USABILITY TEST PROCEDURE

Executive Summary
The goal of a successful design is to make the product appealing to the user from
various different aspects such as performance, safety, ease of use etc. All of the specific
human factor methods and techniques carry out the methodological principle in the field of
human factors to center the design process on the user, this making it a user-centered design
(Wickens). This means that the ultimate goal is to find a system design that supports the
user’s needs rather than making a system to which the user must adapt.
Task analysis is a way of describing human interaction with a system to understand
how to match the demands of the system to human capabilities. In this case, Task analysis
will be used as the initial method of evaluation and will be followed by Usability Testing.
Usability is the degree, to which the system is easy to use, or user-friendly (Kantowitz
and Sorkin). This translates into a cluster of factors, including the variables Learnability,
Efficiency, Effectiveness, Memorability, Errors and Satisfaction. Learnability is measured by
the effort needed from the user to acquire proficiency in operating the system. Efficiency is
related to time to complete certain tasks, frequency of help or documentation use, time spent
on errors, number of repetition or failures. The effectiveness of the system is determined by
percent of tasks completed and/or ratio of successes vs. failures. Memorability on the other
hand, is defined as how much information the user needs to retain in his/her memory in order
to ease the operation of the system. Errors could be counted or represented as percentages of
user failure throughout the test. Ultimately, the User Satisfaction will be provided by the user
in terms of a rating of functions/features, expressing perception of the directions, causes of
frustrations.
Usability Testing is the process of having users interact with the system to identify
the design flaws based on the categories mentioned. It can be carried out using different
methods, such as Heuristic Evaluation and through user surveys. Heuristic evaluation
involves experts analyzing the system at hand from a usability stand-point and reporting the
results in order to improve the existing design. On the contrary, user surveys include a
sample population of potential customers, asked to perform tasks and report on the criteria
given, their thoughts and feelings of the product. Ideally, utilizing both approaches is
beneficial to the analysis.
Eventually, the evaluation studies are intended to provide feedback for making
necessary modifications to the design.

Methodology

The system at hand is a Solar Water Pasteurizer. It will utilize a feedwater component
to collect water which is the portion that requires the most user input; the collector will
accumulate the water that will get heated using the solar energy. The heat exchanger acts as a
major component in heating and cooling of the input/output water as it gets pasteurized.
Once the pasteurization is completed, the output water is returned to the initial feedwater
system that also incorporates output water storage. The user will remove the output water to
serve their needs.
This product is intended to accommodate communities who do not have access to
clean water in rural areas in the third-world countries. The target population has multiple
characteristics including cultural background, language, race, age, education level, and
mechanical aptitude that need to be considered while selecting the survey population. Even
though, the prototype will be manufactured and tested in a technologically developed setting,
attention will be paid to stay true to the target population and conditions such as cultural
stereotypes.
Initially, the system will be tested using the Heuristics Evaluation by experts in the
field who also have experience with the conditions and characteristics of the target
population. Improvements on the system will be made according to the outcome of the
Heuristics Evaluation. In order to optimize the usability of the system as much as possible,
User Survey method will further be incorporated as well. The users will be provided surveys
with tasks they need to carry out and will be timed accordingly for future statistical analysis.
The sample size will be 5-6 people, in order to identify the problem without much
complication. Therefore, multiple cycles of small number of participants rather than a larger
group of people testing the same product will be the method followed in this case. The
survey populations will be selected randomly from Rochester Institute of Technology,
providing a diverse variety of cultural background, language, race, age, education level and
mechanical aptitude characteristics.
What is more, based on the task, the survey populations will be provided pictorial
directions as to how to use the solar pasteurizer. By doing Task Analysis, we will be able to
measure their responses to the system from different perspectives.
(See attached usability survey)

Usability Test
Objective and Subjective Assessment Interview
Solar Pasteurizer Senior Design Team
Subj.#:
Age :

Native Language:
Latest Educational Inst.:

The Solar Pasteurizer Senior Design team would like to test the functionality and ease of use
of the solar pasteurizer. Simple instructions will be provided to you to carry out certain tasks.
For any instruction set you are asked to perform, observations of your interaction with the
product will be recorded, including time. Please perform the tasks at a normal pace, and do
NOT try to hurry because of the stopwatch. Questions are encouraged if the directions are
unclear.

