
	

Using iPad Games to Observe Executive Functioning Strategies in 
Typical Adults 

 
Nicole Roberts, BA 

Faculty:  Dr. Julie Scherz, PhD, CCC-SLP 
 

Department of Communication and Science Disorders, College of Health Professions 
 

Abstract. 
Limited empirical evidence is available for the use of iPads in 
speech and language therapy.  To exercise evidence based 
methods in clinical practice, the study sought to investigate 
how users of the iPad integrate planning, problem solving, 
and reasoning skills through a series of iPad puzzle apps. By 
gathering data from typical users, we hoped to better 
understand how patients with traumatic brain injuries may use 
these apps to re-train executive functioning skills. Data 
indicated various strategies people used to plan, problem 
solve and reason.    
 
1. Introduction 
The use of iPad apps for therapy for persons with a 
traumatic brain injury is becoming ever popular in the 
field of speech-language pathology; however, there is 
little empirical evidence to support the use of these apps 
as tools for intervention. Often a person with a 
traumatic brain injury (TBI) sustains damage to the part 
of their brain that controls executive functioning skills 
(e.g., problem solving, planning and reasoning) [1, 4].   
Executive functioning skills are important in helping a 
person perform daily routines [1,3,4]. When a person 
with a traumatic brain injury loses the ability to utilize a 
skill, he/she has to develop a new strategy to use in 
order to complete daily tasks [3].   
The use of puzzles to problem solve, reason, and plan 
have been used in the science community for teaching 
students to develop skills for making hypotheses [2]. 
By looking at how a typical person uses problem 
solving, planning, and reasoning skills to solve puzzles, 
information on various strategies can be gathered, 
analyzed, and applied to help determine how goal 
planning can be used to complete tasks and re-learn 
executive functioning skills that may be difficult for 
individuals who have sustained a brain injury [2, 3, 4]. 
 
2.  Experiment, Results, Discussion, Significance 
Experiment 
A sample population of 20 participants with normal 
cognition who were in the age ranges of 18–36 years 

old and 37–56 years old were selected for this study. 16 
participants were in the 18-36 year old age range and 4 
participants were in the 37-56 year old range. 
Vulnerable populations were not included in this study.  
Participants were asked to engage in a single sixty-
minute session at the Wichita State University Evelyn 
Hendren-Cassat Speech-Language Hearing Clinic. 
Participants were asked to fill out a pre-test survey 
about their previous use of iPad technology.   
Next, six preselected games on an iPad were randomly 
presented to participants; each game had two difficulty 
levels. Memory Q, Rush Hour, and Puzzle Logic were 
chosen because they focused on problem solving, 
reasoning and memory, all of which are executive 
functioning skills. During the game play, the researcher 
recorded the moves of the participant on a designated 
data sheet.  After each game, the participant briefly 
wrote down how he or she solved the puzzle and what 
strategies were used. Finally, once the participant 
finished the study he/she filled out a post-task survey 
about his/her experience on playing the games. 
 
Results and Discussion  
Moves were recorded and an analysis was conducted to 
determine the number of moves and various strategies 
used to solve the puzzles.  Each puzzle had two 
difficulty levels that were examined and compared 
across the two age ranges. The total number of moves, 
the average number of moves per age range, and the 
standard deviation of the number of moves were 
calculated for Rush Hour, Memory Q, and Puzzle 
Logic.  Statistical analysis indicated that the majority of 
participants fell with in 1 +/- standard deviation (SD) of 
the mean for every game except participants 011, 013 
and 017; they were unable to complete the Rush Hour 
game 10 due to frustration, thus falling outside of 1+/- 
SD of the mean. 
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The efficiency of the moves was based on the number 
of moves needed to complete the identified puzzle, see 
Table 1.  For Rush Hour, the number of people 
performing the minimum number of moves for each car 
was analyzed to identify which moves caused the 
subjects difficulty.  Puzzle Logic had number 
combinations that depended on which number people 
solved for, thus creating multiple solutions using the 
same number of moves. Memory Q moves were 
calculated according to sequential and non-sequential 
order in the same row or column, diagonal moves, and 
random order.   
 
Results indicated participants within both age ranges 
were more efficient in their moves with the easier game 
levels.  It is important to note that there were only 4 
participants that fell within the 37-56-age range.   
Along with moves tracked, patterns were examined for 
commonality.  Participants consistently made the 
following patterns for Memory Q: sequential moves in 
same row or column, non-sequential moves in the same 
column or row, diagonal moves, and random moves.  
Several other patterns were reported in the game 
playing surveys as well.  These included: starting at 
different corners and working out, repeating the pattern 
back to themselves before a match was chosen, process 
of elimination, memorization and association.  It is 
important to note that participants had difficulty-
remembering items with two attributes (e.g., color, 
shape). Often participants reported they could only 
remember one color or shape but rarely both, thus 
making it more difficult.   
Game play surveys were also evaluated for Rush Hour.  
Participants indicated they struggled with the more 
difficult game.  Data was reflective of the difficulty of 
the second game with more moves by both age groups.  
Strategies reported in the surveys included but were not 
limited to: working backwards from the desired end 
result, planning three-four moves ahead, determining 
what cars needed to be moved first, and trial and error.  
It is important to note that three participants were 
unable to complete the more difficult puzzle due to 
frustration, thus these three were recorded as outliers in 
the data.  
Surveys were also evaluated for Puzzle Logic.  Both 
games had various solutions, so surveys were used to 
look at common patterns.  Participants reported making 
tens, finding factors of numbers, picking one number to 
make, adding and subtracting big from small, and trial 
and error.  Many participants reported doing it in their 
head first, and not having a strategy.  Data reported the 
overall efficiency of the moves for both age groups for 
both games fell within >=50%.  These two games were 
the most difficult for both age groups. 
Results indicated there are multiple strategies that 
people use when problem solving, planning and 

reasoning.  There was a difference in efficiency of 
moves between the two age ranges, with the 37-56 year 
olds demonstrating more efficiency overall. The limited 
number of moves could also result from the smaller 
population evaluated. 
 
Table 1:  Moves by game by age range 
 
Game Age 

Range 
Total 
Moves 

Average Moves Standard 
Deviation 

Memory 
A 

18-36 361 22.5625 +/-6.418 

 37-56 79 19.75 +/-4.113 
Memory 
B 

18-36 313 19.5625 +/-4.226 

 37-56 83 20.75 +/-4.272 
Puzzle 
Logic 5 

18-36 47 2.938 +/-2.886 

 37-56 19 4.75 +/-6.185 
Puzzle 
Logic 8 

18-36 45 2.8125 +/-1.109 

 37-56 17 4.25 +/-1.5 
Rush 
Hour 53 

18-36 176 11 +/-3.266 

 37-56 36 9 +/-0 
Rush 
Hour 10* 

18-36 351/291* 21.9375/20.785* +/3.875/2.259* 

 37-56 84/54* 21/18* +/-6/0* 
* Data recorded with outliers / without outliers 

 
3. Conclusion 
The data that was gathered on the various strategies 
people used to solve puzzles can be useful in helping to 
determine how people use goal planning to break the 
whole into parts, in order to complete tasks that may be 
difficult for individuals who have sustained a brain 
injury.  Learning how people with normal cognition use 
multiple strategies to plan, problem solve, and reason, 
allows a clinician to utilize the same strategies with 
people who have sustained a TBI. Since there is limited 
empirical data for the use of apps and iPad technology 
for therapy, this study helped to identify strategies 
people with normal cognition use for executive 
functioning skills.  More research is needed in the area 
of planning and problem solving in the area of apps and 
iPad technology. 
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