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Abstract
Introduction   his study aimed to determine the effect Wii: Big Brain Academy on the attention level
of physical therapy students.
Methods This was a quasi-experimental study involving physical therapy students chosen by
purposive sampling who underwent a 4-week intervention by playing Wii: Big Brain Academy 10
minutes 3 times a week. Attention scores obtained through the Repeatable Battery for the
Assessment of Neuropsychological Status after four weeks were compared with the baseline scores.
Another test was administered after a two-week wash out and compared with the post-intervention
scores.
Results The mean attention scores after the intervention showed a significant increase from the
baseline (P = 0.03). The follow up scores were lower than the post-intervention scores but the
difference was not significant (P = 0.62).
Conclusion Results suggest that playing Wii: Big Brain Academy for 4 weeks may improve the
attention level of physical therapy students.
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       ttention is the ability to give thought to a single
        object or activity.1 The ability to concentrate is
a cognitive process by which information is sorted
out.2 Attention plays a significant role in improving
cognition.3 Working memory deficits, including
decreased ability to concentrate, leads to a lower level
of  academic performance.4 Improvement in attention
leads to a greater positive effect on learning and
retention.5

A Many recent neuroscientific investigations
focused on improving attention or executive control
abilities. In recent years, action videogame play by
young adults has been consistently shown to be
associated with superior attention capacities.6 Action
video games have been proven to improve selective
visual attention in students.7, 8, 9, 10 Brain training games
have been shown to be capable of  improving executive
functions, working memory, and processing speed.11

Nintendo released the home-gaming console Wii
in 2006. Its immediate popularity was due to its
unique motion-sensing controller, a handheld
pointing device called Wii Remote, which detects
movements in three dimensions, allowing for more
natural and free movements.12 The gaming system
targets young audiences with the approach of
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introducing games that try to focus on intelligence
instead of the “kill-them-all” type games of the other
gaming systems.13 In 2007, Nintendo released Big
Brain Academy: Wii Degree for its Wii platform. The
official Nintendo website claims that the cognitive
training game features tests in the form of puzzles
that are based on logic, reason, math, visual, and
memory. It can also accommodate up to eight players
at a time. It is programmed to challenge mental
acuity.  It  contains five mini-games: Identify,
Memorize, Analyze, Compute, and Visualize. Each
of  the tasks takes at least a minute, and can be played
with four varying degrees of  difficulty:  Easy,
Medium, Hard, and Expert. It can be played in three
modes: Solo, Multiplayer, and Online. Big Brain
Academy: Wii Degree can stimulate and challenge
one’s mind while being entertained.14 Big Brain
Academy: Wii Degree is being used in the
rehabilitation of executive function and memory
following traumatic brain injury.15 The game has also
been found to have potential use in pre-school
classrooms as it could enhance the cognitive ability
of children, particularly in solving basic arithmetic
equations.16,17

Physical therapists are expected to apply
knowledge and experience to the situation, analyze
and reanalyze to deduce the problem and treatment,
rationalize and justify, use induction to reach a
conclusion, and, solve problems and build patterns.
These components are affected by the degree of
attention of the physical therapist.18 Entry-level
performance attributes include knowledge, clinical
skills, safety, clinical decision-making, self-directed
learning, interpersonal communication, and
professional demeanor.19 Attention is the key to
develop the cognitive skills emphasized by studies as
the foundation for the ideal clinic-based physical
therapist. Although there is a lot of new technology
claiming to improve attention, there is a lack of
studies to support those claims. Technology, especially
media, plays a huge role in influencing today’s
generation. It is for those reasons that the researchers
aimed to determine the effect of the Wii Big Brain
Academy: Wii Degree on the attention level of
physical therapy students.

Methods
This was a quasi-experimental study among physical
therapy students from a private university in Quezon
City in academic year 2013-2014. The concentration

level of the subjects was measured using the
Repeatable Battery for the Assessment of Neurological
Status (RBANS) before and after a 4-week Wii Big
Brain Academy intervention and after a two week
washout period. The study was approved by the
Ethics Review Committee.

