasks’ maximum di�culty levels and Amthauer’s subtests are seen 
in the most complex cognitive task – Excessive Cubes:

Significant correlation (p<0.05):

• Subtest 1: IN / Practical Intelligence

• Subtest 3: AN / Conceptual-Logical Thinking

• Subtest 5: AR / Mathematical Intuition

• Subtest 9: ME / Operational Logical Memory

Correlation on the level of tendency:

• Subtest 4: GE / Conceptual Categorization

• Subtest 7: PL / Figural Synthesis

Difficult Tasks



The research showed that a lower initial (at the beginning of the research) competence level of the subject leads 
to a bigger increase in the development of cognitive skills after using the Cerevrum Game.

The di�erence between the 
measurements of the Subtest 7 
before and after the research

Spearman's rho –,457
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,001 ,000 ,017

,018 –,014 –,415

,908 ,932 ,006

–,131 –,054 –,052
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Two-sided significance

Spearman's rho

Two-sided significance

Spearman's rho

Two-sided significance

The di�erence between the 
measurements of the Subtest 8 
before and after the research

The di�erence between the 
measurements of the Subtest 9 
before and after the research

Largest Performance Improvements

Amthauer
Subtest 7:

Figural Synthesis
Subtest 8:

Spatial Thinking

Subtest 9: 
Operational

Logical Memory



The use of VR technologies can be 
useful when developing one’s cognitive 
skills. The production of VR games direct-
ed at the development of cognitive skills 
can sometimes be more e�ective than 
the use of normal computer monitors.

The research has shown that playing 
and learning using the Cerevrum 
Game can be helpful for practicing 
and developing the following 
cognitive skills:

Abstraction ability

Conceptual-logical thinking

Figural synthesis

Spatial thinking

Operational logical memory

This can be reached due to a deep 
immersion in the process thanks to 
the VR technology. One of the possible 
explanations is that in virtual reality, 
a larger amount of neural connections 
becomes activated, which leads to 
a bigger integration of the user’s 
results. Exact reasons for this have to 
be explored in future researches.

It is especially useful to use VR technolo-
gies for developing skills related to spatial 
thinking. Here, VR has an indisputable 
advantage against flat monitors. This spe-
cific cognitive skill is correlated with scien-
tific work and with many other skills.

Conclusion
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We are open for collaboration and we are constantly looking for 
ways to improve our product.

http://cerevrum.com 

http://twitter.com/cerevruminc
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http://instagram.com/cerevrum

Contact us at
research@cerevrum.com
olga@cerevrum.com 

Contacts

mailto:research@cerevrum.com
mailto:olga@cerevrum.com
http://cerevrum.com
http://twitter.com/cerevruminc
http://fb.com/cerevruminc
http://instagram.com/cerevrum

