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S.M. McKay, B.E. Maki. Attitudes of older adults toward shooter video games: An
initial study to select an acceptable game for training visual processing. Geron-
technology 2010; 9(1):5-17; doi:10.4017/g1.2010.09.01.001.00 A computer-based ‘Useful
Field of View’ (UFOV) training program has been shown to be effective in im-
proving visual processing in older adults. Studies of young adults have shown that
playing video games can have similar benefits; however, these studies involved
realistic and violent ‘first-person shooter’ (FPS) games. The willingness of older
adults to play such games has not been established. Objectives To determine the
degree to which older adults would accept playing a realistic, violent FPS-game,
compared to video games not involving realistic depiction of violence. Methods
Sixteen older adults (ages 64-77) viewed and rated video-clip demonstrations
of the UFOV program and three video-game genres (realistic-FPS, cartoon-FPS,
fixed-shooter), and were then given an opportunity to try them out (30 minutes
per game) and rate various features. Results The results supported a hypothesis
that the participants would be less willing to play the realistic-FPS game in com-
parison to the less violent alternatives (p’s<0.02). After viewing the video-clip
demonstrations, 10 of 16 participants indicated they would be unwilling to try out
the realistic-FPS game. Of the six who were willing, three did not enjoy the ex-
perience and were not interested in playing again. In contrast, all 12 subjects who
were willing to try the cartoon-FPS game reported that they enjoyed it and would
be willing to play again. A high proportion also tried and enjoyed the UFOV
training (15/16) and the fixed-shooter game (12/15). Discussion A realistic, violent
FPS video game is unlikely to be an appropriate choice for older adults. Cartoon-
FPS and fixed-shooter games are more viable options. Although most subjects
also enjoyed UFQV training, a video-game approach has a number of potential
advantages (for instance, ‘addictive’ properties, low cost, self-administration at
home). We therefore conclude that non-violent cartoon-FPS and fixed-shooter
video games warrant further investigation as an alternative to the UFOV program
for training improved visual processing in seniors.
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An impaired ability to rapidly process vis-
ual in}‘cz)rmation is common in many older
adults ", and can, limit mobility and activi-
ties of daily living " . Moreover, an impaired
ability to monitor one’s surroundings dur-
ing activities such as driving can have cata-
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strophic consequences. Studies have, in fact,
shown strong links between impaired ability
to rapidly extract information from the pe-
. . . . . 156
ripheral visual field and car-accident risk .
It is also likely that impaired ability to moni-
tor one’s surroundings may increase risk of
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falling. This could arise as a consequence
of reduced awareness of hazards that may
increase the risk of slipping or tripping, but
could also occur as a result of an impaired
ability to execute balance-recovery reac-
tions involving rapid compensatory - step-
ping or reaching movements . For such
reactions to be effective in re- stablllzmg the
body, the hand must be directed very rap-
idly toward an appropriate object that can
be grasped or touched for support, while
stepping reactions must be directed so as to
avoid obstacles and to land the foot at an
appropriate landing site”'°.

There is now substantial evidence that age-
related visual-processing deficits can be
countered via suitably-designed training
programs. Specifically, it has been shown
that the ability of older adults to rapidly
process visual information can be improved
by means of a computer-based program that,
in effect, increases the ‘useful field of view’
(UFOV). The UFOV training involves identi-
fying targets that are displayed on a compu-
ter screen for very brief intervals (for instance,
17-500 ms) under increasingly challenging
conditions (i.e. shorter target display times,
more peripheral locations, addition of visual
distracters). A series of studies have shown
that a moderate degree of UFOV training
(10 one-hour sessions) can lead to a persist-
ent (>1 year) increase in visual-processing
speed , and that the training benefits can
transfer to safer driving  and more rapid
execution of instrumental activities of daily
Ilvmg

While UFOV training is clearly an effective
intervention to improve visual processing,
recent research suggests that off-the-shelf
video games may be a useful alternative.
Studies of young adults have shown that
video-game ‘players’ outperform ‘non-play-
ers’ (defined as persons who had not played
any action video games within the prior 6
months) in visual and spatial processing
tasks, and are more flexible and efficient
at distributing attention . Moreover, young
adults were able to improve performance
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on visual-attention tests after only ten hours
of training with a first-person-shooter (FPS)
video game " Such games require the
player to shoot ‘enemies’ while maneu-
vering through a virtual environment that
is viewed through the eyes of the shooter.
The video-game skills of quickly detecting,
identifying and tracking targets in cluttered
visual displays and the rapid switching of at-
tention between targets are believed to be
fundamental to the observed improvements
in visual processmg

