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KPU Registry ID Number: 1035    Date submitted: 19th June 2017 
 

Study Registration for the KPU Study Registry 
 
The registration information for the study is given below. Each section can be expanded 
as needed. 
 
1. The title or name of the experiment (for listing the experiment in the registry). 
An Examination of the Effects of Mood and Emotion on a Real-World Computer System and Networking 
Environment 

 
2. The name, affiliation, and email address for the lead experimenter(s) for the 
study. 
John G. Kruth 

Executive Director 

Rhine Research Center 

Durham, NC USA 

john.kruth@rhine.org 

 
3. A short description or abstract of the purpose and design of the experiment. 
The goal of this study is to examine the effects of human emotions and moods on the operation of 
computer systems and networks in a simulated working environment.  A computer system and network 
will be monitored for errors while a sample of computer operators perform timed computer tasks in an 
anxiety induced environment.  An experimental group will purposely be frustrated in their tasks by 
inoperative software, while a control group will perform the task without interference.  The networking 
system will also be run without operators to produce a final control condition for the system operations. 

 
4. A statement or list of the specific hypothesis or hypotheses being tested, and 
whether each hypothesis is confirmatory or exploratory. (confirm/explore guidance) 
H1:  Computer operators can have unintentional PK effects on computer systems and network 
connections, and these effects will be reduced when the computers are running automatically, without 
operators.  (Exploratory – Fully Specified Analysis) 

H2:  Anxiety and stress evoke unintentional PK effects, and computer operators under greater stress will 
demonstrate more software and network errors than operators in a less stressful environment or an 
environment that does not require a computer operator. (Exploratory – Fully Specified Analysis) 
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5. The planned number of participants and the number of trials per participant. 
The sample will consist of 130 computer operators, 65 in each group, with each participant completing 
one session.  The group assignments process will assign exactly 65 participants in each group.  If there 
are any incomplete sessions due to software errors or early termination by participants, additional 
participants will be added so that the total completed sessions is 130 (65 in each group).  All completed 
sessions will be included in the data analysis. 

This sample size is chosen to accommodate the ability to demonstrate a potential effect size of .5 and a 
power of .8 while evaluating the p-value of a two tailed t-test at .05.  

The sample participants will be attained through advertisements and random recruitment methods.  The 
groups will be determined using a sufficiently random process (see information on the Random Process 
below), and neither the experimenters nor the participants will be aware of the group assignments.   

The group assignment for each participant will be blinded to the researchers throughout the analysis 
process to avoid any unintentional influence on the data analysis.   

6. A statement that the registration is submitted prior to testing the first 
participant, or indicating the number of participants tested when the registration 
(or revision to the registration) was submitted. 
The registration of this study will be submitted before the first participant is tested. 

 
The following additional information is needed for studies that include 
confirmatory analyses: 
 
7. Specification of all analysis decisions that could affect the confirmatory 
results, including: the specific statistical test for each confirmatory hypothesis, 
whether the test is one-sided or two-sided, the criterion for acceptable evidence, 
any transformations or adjustments to the data, any criteria for excluding or 
deleting data, and any corrections for multiple analyses. Checklists and examples 
for registering classical analyses, Bayesian analyses, and classification analyses 
are provided in the statistics registration document. (This information can be 
included in section 4 above for simple experiments.) 

NOTE:  Though the hypotheses of this study are exploratory in nature since the evaluation process and 
analysis methods have not been sufficiently validated, the goal of this study is to produce a fully specified 
analysis. 

Procedural Notes 

Data will be transferred between two computers on a closed network that is designed to transfer data 
without performing any corrections to the data. There will be 7 data checkpoints in a data transfer process 
over the closed network. At each data checkpoint, the data will be checked for errors.  The first error that 
is encountered will be recorded for each packet of data. 

In addition, each participant will be asked to complete a self-analysis of anxiety when the task is 
completed. This self-evaluation will be compared to the results of the logged errors.  Each participant will 
complete one session, so the session will be the primary unit of analysis. 

************************** 
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Data integrity will be assessed by the testing program at different points in the network communication 
process.  Data integrity will be evaluated when the data is read from the hard drive on computer #1, when 
the data is prepared for transfer, when the data is sent over the network, when the data is received on 
computer #2, when the data is unpacked on computer #2, when the data is decoded, and when the data 
is stored to the hard drive on computer #2.  At each checkpoint, the number of errors during a session will 
be tallied.  

The markers used for evaluation and analysis will be the total number of errors in a session, the number 
of errors at each checkpoint, and the location of each error. 