Task 1: Left-leg support subassembly
“Using the three wooden pieces marked with “L”, the bolts, nuts and the washers, please
follow the pictorial instructions to assemble the right-leg support for the pasteurizer.”

1.
Place the wooden pieces in the shown orientation

2.

Insert bolts and nuts in the holes connecting the pieces as shown.

3.
Insert a nut and washer to the respective holes on the other side for the bolts.

4.
Tighten the nuts to secure the pieces together as shown.

Record the time it takes to carry out task 1. Count the number of visible errors the user
makes and the number of questions he/she has to ask for more clarification. State which
aspect that they have more difficulty in.

Time to assemble the system:
Total Questions/Errors:
Additional Comments:

“On a scale from 1 to 7, with 1 being very difficult, 7 being very easy and 4 being neutral,
how easy was it assemble the left support?

1

4

7

Very Difficult

Neutral

Very Easy

Q. “How clear are the pictorial directions for the assembly?”
A.

Q. “How easy is it to handle individual components while assembling?”
A.

Q. “What did you find most challenging?”
A.

Task 2: Right-leg support subassembly
“Using the three wooden pieces marked with “R”, the bolts, nuts and the washers, please
follow the pictorial instructions to assemble the right-leg support for the pasteurizer.”

1.
Pieces required for the assembly.

2.
Place the wooden pieces in the shown orientation.

3.
Insert bolt and washer on one side, and a washer and a nut on the other side for each
that connects the pieces together (similar to the left side)

Record the time it takes to carry out task 2. Count the number of visible errors the user
makes and the number of questions he/she has to ask for more clarification. State which
aspect that they have more difficulty in.

Time to assemble the system:
Total Questions/Errors:
Additional Comments:

“On a scale from 1 to 7, with 1 being very difficult, 7 being very easy and 4 being neutral,
how easy was it to assemble the right support?

1

4

7

Very Difficult

Neutral

Very Easy

Q. “How clear are the pictorial directions for the assembly?”
A.

Q. “How easy is it to handle individual components while assembling?”
A.

Q. “What did you find most challenging?”
A.

Additional Comments

Task 3: Assembling the supports and the pasteurizer
“Using the previously assembled supports, complete the final pasteurizer assembly by
following the pictorial instructions.”

1.
Orient the support assemblies on appropriate sides of the pasteurizer (marked “R” and “L”).

2.
Insert bolts and washers on top three holes of each leg as shown.

3.
Lift the pasteurizer up and insert a nut and a washer on each hole where the bolt enters
(within the closed box) on both sides

4.
Place the pasteurizer on the bottom leg (final assembly front and back view)
Record the time it takes to carry out task 3. Count the number of visible errors the user
makes and the number of questions he/she has to ask for more clarification. State which
aspect that they have more difficulty in.

Time to assemble the system:
Total Questions/Errors:
Additional Comments:

“On a scale from 1 to 7, with 1 being very difficult, 7 being very easy and 4 being neutral,
how easy was it to complete the final assembly?

1

4

7

Very Difficult

Neutral

Very Easy

Q. “How clear are the pictorial directions for the assembly?”
A.

Q. “How easy is it to handle individual components while assembling?”
A.

Q. “What did you find most challenging?”
A.

Additional Comments

Task 4: Connecting the feedwater system
“Connect the feedwater system to the pasteurizer by using the buckets and the hoses
provided.”

1.
Place the buckets at the levels shown (bucket with red tap – inlet, bucket with blue tap –
outlet)

L

R

2.
Connect the inlet bucket to the left tubing, and the outlet bucket to the right tubing.
Record the time it takes to carry out task 4. Count the number of visible errors the user
makes and the number of questions he/she has to ask for more clarification. State which
aspect that they have more difficulty in.

Time to assemble the system:
Total Questions/Errors:
Additional Comments:

“On a scale from 1 to 7, with 1 being very difficult, 7 being very easy and 4 being neutral,
how easy was it to connect the feedwater system to the final assembly?

1

4

7

Very Difficult

Neutral

Very Easy

Q. “How clear are the pictorial directions for the assembly?”
A.

Q. “How easy is it to handle individual components while assembling?”
A.

Q. “What did you find most challenging?”
A.

Additional Comments