Video-game-based training offers a number
of compelling advantages, compared to
more traditional training approaches such
as the UFOV program. For example, the
enjoyable and “addictive” nature of video
gaming  would be expected to promote
compliance with the training program, and
features intrinsic to video-game design (rep-
etition, progression in difficulty, augmented
feedback, provision of rewards) should help
to ensure effective learning. In addition, vid-
eo games are widely available and relatively
inexpensive, and the fact that they can be
self-administered in the home, rather than in
a clinical setting, should lead to further cost
savings. Whereas the development of a new
game-like training program could be a very
expensive undertaking, use of an existing
commercially-available video game to train
improved visual processing in older adults
would take advantage of the huge market-
driven efforts that have been, and continue
to be, devoted to video-game development .

At present, older adults are far less likely to
play video games in comparison to younger
persons. For example, a survey conducted
in 2007 found that 81% of 18- to 29-year-
olds play video games, while only 23% of
adults age 65 or older report doing 50 .
However, older adults who do play video
games tend to be among the most active
gamers . Furthermore, it appears likely that
the numbers of older persons playing video
games will increase dramatically over the
coming years due to the computer-literacy
of the aging ‘baby-boom’ generation, the
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burgeoning numbers of older adults who
are learning computer skills, and the rapidly
increasing tendency of video-game com-
panies to target a .tra(12||2§129nal|y non-gaming
older adult population

There are, however, potential concerns
about the suitability of FPS video games for
an older-adult population. The games used
in the previous young-adult visual-process-
ing studies " have involved realistic com-
bat scenarios, which could trigger undue
stress, particularly in older adults who may
have liyed through a war or similar traumatic
events . The problem is likely to be ex-
acerbated as technological advances in im-
age quality and sound fidelity increase the
player’s sense of presence and immersion in
the virtual world . Although there has been
some previous work examining the suitabil-
ity of video games for older adults ', we are
not aware of any such studies that have ex-
amined highly realistic FPS games utilizing
recent advances in computer technology.

The primary objectives of the present study
were to determine: (i) whether older adults
would be willing to play realistic and vio-
lent FPS video games; and (ii) the degree to
which they would or would not enjoy such
games in comparison to less violent alter-
natives. This initial study focussed on three
video games that were selected to represent
the three types of games that are most likely
to find application in the training of visual
processing (realistic-FPS, cartoon-FPS, fixed-
shooter). The UFOV training program was
also assessed. Participants initially viewed
and rated these four alternatives and were
then given an opportunity to try them out
and rate various features. We hypothesized
that the participants would be less willing to
play the realistic-FPS game in comparison to
the less violent alternatives.

METHODS
Subjects
Sixteen older adults (ages 64-77; mean=70,
SD=4.2) participated in the study, after pro-
viding signed informed consent in accord-
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ance with ethics approval granted by the
institutional review board. Although gender
differences were not a focus of the study, an
effort was made to balance the gender dis-
tribution (9 female, 7 male). All participants
were independent community-dwellers
with no substantive cognitive impairments
(Mini-Mental-State-Examination scores: 27-
30, mean=29) or uncorrected visual deficits
(Snellen-chart acuity: 20/40 or better, wear-
ing corrective lenses if applicable). Most of
the participants were familiar with using
a computer (14/16 reported using a home
computer for tasks such as email and inter-
net access); however, none had any substan-
tive prior video-gaming experience (only
four participants reported any such expe-
rience, and this was limited to a single in-
stance of playing a video game with a grand-
child). One of the subjects reported a strong
dislike of video games (complaining that his
grandchildren played them too much); none
of the other participants reported either a
strong like or dislike.