Analysis 

Standard two tailed t-tests will be used to evaluate each factor.  The factors will include the average total 
number of errors in each session for each group, and the average number of errors at each check point in 
each session for each group.   In addition, the total number of errors for each group and the total number 
of errors at each checkpoint for each group will be compared.  Finally, the self-assessment for the anxiety 
factor will be evaluated to determine if there is a correlation between self-assessment of anxiety, the 
group predicted to have a higher anxiety measure, and the number of errors detected at each point in the 
process. 

The primary analysis will compare the mean of the total number of errors in a session (IO errors on the 
sender and receiver side, software message manipulations, and network communications) for the 
experimental group versus the control group and each group versus the non-user control sessions.  A 
second important analysis point will be only the number of network communication errors (dropped or 
corrupted message transfers on the network) detected in each session between each group and versus 
the control sessions.  These two factors will be the primary indicators of possible influence of mood or 
emotion on the computer systems. All other analyses will be considered secondary and only important to 
clarify the influence if there were significant differences in either or both of the two important analysis 
points. 

Data will only be excluded from this study if it is the result of an incomplete session. Incomplete sessions 
may result from the early termination of a session at a participant’s request or a system malfunction that 
causes a session to terminate or the software to produce an unrecoverable failure.  Since the study data 
consists of errors detected in the network communication and IO processes, errors in these processes will 
be considered part of the study and the software will be designed to catch and recover from these errors 
at every step in the process. Despite extensive protections from unrecoverable errors, hardware 
anomalies or other unexpected issues may arise which could produce unrecoverable errors and introduce 
corrupted data or incomplete sessions. 

If any data is excluded, the detailed reason for the exclusion will be specifically discussed in the report of 
the study results. 

Predictive Values 

The study hypotheses predict that human interaction with machines will have an effect on the number of 
errors detected in the operation of the computer processing and network communications.  In addition, 
they predict that participants who are more anxious will produce more errors than those who are less 
anxious.  It is predicted that the control data collected when there are not any computer operators will 
indicate fewer errors than either group involving computer operators. 
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In order for the study to demonstrate the hypotheses, the p-value must be less than or equal to .05, and 
the effect size must be at least .2 and preferably nearer to .5.  The power of the study results should be at 
least .2 with a goal of .8.  Ideal results would include a p-value of .05, an effect size of .5, and a power of 
.8.  These values are attainable with two groups, each containing 65 participants. 

As was indicated earlier, the primary analysis factor will be the comparison of the mean of the total 
number of errors in a session for the experimental group versus the control group and each group versus 
the non-user control sessions.  A second important analysis point will be the number of network 
communication errors (dropped or corrupted message transfers on the network) detected in each session 
between each group and versus the control sessions.  Additional checkpoints will be valuable to clarify 
where the additional errors occurred in the process, in essence, providing additional data about any 
effects found in the primary analysis factors. 

 
8. The power analysis or other justification for the number of participants and 
trials. 
The power of this study was evaluated using GPower 3.1 with the goal of providing a p-value of .05, effect 
size of at least .2, and a minimum power of .2.  This evaluation resulted in the need for 2 groups 
(experimental & control), each containing 65 participants. 

 
9. The methods for randomization in the experiment. 
Each participant in the study will be randomly assigned to experimental Group 1 or Group 2 by a random 
selection process performed by the computer system at the moment that the participant logs in to begin 
the session.  A sufficiently random, pseudo-random, software process will determine whether the 
participant is in an experimental or control group.  

The Random Process for Group Selection: Using RNGCryptoServiceProvider within the C# library, the 
software integrates the Windows 7 CryptoServices process to create a random number considered 
sufficient for professional cryptography and web security.  The process is not completely defined (for 
security purposes) and varies based on operating system implementations, but it utilizes system ticks, 
internal clicks, mouse and keyboard timings, and thermal values in the hardware, among other possible 
factors, to produce a random value. 

Since this is a very simple binary group classification task, the random process is less important than a 
random process necessary to make system choices or provide randomized information to the computer 
user.  Neither the experimenter nor the participant will know to which group they are assigned or which 
procedure is activated. 

The Random Process for Selection of Non-Participant Control Sessions:  Using the website 
random.org to generate true random numbers, the experimenter will obtain random numbers representing 
the hours of the day when the lab is available. The hours determined by this random process will be used 
to select data collection times for network data when no participants are operating the computers. 
 
10. A detailed description of the experimental procedure. 
 
Procedure Overview 
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Two standard commercial desktop computers will be networked in a peer-to-peer system utilizing custom 
software performing standard operations and communicating using standard networking protocols.  Each 
session will consist of 4 activities. 

1. Computer operators will interact with custom software on computer #1.  This software will provide 
instructions to the participant and ask the participant to perform a series of tasks on the computer 
in a limited amount of time. 