BS Physical Therapy students enrolled during the
second semester of academic year 2013-2014, Level
II or Level III, regular or irregular, male or female,
18 to 22 years old, were recruited by purposive
sampling. Those who had previously played the Wii
Big Brain Academy or engaged in resistance exercises
or could not tolerate prolonged exposure to the LCD
screen were excluded.

The RBANS is a battery of  questions that tests
immediate memory, visuospatial/constructional,
language, attention, and delayed memory. The
researchers used the attention part which consisted
of coding and digital span, a repetition test of
working memory where progressively increasing
items with 2 to 9 digits had to be recalled by the
subject. The intervention was the Nintendo Big Brain
Academy: Wii Degree an electronic educational game
consisting of 15 activities divided into five categories:
identify, memorize, analyze, compute and visualize
– in easy, medium and hard levels of  difficulty.

Prospective participants were screened using
questionnaires; those who met the criteria and agreed
to participate were asked to sign an informed consent.
A baseline RBANS was obtained. Participants took
the one on one exam at 4 to 6 o’clock in the afternoon
inside an extended room, with four air conditioning
units at a constant temperature, eight light bulbs open
to maintain a good lighting and wooden armchairs
for the participants and examiner to seat on. The exam
was administered for approximately 25 minutes.  The
whole set was administered even if the attention part
was the only parameter being evaluated.

Participants were subjected to the Wii game Big
Brain Academy: Wii Degree in a room with two air
conditioning units on, four open light bulbs, a LCD
projector, and a projector screen. The game was
projected with the subjects 6 feet apart from the
projector screen. The participants were allowed to sit
in an arm chair to give adequate support to his/her
arm while playing the game. The game was played
two at a time for 15 minutes, 3 times a week for 4
weeks between 4 to 7 pm. The instructions were
already programmed in the game. Participants were
not allowed to eat 2 hours prior to playing the game.
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A post-intervention RBANS was obtained after
the fourth week. A follow up was done after a two-
week wash out period. It was administered carefully
in same environment, around the same time and with
the same proctor. Those who failed to complete the
4-week intervention due to non-compliance were
excluded from the analysis. Participants were asked
not to play any other video games during the four
week intervention in order to prevent co-intervention.

The mean, proportion and standard deviation
were determined for the subjects’ age, gender, year
level, academic status and academic admission. A
paired t-test determined the effect of Wii Big Brain
Academy: Wii Degree on the attention of the subjects.
All statistical level of significance was set p < 0.05.

Results
There were 120 level II and 90 level III physical
therapy students enrolled at the time of the study and
18 and 24, respectively, decided to join.  Nine second
year and 11 third year students failed to complete
the required number of  sessions, leaving 22
participants who completed the study. Their mean
age was 19.1 years. Among the participants, 13 (57%)
were female and 13 (57%) were in level III. There
were 19 (86%) regular students and 17 (77%) started
as freshmen. Their demographics characteristic are
presented in Table 1.

The mean RBANS attention scores showed a
significant increase from the baseline (p = 0.03). There
was a decrease in the attention scores in the follow
up with a mean total score of 99.7 ± 16.89 (SD);
however, the decrease was not significant as seen in
Table 2.

Nouchi.11 This contradicted the findings of Green &
Bavelier9 and emphasized the appropriation of  the
gameplay and content in stimulating our cognitive
abilities.21 Females represented the greater number of
the participants since males usually have no preference
for a game and interactive stimulation for a more
dominant cognitive gain.22

The results showed statistically significant
improvement in attention scores and in the RBANS
as a whole, indicating that Wii: Big Brain Academy
influences cognitive processes not limited to attention.
This may be attributed to the direct relationship of
attention with learning and retention.5 After a wash
out period of  2 weeks, the effects of  Wii: Big Brain
Academy on attention diminished. This may be due
to the leisurely nature of the video game which,
according to Verghese,23 preserve and prolong
cognition. Koepp also reported that a rapid surge of
dopamine in the brain during video game leads to a
faster learning retention.24