Selected video games

The study focussed on three specific video
games, as well as the UFOV training pro-
gram which was presented to subjects as if
it were a video game (Figure 1). The games
were selected to be representative of the
types of games that are most likely to find
application in the training of visual process-
ing. A realistic-FPS game was included
based on the previous evidence that such a
game can impro1\6/(137visual processing speed
in young adults " . Because of the poten-
tial war-related sensitivities of the older
adults ", we elected to use a game with a
non-war (counter-terrorism) scenario (Time
Crisis) as the representative realistic-FPS
game. Rayman Raving Rabbid was included
as a cartoon-like, non-violent FPS alterna-
tive to the realistic FPS (participants shoot
rubber sink plungers at comical cartoon de-
pictions of rabbits). Given the possibility that
fixed-shooter games (shooter is controlled to
move back and forth on the screen while
shooting objects that approach from the pe-
riphery of the screen) may have similar ben-
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(A) (B)

© (D)

Figure 1. Example video images (screen captures) for the UFOV training program (D) and the three
video games that were the focus of the study: A. realistic-FPS game (Time Crisis); B. cartoon-like FPS
game (Rayman Raving Rabbid); C. fixed-shooter game (Black Widow)

efits, we also included an example of this
genre (Black Widow). The UFOV program
was included, in addition to the three video
games, because the capacity of this program
to improve visual processing in older adults
has been well established ; however, to
our knowledge, the level of enjoyment as-
sociated with this training program has not
been evaluated previously.

Protocol

Each subject participated in an initial
30-minute observational session and four
30-minute experiential (game-playing) ses-
sions, in isolation from the other subjects.
These four sessions were spread out over
three separate visits. During the initial vis-
it, participants were first asked to observe
short (30-60 s) video clips of the three video
games indicated above, as well as the UFOV
program. Video clips for a variety of other

video games were included in this part of
the protocol, in order to expose the subjects
to a wide range of alternatives. For logisti-
cal reasons, it was necessary to present the
video clips in the same (pseudo-random)
order for all subjects; however, the UFOV
program and three video games that were
the focus of the study were all viewed near
the mid-point or end of the session (Table 7).

Immediately following each video clip, sub-
jects were asked to indicate via a structured
questionnaire how they felt about the video
clip and whether they would be willing to
play the game that they had just observed.
Participants who did not refuse to play were
then asked to rate, on a 5-point Likert scale
(very likely, somewhat likely, unsure, some-
what unlikely, very unlikely), the likelihood
that they would want to play the game. All
subjects were also asked to rate their likely

Table 1. Characteristics of the video clips viewed by all participants during the observational portion of
the study, in the order of presentation; the three games and UFOV program that were the focus of the

study are highlighted in italics

# |Title (supplier web site) Genre Visual Display Clip length, s
1 |Wii Fit Soccer ((www.nintendo.com) Body interaction 3D: Cartoon 37
2 |Link Crossbow Training (www.nintendo.com) First person shooter 3D: Cartoon 48
3 |Medal of Honor (www.us.playstation.com)  First person shooter 3D: Realistic 36
4 |Eye Toy: Antigrav (www.us.playstation.com) Body interaction 2D: Cartoon 38
5 |Black Widow (www.atari.com) Fixed shooter 2D: Cartoon 32
6 |Millipede (www.atari.com) Fixed shooter 2D: Cartoon 31
7 |Dance Dance Revolution Body interaction 2D: Cartoon 46
(www.us.playstation.com)
8 |Gran Turismo (www.us.playstation.com) Driving simulator ~ 3D: Realistic 30
9 |Rayman Raving Rabbid (www.nintendo.com) First person shooter 3D: Cartoon 53
10 |Mario Kart (www.nintendo.com) Driving simulator ~ 3D: Cartoon 36
11|Time Crisis (www.us.playstation.com) First person shooter 3D: Realistic 60
12 |Useful Field of View (UFOV) Training program ~ 2D: abstract 60
(www.visualawareness.com) targets
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level of enjoyment if they did play, using the
same 5-point Likert scale.

The remainder of the initial visit, and the
two subsequent visits, were devoted to try-
ing out and rating the UFOV program and
the three video games that were the focus
of the study. Participants played for 30 min-
utes during each of the fixed-shooter and
UFOV sessions, and played for 15 minutes
with each of two types of controllers (Fig-
ure 2) during the realistic-FPS session and
the cartoon-FPS session. A brief tutorial
was given prior to starting each new game/
program and each change in controller. The
order of game/program play was randomly
determined for each participant, and the or-
der of trying the two types of controllers was
counterbalanced across participants. During
each game-play session, participants stood
or sat (according to their preference) ap-
proximately 1.7 m from a 27-inch (0.69 m)
television screen.

