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The goal of this research was to determine whether there was a 
statistically significant difference in the effectivity of each 
commandment of Human-Computer Interaction. This was done by 
determining the time difference in users completing two tasks created 
for each commandment, one following the commandment and the other 
violating its rules. Using a Kruskal-Wallis test, it was determined there 
was a statistically significant difference in the effectivity of Feedback 
compared to multiple other commandments. The null hypothesis was 
rejected, and the lower median of Feedback implied that this 
commandment had less impact on efficiency than other commandments.

These findings should influence the creation of future user 
interfaces to minimize time spent on aspects of the Feedback 
commandment. As a result, less resources will be required for UI 
development, allowing for interfaces to be designed with greater speed. 

Findings from this research could also be used to create an example 
of HCI in everyday life. One potential recreational application could be 
programmed to utilize the Spotify and YouTube Application Program 
Interfaces. This would allow users to search for songs and retrieve links 
to play audio on their internet browser. Though the framework for this 
application has been started, future work is needed to further integrate 
the commandments of HCI, highlighting the results of this study. 

If granted additional time and resources, further research could also 
be conducted into commandments not included in this study such as 
Memorability, Safety, and Universality.

Results (cont.)
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The time differences for each of the tests are plotted in Graph 1. A 
Kruskal-Wallis test was conducted on the time difference to complete 
the interfaces for each commandment. The Kruskal-Wallis test showed 
there was a statistically significant difference between the median values 
for time needed to complete each interface (H(6) = 13.43, p = 0.037). A 
post hoc test determined that the time difference needed to complete 
Feedback testing was significantly lower than Constraints, Minimalism, 
Reversal, and Control testing (Table 2). This implies that Feedback has a 
lesser impact on user efficiency. 

Materials and Methods (cont.)
A secondary window known as the “Test Director Menu” was set to 

display on a separate monitor to keep time as the user completed each 
task. This menu was not visible to the testing subject. When ready, the 
subject was instructed to click the “Continue” button to reveal the first 
“bad” HCI interface and automatically start the first timer. Once all 
tasks were completed the process was repeated a second time for the 
“good” interfaces by clicking the “Procedure 2” button.

In the case of Perceptibility testing, the subject was shown a number 
pad and asked to enter a string of random digits to demonstrate use of 
the commandment. After task completion, times were recorded for both 
the “bad” (Figure 2) and the “good” (Figure 3) interfaces, the difference 
in times was calculated and recorded in Excel. This testing process was 
repeated for a total of 30 individuals. These individuals consisted of 
Aberdeen High School students, teachers, and other volunteers in the 
community.

In order to test the effectivity of each commandment, a testing 
application was designed and programmed in Python using Anaconda 
Spyder Software. Two unique timed tasks were created for each 
commandment. One task was designed as the “good” example, adhering 
to the rules of the commandment. A second task was designed as the 
“bad” example, going against the standards. In total 14 interfaces were 
designed and programmed. At the top of each interface 
were brief instructions to inform the user of their task. 
Before testing began, the application displayed a Test 
Director Start Menu (Figure 1). The “Procedure 1” 
button started a sequence where every “bad” HCI 
interface was shown to the user, one at a time, in a 
random order. While “Procedure 2” displayed every 
“good” HCI interface in the same manner. 
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When designing a piece of software, there are priorities that must be 
set in order to create a successful user interface (UI). The method of 
achieving a properly structured user interface closely relates to the 
commandments of Human-Computer Interaction (HCI). HCI is the 
study of human psychology in relation to interface design in order 
maximize software efficiency (Chao, 2009). HCI, in the field of 
personal computing, was pioneered by multiple research groups from 
1985 to 2005, as use of the internet began to spread. Eventually, these 
developments evolved into a set of guidelines to be followed to design 
an optimal user interface, known as the “Commandments” of HCI 
(Table 1). These commandments will become more important over time 
as computer interfaces become more ingrained into daily life (Dubey et 
al., 2014). Data collected from this study was used to determine whether 
certain commandments have a greater impact on user efficiency. The 
null hypothesis for this research was each principle of HCI has the same 
impact on user efficiency.

Figure 1: Test Director 
Start Menu

Figure 2 (above): An image displaying 
the UI with bad use of perceptibility. 
This UI has buttons without labels.

Figure 3 (above): An image displaying 
the UI with good use of perceptibility. 
This UI has buttons with labels.

Graph 1: A box-
and-whisker plot of 
the time difference 
between the good 
UI and bad UI for 
each HCI 
commandment.

Results

Significant post hoc test results for Feedback

Constraints Minimalism Reversal Control

Feedback
Mdn = 22

H(1) = 9.46
p = 0.002
Mdn = 43

H(1) = 6.35
p = 0.012
Mdn = 49 

H(1) = 3.94
p = 0.047
Mdn = 57

H(1) = 5.23
p = 0.022
Mdn = 40

Table 2: Post hoc test 
results for Feedback 
highlighting it 
relationship to the other 
commandments.

Commandment Description
Perceptibility clear labels
Affordances distinct elements
Constraints limit user abilities
Feedback responsive to user 

input
Aesthetic Minimalism visual appeal
Reversal of Actions undo mistakes
Locus of Control optimal user control

Table 1: The seven 
commandments tested as a part 
of this project along with a 
description of its use and 
purpose.


