
Finger Force Required 
 Versus Perceived Force Study 

Adam Gracyalny and Dylan Loggins 
Faculty Advisor(s): Dr. Laura Moody 

 

Literature Review 

Results from Analysis  
References 

Purpose 

Acknowledgements 

We would like to thank Dr. Moody 
for her assistance and advisement 
on this project. 

Work Accomplished to Date 

Mercer University — Spring 2020 Engineering Expo — Macon, GA 

JUNIOR ENGINEERING HONORS 

Lockheed Martin 
 is a generous 
financial supporter 
of the Mercer 
University 
Engineering 
Scholars Program . 

Peebles and Norris focused on 
collecting force data of hand and 
finger strength. Astin tested if 
gender and age affect finger 
strength and if finger strength can 
be predicted with anthropometric 
data. Conclusions showed that 
finger strength could be predicted 
from measures with moderate 
accuracy. 

The purpose of this study is to 
develop a database of force 
requirements for controls on 
common devices as a function of 
the age and physical condition of 
the expected user population. This 
database could be useful within 
product development as the force 
requirements  of certain devices 
should match the abilities of the 
expected user population. There is 
not much research done on finger 
force analysis. Overall, this study 
will investigate the correlation 
between actual force versus 
perceived force and the effect. of 
the person’s age and height  on the 
force applied.     
 

This project was broken into several distinct phases: planning, 
testing, and analysis. In the planning phase, a testing plan was 
developed for the data collection. The testing location in the ISE Lab 
was set up as shown in Figure 1 above . IRB approval was also 
gained though the assistance of Dr. Moody. Furthermore, a new cap 
for the force gauge was machined to improve the comfort of the 
participant while testing (Figure 2). In the testing phase, data was 
collected in Dr. Moody’s Ergonomics class as a laboratory 
assignment. The data collection was monitored by the team to ensure 
it was collected correctly. The data was then analyzed to determine 
the relationship between perceived and actual force.  
 

Figure 3. Typical Force vs. Level   

Figure 4. Perceived Force vs. Level  
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Testing Procedure 

Participants press the force gauge 
at the various heights with at a 
maximum force (10 on a scale of 1
-10), minimum  force (1 on a scale 
of 1-10), and typical force (up to 
discretion of participant). The 
participants then rate the typical 
force on a scale of 1-10 as their 
perceived force.  

The average difference between perceived and actual force is 0.5042. 
Single factor ANOVA was ran on all of the factors. P-values of the 
major factors are listed in the table above. The participant and their 
height were the only factors that  had an effect on the perceived force. 
The level and the shoulder, elbow, and wrist angles had no significant 
effect on the difference between perceived and actual force. In 
addition, the typical forces for  males were higher than females but 
the perceptions of the forces was similar. Graphs of the level vs. 
typical force and perceived force are shown in the following figures.  
 

Factor P-Value(* indicates significant) 

Participant 0.000* 

Age 0.230 

Height 0.000* 

Gender 0.516 

Level 0.235 

Wrist Angle 0.747 

Elbow Angle 0.813 

Shoulder Angle 0.932 

Table 1. P-Values for Each Factor 
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In the future, more data can be 
collected, specifically from other 
age groups to make a more 
generalized conclusion.  

Figure 1. Testing Setup Figure 2. Old vs. New Gauge Cap 