At the conclusion of each game-play ses-
sion, participants were asked to complete
a custom-designed questionnaire that as-

sessed, on a five-point Likert scale (strongly
agree, agree, unsure, disagree, strongly disa-
gree), the degree to which they agreed or
disagreed with the following statements: (i)
‘I enjoyed playing the game’, (ii) ‘I would be
willing to play the game again’; (ii) ‘I was
bothered by the theme of the game’; (iv) ‘I
found the game to be interesting’; (v) ‘l found
the game to be challenging’; (vi) ‘l found the
game to be frustrating’; or (vii) ‘l felt anxious
while playing the game’. Subjects who indi-
cated that they would be willing to play the
game again were also asked to estimate how
many times per week they would be willing
to play.

The same Likert scale was used to probe
the participants’ agreement or disagreement
with statements about specific aspects of
the visual display (‘I found the display: too
violent; too childish; moved too fast; con-
fusing’) and the audio track (1 liked the au-
dio’, ‘I found the audio disturbing’, ‘I would
prefer to play without audio’). Finally, sub-
jects were probed about specific aspects of
the different types of game controllers, via
the following questions: “Which controller

(A)

(B) ©

Figure 2. Photographs showing the standard and alternative controllers that were used during the game-
play sessions, for the realistic-FPS game (Time Crisis) and the cartoon-FPS game (Rayman Raving Rabbid):

A. standard controller (used for both games);

B. gun-like point-and-shoot controller (the alternative controller for Time Crisis);
C. non-gun-like point-and-shoot controller (the alternative controller for Rayman Raving Rabbid).

With the standard controller, the subject manipulated a joystick with the left hand so as to move a cur-
sor to the intended target on the screen, and then shot at the target by pushing a button with the right
thumb. The alternative controllers required only one hand, and allowed enemies to be shot by pointing
the device at the screen (thereby moving the cursor to the intended target) and pulling a trigger with the
index finger. Only the standard controller was used during the fixed-shooter game, whereas the UFOV
program simply required subjects to use a computer mouse to identify targets and target locations (with
no temporal constraints)
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was easier to use?”; “Which controller gave
the best control over movements on the
screen?”; “Which controller felt more natu-
ral?”; “Given an option, which controller
would you use?”.

To avoid the possibility of biasing their rat-
ings and responses, participants were not
given any information about the potential
beneficial effects of the UFOV program,
video games in general or any specific
games, at any point prior to the completion
of the study.

Statistical analysis and data presentation

A statistical analysis was performed to test
the hypothesis that participants would be
less willing to play the realistic-FPS game, in
comparison to the cartoon-FPS game, the
fixed-shooter game and the UFOV program.
The statistical model was a generalized lin-
ear mixed model, with a binary distribution
for the dependent variable and with sub-
jects treated as a random effect. The anal-
yses were performed using SAS statistical
software (version 9; PROC GLIMMIX).

Responses to other questions about various
features of the games were summarized for
descriptive and exploratory purposes, but
were not subjected to statistical analysis.
To simplify presentation of these data, the
5-point Likert data were pooled into three
categories. Depending on the wording of
the question, these three categories were

either: (i) ‘somewhat or very likely’, ‘unsure’,
‘somewhat or very unlikely’; or (ii) ‘disagree
or strongly disagree’, ‘unsure’, ‘agree or
strongly agree’.

ResuLts

Video-clip demonstration

The results of the observational session are
consistent with the hypothesis that older
adults would be less willing to play the
realistic-FPS video games, in comparison
to the other games viewed (Table 2). View-
ing the video clip of the realistic-FPS game
(Time Crisis) prompted a large percentage
of the participants (63%, 10/16) to indicate
they would refuse to play the game if asked.
In contrast, refusal rates for the UFOV pro-
gram, cartoon-FPS game (Rayman Rav-
ing Rabbid) and fixed-shooter game (Black
Widow) ranged from 0-25% (0/16 to 4/16).
Statistical analysis indicated a significant ef-
fect due to ‘game’ [F(3,45)=5.06; p=0.0042],
and post hoc least-squares comparisons of
the model-parameter estimates indicated a
significantly reduced willingness to play the
realistic-FPS game in comparison to the car-
toon-FPS game (p=0.021), the fixed-shooter
game (p=0.0032) and the UFOV program
(p=0.0032). There were no significant dif-
ferences between the latter three options
(p’s>0.11).