The previous study for Wii: Big Brain Academy
showed no increase in cognitive functions.25 It is
crucial to consider that the study used a crossover
procedure, where each participant underwent both
the experimental brain training session and control
the reading articles session. Such design is prone to
the “carryover effect”, which is the persistence of the
effects from the previous intervention to the
subsequent intervention phases, causing the difference
between the two treatments to be different in the two
time periods, eventually resulting in a significant
treatment-period interaction (Shen & Lu, 2006).
Ackerman also reported that most of the participants
felt no satisfaction and enjoyment in playing Wii:
Big Brain Academy after the study. Entertainment is
largely responsible for the effect of Wii-based
interventions.26

The study suggests that Wii: Big Brain Academy
may be effective in improving the attention of physical
therapy students. There was a statistically significant
difference between the attention scores at pre-test and

Table 1.  Characteristics of subjects included in the study
(n = 22).

Variables

Age years, mean ± SD) 19.1 ± 1.23
Gender(# of females) 13 (57%)
Year Level (# of Level III) 13 (57%)
Academic Status(# of regular students) 19 (86.4%)
Academic Admission Status(# of freshmen) 17(77.3%)

Table 2.  Mean RBANS attention pre-test, post-test and follow
up test scores.

Attention  Difference P-value

Pre-intervention    99.7 ± 14.63
Post-intervention 114.3 ± 15.52        14.6 0.03
Follow Up   99.7 ± 16.90      -14.6 0.62
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Discussion
The results of the study indicate that playing Wii:
Big Brain Academy produced improvement in
attention, similar to the studies of Kueider20 and
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post-test 4 weeks after playing the game. On the other
hand, there was no statistically significant difference
between the attention scores at post-test and the follow
up test 2 weeks after the wash-out period. This means
that playing the Wii: Big Brain Academy may help
physical therapy students improve their attention but
may need to play the game continuously in order to
obtain a long term benefit. The findings of the study
were for a selected group only. Further research is
advised before generalizing these findings to the
larger population.

The researchers pose the possible questions to be
answered by the next research: 1) How long will it
take for the effect of Wii: Big Brain Academy to last?
2) How many sessions will result in a greater
improvement in the attention of college students?
3) What specific time of the day will result in a
greater improvement? 4) Will this game result in
similar benefits when applied to other subjects like
workers with white collar jobs?

The study showed that playing Wii: Big Brain
Academy resulted in an improvement on the
attention and may be therefore recommended as it
may favorably affect the academic performance of
physical therapy students.

References
  1. Merriam-Webster.com. Retrieved September 29, 2013, from

h t t p : / / w w w. m e r r i a m - w e b s t e r. c o m / d i c t i o n a r y /
edutainment.Ackerman PL, Kanfer R, Calderwood C. Use it
or lose it? Wii brain exercise practice and reading for domain
knowledge. Psychology and Aging 2010; 25 (4): 753-66.

  2. Anderson JR. Cognitive Psychology and its Implications (6th
ed.). New York: Worth Publishers, 2004.

  3. Yesavage JA. Degree of  dementia and improvement with
memory training. Clin Gerontol 1982; 1(2): 77-81.

  4. Aronen E, Vuontela V, Steenari M, Salmi J, Carlson S. Working
memory, psychiatric symptoms, and academic performance at
school . Neurobiology of Learning and Memory 2005; 83(1):
33-42.

  5. Morrison A, Chein J. Does working memory training work?
the promise and challenges of enhancing cognition by training
working memory. Psychonomic Bull  Rev  2011; 18(1): 46-
60.

  6. Mishra I, Bavelier D, Gazzaley A. How to assess gaming-
induced benefits on attention and working memory. Games for
Health Journal 2012; 1(3): 192-8.

  7. Greenfield PM, De Winstanley P, Kilpatrick H, Kaye D. Action
video games and informal education: effects on strategies for
dividing visual attention. J Applied Dev Psychol 1994; 15(1):
105-23. doi:10.1016/0193-3973(94)90008-6.