2. Computer #1 will continuously send data to Computer #2 throughout the session.  This data will 
not be related to the activity being completed by the participant, and it will not be affected by the 
software used by the participant.  The participant will have no knowledge of this network 
communication and will not have any direct interaction or effect on the data being transferred 
between the computers. 

3. Testing and error checking software will be run on both Computer #1 and #2 to monitor the 
network communication for errors and log all activity and errors detected in the network 
communication. 

4. Self-assessment of anxiety by the participant before and after the session will be completed. 

Participants will be provided with an identification code and log in information before they begin the study.  
Each participant in the study will be randomly assigned to experimental Group 1 or Group 2 by a random 
selection process performed by the computer system at the moment that the participant logs in to begin 
the session.  Group 1 will be presented with a series of timed tasks to perform on the computer, and the 
software presented to the participants of Group 1 will operate in a normal manner, enabling the tasks to 
be completed with a series of simple operations like button pushes, matching objects, simple math, 
moving objects with the mouse, and typing in text fields.   

Group 2 will receive the same instructions and tasks as those assigned to Group 1, and the software 
interface will look exactly the same as the interface used for Group 1.  Group 2 will be instructed to 
perform the same timed tasks, but the software being used for Group 2 will purposefully introduce 
malfunctions and errors into the process.  For Group 2, the button presses will sometimes malfunction on 
purpose, or the text fields will not immediately accept input from the operator.  The purpose of the 
malfunctions is to induce a sense of urgency, and increase the anxiety experienced by the participants 
while completing the computer tasks. 

While the software tasks are being performed on the client computer by the participants, a constant 
stream of data will be sent from the computer #1 to a computer #2 via the peer-to-peer network.  Since 
many of the modern networking protocols (like TCPIP) include a significant amount of data checking and 
automatic correction, a specific networking protocol will be used which does not perform error checking.  
This protocol is called UDP, and it is commonly used internally in telecommunication software processes.  
UDP is a very fast protocol that depends on the network software to perform all error checking and to 
handle all issues that arise during network communication. 

During each session, a predefined set of data will be continuously encoded, packaged, and sent from 
computer #1 to computer #2.  On computer #2, the data will be unpacked, reassembled, decoded, and 
recreated.  This network communication process will have no association with the software that is being 
used by the participants to complete the defined tasks.  This process will repeat throughout the session. 

Data integrity and reliability testing will be integrated into the networking software.  The results of the tests 
will be logged and the number and location of the errors will be recorded for each session. 
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At the beginning and end of each session, the participant will be asked to assess their anxiety level on a 
scale of 1 to 10 - 1 being relaxed and calm and 10 being very anxious.  The change in the user specified 
anxiety level from the beginning to end of the session will be used as a measure of increased/decreased 
anxiety during the session. 

In addition to the sessions run for each group of participants, network data will be collected automatically 
by the computer without any interaction by computer operators.  These non-participant control sessions 
will be used to determine the reliability and integrity of the network communication system without any 
human interaction.   

The software control sessions that are run without an operator will be run at similar times to the operator 
sessions, but not at the same time as the operator sessions.  For example, if operator sessions are 
scheduled on Tuesday at 10, 12, and 2, the non-operator sessions will run on other days at these same 
times and before and after the operator sessions on the same day.   

The start and end times for collecting the non-operator network data will be determined using random 
numbers generated by random.org. The random numbers (see note about on the Random Process) will 
be used to identify hours when the lab is available with no computer operators. The data collection times 
will be identified by the experimenter based on the values indicated by the generated random values. The 
non-participant control sessions will be triggered by the experimenter to begin at 5 minutes after the hour 
determined by the random process and network data will be collected for 55 minutes.  The actual data 
used for the non-operator control sessions will begin at 15 minutes after the hour and continue for 35 
minutes.  The first 10 minutes at the beginning and end of the data collection process will be discarded in 
every control session to account for possible interference by the researchers entering or leaving the 
facility to trigger the data collection process. 

The total time selected from the non-operator sessions will be equal in length to the operator controlled 
sessions to provide symmetry in the comparison of operator and non-operator sessions.  

All experimental and control sessions will be run in a single laboratory location using the same hardware, 
software, and power supply.  The computers will both be in the same room though physically separated 
by at least one meter, and they will be connected via a standard Ethernet cable used in traditional office 
environments.  The computers will be connected through the standard Windows 7 networking software 
using a Homegroup or Workgroup to define the network and provide access to the appropriate UDP 
networking server and receiver software. 

The experimental, controls, and non-operator sessions will be run throughout the day so that all sessions 
will be equally likely to occur at any time of day. All sessions will be run in the exact same environment 
using the same equipment. 

 

 

 