Consistent with the unwillingness to play the
realistic-FPS game, a very high percentage

Table 2. Willingness to play and anticipated level of enjoyment of all participants after viewing the video
game demonstrations (N=16); FPS=First person shooter

Games and % ratings (n)

Statement Opinion Realistic ~ Cartoon Fixed UFOV
FPS FPS shooter

Likelihood of Refused 63 (10) 25 (4) 6 (1) 0(0)

playingifasked |\ /somewhat unlikely 13 (2) 6(11) 13 2) 19 3)
Unsure 0(0) 0(0) 13 (2) 6 (1)
Very / somewhat likely 25 (4) 69 (11) 69 (11) 75(12)

Anticipated level | Very / somewhat unlikely 88 (14) 25 (4) 50 (8) 25 (4)

of enjoyment Unsure 0(0) 19 3) 254) 2504
Very / somewhat likely 13 (2) 56 (9) 25 (4) 50 (8)
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Table 3. Overall comments after playing, only persons that tried the game are included; FPS=First person

shooter
Games and % ratings (n)
Statement Opinion Realistic FPS Cartoon FPS Fixed shooter =~ UFOV
(n=6) (n=12) (n=15) (n=16)
I would play again (Strongly) agree 50 (3) 100 (12) 87 (13) 94 (15)
Unsure 0 (0) 0 (0) 7(1) 6 (1)
(Strongly) disagree 50 (3) 0 (0) 7 (1) 0 (0)
I would be willingto  |Daily 33(2) 33 (4) 13 (2) 6 (1)
play 1-3x /Aweek 17.(1) 67 (8) 60 (9) 88 (14)
Never or Unsure 50 (3) 0 (0) 27 (4) 6 (1)

of participants (88%, 14/16) anticipated that
they would be ‘somewhat’ or ‘very” unlikely
to enjoy playing this game. In contrast, only
25 to 50% (4/16 to 8/16) of the participants
anticipated that they would be ‘somewhat’
or ‘very’ unlikely to enjoy playing the other
three options. The graphic depiction of vio-
lence (particularly, gun violence directed at
humans) was cited by nine of ten subjects as
the reason for refusing to play the realistic-
FPS games. The one subject who had re-
ported a strong dislike of video games (prior
to the start of the observational session) re-
fused to try any of the video games, but did
agree to try out the UFOV program.

Experiential game-play

If a subject indicated an unwillingness to
play a specific game (or the UFOV program)
during the observational session, then s/he
was not asked to try out that game during
the experiential part of the protocol. As a
consequence, only six subjects tried out the
realistic-FPS game, 12 tried out the cartoon-
FPS game and 15 tried out the fixed-shooter
game. All 16 subjects tried out the UFOV
program. The number of subjects who tried
out all four options was six. Six other sub-
jects tried out only three options, three sub-
jects tried out only two options, and one
subject tried out only a single option.

Willingness to play again

The evidence from the observational ses-
sion supporting the hypothesis that subjects
would be less willing to play the realistic-FPS
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game is strengthened when one considers
the results of the experiential session (Table
3). Of the six participants who were willing
to try out the realistic-FPS game, only three
indicated that they would be willing to play
the game again, after trying it out. Since the
other 10 participants were unwilling to even
try out this game, one can infer that a total
of 13 subjects would be unwilling to play
the realistic-FPS game in the future. The cor-
responding totals for the UFQV, fixed-shoot-
er and cartoon-FPS were only one, two and
four subjects, respectively. Statistical analy-
sis of these totals confirmed a significant ef-
fect due to ‘game’ [F(3,45)=6.47; p=0.0010]
and a significantly-reduced willingness to
play the realistic-FPS game in comparison to
the other three options (p’s<0.0023).

Emotional responses

Only three of the six participants who were
willing to try out the realistic-FPS game re-
ported that they enjoyed playing the game
(Table 4). In contrast, all 12 of the partici-
pants who agreed to try out the cartoon-FPS
game reported that they enjoyed playing it,
and enjoyment was also reported by the
vast majority of the participants who were
willing to try out the UFOV program (15/16)
and the fixed-shooter game (14/15).