  8. Castel AD, Pratt J, Drummond E. The effects of  action video
game experience on the time course of inhibition of return and
the efficiency of visual search. Acta Psychologica 2005; 119(2);
217-30. doi:10.1016/j.actpsy.2005.02.004.

  9. Green CS, Bavelier D. Effect of  action video games on the
spatial distribution of visuospatial attention. Journal of
Experimental Psychology: Human Perception and Performance
2006; 32(6): 1465-78.

10. Dye MWG, Green CS, Bavelier D. The development of
attention skills in action video game players. Neuropsychologia
2009; 47(8-9): 1780-9. doi:10.1016/j.neuropsychologia.
2009.02.002.

11. Nouchi R, Taki Y, Takeuchi H, Hashizume H, Nozawa T,
Kambara T, et al. Brain training game boosts executive functions,
working memory and processing speed in the young adults: a
randomized controlled trial. PlosOne, 2013; 8(2): doi:10.1371/
journal.pone.0055518.

12. Casey KP. Nintendo hopes Wii spells winner. USA Today.
Retrieved September 26, 2013, from http://usatoday30.
usatoday.com/tech/gaming/2006-08-14-nintendo-qa_x.htm.

13. Rusetski A. The whole new world: Nintendo’s targeting choice.
Journal of Business Case Studies 2012; 8(2): 197-206.

14, Nintendo. Big Brain Academy: Wii Degree. Retrieved
September 26, 2013, from http://www.nintendo.com/sites/
bba.

15. E. W. Scripps Co. Wii therapy at Bayfront Medical Center.
Retrieved November 6, 2008 from http://www.abcaction
news.com/content/taking_action_for_you/story/Wii-therapy-
a t B a y f r o n t - M e d i c a l - C e n t e r / d z u d b s p Q a U i 1 _ w 6 4 k
DFBzw.cspx.

16. Miller DJ, Robertson DP. Using a games console in the primary
classroom: effects of ‘brain training’ programme on computation
and self-esteem. British Journal of  Educational Technology
2009; 41(2): 243-55. doi:10.1111/j.1467-8535.2008.00918.x.

17. Maldonado,N. Wii: an innovative learning tool in the
classroom. Childhood Education 2012; 86(4): 284-5.

18. Hendrick P, Bond C, Duncan E, Hale, L. Clinical reasoning in
musculoskeletal practice: students’ conceptualization. Physical
Therapy 2009; 89(5): 430-42.

19. Jette DE, Bertonie A, Coots R, Johnson H, McLaughlin C,
Weisbach C. Clinical instructors’ perceptions of  behaviors that
comprise entry-level clinical performance in physical therapist
students. Physical Therapy 2007; 87: 833-43.

20. Kueider AM, Parisi JM, Gross AL, Rebok GW. Computerized
cognitive training with older adults: a systematic review. PLoS
ONE 7(7): e40588. doi:10.1371/journal.pone.0040588.

21. Quiroga M, Herranze M, Gomez-Abad M, Kebir M, Ruiz J,
Colom R. Video-games: do they require general intelligence?
Computers & Education 2009; 53 (2): 414-8.

22. Vogel J, Voge D, Bowers J, Bowers C. Computer gaming and
interactive simulations for learning: a meta-analysis . Journal
of Educational Computing Research 2006; 34 (3): 229-43.

23. Verghese J, Lipton RB, Katz M, Hall CB, Derby CA, Kuslansky
G, et al. Leisure Activities and the Risk of  Dementia in the
Elderly. The New England Journal of  Medicine 2003; 2508-
16.

24. Koepp MJ, Gunn RN, Lawrence AD, Cunningham VJ, Dagher
A, Jones T, et al. Evidence for striatal dopamine release during
a video game. Nature 1998; 393: 266-8.

25. Ackerman PL, Kanfer R, Calderwood C. Use it or lose it? Wii
brain exercise practice and reading for domain knowledge.
Psychology and Aging 2010; 25(4): 753-66.

26. Dixon T. A Wii spot of  fun. Australian Ageing Agenda 2008;
28-31.

Effect of Wii: Big Brain Academy on the attention level of physical therapy students