All subjects who tried out the video games
found them to be challenging, and all but
one were challenged by the UFOV program.
Most found the sessions interesting (4/6 for
the realistic-FPS game, 10/12 for the car-
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Table 4. Emotional factors in gaming and their rating for the four games and UFOV training; only persons
who tried the game are included; FPS=First person shooter

Games and % ratings (n)
Statement Opinion Realistic FPS Cartoon FPS Fixed shooter =~ UFOV
(n=6) (n=12) (n=15) (n=16)
The theme of this | (Strongly) agree 17 (1) 0(0) 0 (0) 6(1)
game bothered me | )¢, 17 (1) 8(1) 27 (4) 0(0)
(Strongly) disagree 67 (4) 92 (11) 73(11) 94 (15)
| enjoyed the game | (Strongly) agree 50 (3) 100 (12) 80 (12) 94 (15)
Unsure 33 (2) 0(0) 20 (3) 6 (1)
(Strongly) disagree 17 (1) 0 (0) 0 (0) 0 (0)
| found the game | (Strongly) agree 67 (4) 83 (10) 80 (12) 81 (13)
interesting Unsure 17 (1) 17 2) 20 (3) 19 3)
(Strongly) disagree 17 (1) 0(0) 0 (0) 0 (0)
| found the game | (Strongly) agree 100 (6) 100 (12) 100 (15) 94 (15)
challenging Unsure 00 0(0) 0(0) 6 (1)
(Strongly) disagree 0( 0 (0) 0 (0) 0 (0)
| found the game (Strongly) agree 50 (3) 0 (0) 33 (5) 6 (1)
frustrating Unsure 17.(1) 17 ) 20 (3) 31 (5)
(Strongly) disagree 33(2) 83 (10 47 (7) 63 (10)
| felt anxious while | (Strongly) agree 50 (3) 42 (5) 47 (7) 13(2)
playing the game | )q;re 0(0) 17 2) 6(1) 132)
(Strongly) disagree 50 (3) 42 (5) 47 (7) 75 (12)

toon-FPS game, 12/15 for the fixed-shooter
game, and 13/16 for the UFOV program).
Approximately half of the participants found
playing the three video games to be anxiety-
provoking, but only 12% (2/16) reported that
they felt anxious when trying out the UFOV
program. Frustration was quite common
when playing the realistic-FPS and fixed-
shooter games [50% (3/6) and 33% (5/15)
of participants, respectively], but this was
not the case for the cartoon-FPS game (0%,
0/12) or the UFOV program (6%, 1/16).

Visual displays

None of the participants found the cartoon-
FPS, fixed-shooter or UFOV video display to
be ‘too violent’ (Table 5). In contrast, the vi-
olent nature of the realistic-FPS display was
a concern for the majority (69%, 11/16) of
participants (ten refused to play this game
due to the high level of violence, and one
of the six who was willing to play reported
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being troubled by the violence after trying it
out). Potential concerns that subjects might
perceive the cartoon-FPS video display as
being ‘too childish” were not strongly sup-
ported by the data, as this was the case in
only 8% of participants (1/12). Few subjects
(0 to 2) found any of the visual displays to be
confusing’; however, a sizeable proportion
felt that the visual display ‘moved too fast’
in the realistic-FPS game (33%, 2/6), fixed-
shooter game (47%, 7/15) and UFOV pro-
gram (44%, 7/16). Only 8% of subjects (1/12)
were bothered by the speed of the display in
the cartoon-FPS game.

/

Audio track

The audio track that accompanied the car-
toon-FPS game was enjoyed by 75% (9) of
the 12 participants who played this game
(Table 6). Ratings were somewhat lower for
the other two video games (there was no au-
dio track for the UFOV program). Of the six
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Table 5. Visual display of games and UFOV training and their rating for the four games and UFOV train-
ing; only persons that tried a game are included; FPS=First person shooter

Games and % ratings (n)
Statement Opinion Realistic FPS Cartoon FPS Fixed shooter =~ UFOV
(n=6) (n=12) (n=15) (n=16)
| found the game too | (Strongly) agree 17 0(0) 0 (0) 0 (0)
violent Unsure 17 8 (1) 13 2) 0(0)
(Strongly) disagree 67 (4 92 (11) 87 (13) 100 (16)
I found that the (Strongly) agree 33 (2 8 (1) 47 (7) 44(7)
visual information Unsure 17 17 @) 6(1) 19 (3)
moved too fast
(Strongly) disagree 50 (3 75 (9) 47 (7) 38 (6)
I found the visual (Strongly) agree 17 0 (0) 13 (2) 6 (1)
display confusing | jpgure 332 25 (3) 13 2) 13 2)
(Strongly) disagree 50 (3 75 (9) 73 (11) 81 (13)
| found the visual (Strongly) agree 17 8 (1) 7 (1) 0 (0)
display too childish |, 17 8(1) 20 (3) 0(0)
(Strongly) disagree 67 (4 83 (10) 73(11) 100 (16)

subjects who played the realistic-FPS game,
half reported that they enjoyed the audio
(gunfire, shouting and music), whereas the
other three subjects were unsure. The au-
dio track for the fixed-shooter game (mis-
sile fire and explosions) was enjoyed by
53% (8) of the 14 subjects who rated this
game, although some described it as ‘grating
and irritating’. Despite the concerns raised
by some participants related to the audio,
most agreed that they would prefer to play

the video games with the audio turned on
as it helped provide a context for the game
(for instance, successful action, impending
danger).

Controllers and physical discomfort

Within the participants who played the
FPS games, there was nearly unanimous
consensus that the point-and-shoot con-
troller was easier to use than the standard
controller (joystick and push buttons). All of

Table 6. Audio track of games training and their rating for the four games and UFOV training; UFOV is
not included since it has no audio track; only persons that tried a game are included; FPS=First person

shooter
Games and % ratings (n)
Statement Opinion Realistic FPS  Cartoon FPS  Fixed shooter
(n=6) (n=12) (n=14)
I liked the audio for this (Strongly) agree 50 (3) 75 (9) 57 (8)
game Unsure 50 (3) 17.(2) 29 (4)
(Strongly) disagree 0 (0) 8 (1) 14 (2)
| found the audio disturbing | (Strongly) agree 17 (1) 0 (0) 7 (1)
Unsure 0(0) 8 (1) 14 (2)
(Strongly) disagree 83 (5) 92 (11) 79 (11)
I would prefer to play the (Strongly) agree 33 (2) 8 (1) 0 (0)
game without audio Unsure 17 (1) 17 ) 29 (4)
(Strongly) disagree 50 (3) 75 (9) 71 (10)
Winter 2010 Vol. 9 No 1
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the six realistic-FPS players and 11 of the 12
cartoon-FPS players reported that the point-
and-shoot controller provided the best con-
trol of the cursor movement on the screen
and would be their preference when play-
ing again. None of the subjects reported
any physical discomfort following any of the
game-play sessions.

DiscussioN

Enjoyment and willingness to play

Our specific interest, in performing this ini-
tial study, was to identify a video game that
could be used as the foundation for a pro-
gram to train more rapid and effective visual
processing in older adults. By providing our
participants with the opportunity to observe
video-clip demonstrations of different gen-
res of video games, we were able to identify
their willingness to try out different types
of games during the subsequent game-play
sessions, while remaining respectful of po-
tential sensitivities to graphic depictions of
violence. Although previous work has dem-
onstrated that young adults are willing to
engage in video-game training sessions that
depict realistic and graphic violence ", the
present results clearly support our hypoth-
esis that the majority of older adults would
be opposed to playing such games. In par-
ticular, participants expressed their distaste
for the graphic visual displays (for instance,
people being shot, blood covering the
screen), as well as the associated audio track
(for instance, gunfire, people shouting), and
the gun-like appearance of the controller
likely contributed to the negative reactions.

Even though the majority of the older adults
were not interested in playing the realistic-
FPS video game, almost all were amenable
to trying out the cartoon-FPS and fixed-
shooter games, and all were willing to try
the UFOV program. All participants had
some familiarity with video games and most
relayed stories of watching their own chil-
dren or grandchildren play; however, only
four participants described an occasion of
actually playing a video game themselves.
Despite the lack of prior experience and a

Winter 2010

general indifference toward video games
expressed prior to the study, most of the
participants embraced the game-play ses-
sions and reported positive feelings of chal-
lenge and enjoyment and a willingness to
play again (a notable exception being the
one subject who expressed a strong dislike
of video games prior to starting the study).
Somewhat surprisingly, reported levels of
frustration in trying out each game/program
for the first time were quite low (particularly
for the cartoon-FPS and UFOV), despite
the fact that virtually all the subjects found
the video games and UFOV program to be
challenging.

Specific features of the video games

A previous review  concluded that video
games that involve small objects, require
rapid reactions, include inappropriate sound
effects, or provoke frustration or disinterest
are unsuitable for older adults. In the present
study, the playing of the realistic-FPS and
fixed-shooter games, as well as the UFOV
program, did elicit some complaints that
are consistent with some of these conclu-
sions. Examples of such complaints include:
‘moved too quickly’ (n=7), ‘sound track was
alarming’ (n=2), ‘too many colors’ (n=1) and
‘too confusing’ (n=2). Associated with these
complaints were comments such as: ‘the
game was not fun’ (n=2) and ‘I wouldn't
want to play it for more than 10 minutes’
(n=1). In contrast, the cartoon-FPS game
was nearly-unanimously identified as being
enjoyable, interesting and challenging and
associated with low levels of frustration, and
was regarded as being ‘too childish” by only
one subject. Associated comments includ-
ed: ‘very challenging and fun” (n=5); ‘I like
the characters and the costumes’ (n=4); and
‘I could spend a lot of time shooting those
little guys’ (n=1).

As suggested by previously-observed rela-
tionships between cognitive abilities and
technology adoption®, it is also important
to ensure that the game interface is easy for
seniors to use and provides cues that reduce
undue demands on working memory . The
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point-and-shoot controllers evaluated in the
present study were designed to provide in-
tuitive control over actions on the screen,
thereby avoiding the need to remember key-
strokes, and our subjects did indeed prefer
to use this type of controller. Note, however,
that the ease of using the controllers was not
a major determinant of willingness to play,
in this study. The decisions whether to try
out the games were made prior to any ex-
posure to the controllers, and no subjects
reported that ease of controller use affected
how they rated their desire to play the game
again (after the try-outs).

Limitations and the need for further research
The sample of 16 subjects used in this ini-
tial study was sufficient to test our hypoth-
esis that older adults would be less willing to
play the realistic-FPS video games, in com-
parison to the less violent games. The study
also provided some descriptive information
about the participants’ perceptions regarding
specific aspects of the tested games. Clearly,
however, further research with larger sam-
ples is needed to: (i) investigate the specific
features of video games that influence en-
joyment and willingness to play; (ii) deter-
mine which features of the games optimize
benefits (such as improvements in visual
processing); (iii) correlate objective measures
of game performance with attitudes toward
the games as well as benefits derived from
playing the games; and (iv) examine these is-
sues in cohorts encompassing a wide range
of educational backgrounds, technical skills
and computer expertise. A valuable method-
ological lesson to be learned from the initial
work performed here is the need, in future,
to account for the reluctance of many older
adults to play certain types of video games
when estimating required sample sizes.

It will also be important, in future studies,
to provide participants with greater op-
portunity to try out the games, beyond the

30-minute exposure that was provided in
the present study, and to determine whether
the willingness to play persists on an ongo-
ing basis. It is possible that persons’ impres-
sions of the games will change if they are
given greater exposure to the games, or if
they are given motivational information (for
instance, informing them that playing the
games may have health-related benefits).
Previous findings suggest that factors such
as the inclusion of an engaging story line”’
and the degree to which the game involves
arousing or ‘addictive’ stimuli’ may also
warrant further study as factors that may in-
fluence both enjoyment and learning of im-
proved visual processing skills.

CoNCLUSION

In conclusion, the results of this study clearly
indicate that a realistic and violent FPS video
game is not likely to be an appropriate choice
for many older adults. A non-realistic, non-
violent cartoon-FPS video game may well be
justas effective in improving visual processing,
and is much more likely to be tolerated and
enjoyed by seniors. The non-realistic fixed-
shooter game was also well tolerated and
has the potential to improve visual process-
ing; however, visual-processing benefits of
playing this type of game have not yet been
established. Although most of the present
subjects also enjoyed the UFOV training pro-
gram, a video-game training program could
offer important advantages related to the rel-
atively low cost and widespread availability
of video games, the ‘addictive’ and arousing
properties of these games and the potential
for self-administered training at home. We
therefore conclude that non-violent cartoon-
FPS and fixed-shooter video games warrant
further investigation as an alternative to the
UFOV program for training improved visual
processing in seniors. One such study, with
the underlying objective of improving reach-
to-grasp balance;recovery reactions, is cur-
rently in progress .
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