
 
 
 
Part 1 - Understanding the Problem 
18 September 2013 
 
I. System Overview and Why It’s Needed 

Our specific users are the communities in the Westside of Atlanta. These are mainly African-
American families. In most cases parents/guardians are caught up with their jobs (sometimes 
working several jobs), having little time to be as involved in their children’s education as they 
would love to. This part of Atlanta happens to be financially depressed, which means parents 
might not have the means to access educational support systems as they would prefer. 

The proposed system would cater for all these needs and concerns. The plan is to bring the 
parents to the classroom, and the classroom back home (to the parents). This would 
increase/improve parent/guardian participation in their kids’ education. The expected outcome 
would go from weekly/monthly participation to daily participation from parents. Participation 
from both the children and their parents is essential to education. Participation involves tasks 
like notifying parents of kids’ projects and assignments, kids’ behavior and contribution in 
class, notifying teachers of kids’ difficulties and weaknesses, etc. 

Users Walkthrough

Future Development

Goal

Description

Our users are parents and 

school-aged children between the 

ages of five and twelve. Our initial 

users resided in westside Atlanta (a 

financially depressed area), but we 

have expanded this to include all 

parents who wish to be more 

involved in their child’s education. 

 Foster the sense of collaboration between child and parent

 Educate parents so they can play a more effective role in 

helping their kids

 Support visualizing intellectual processes such as marking, 

sorting, and mapping relationships of information

 Make homework more enjoyable and playful for children 

 Replicate conventional methods of compiling a report 

performed by using poster boards, articles, images

We developed a workspace 

for collaborative learning on 

a multi-touch surface. The 

prototype is developed as a 

web application that can 

run on a multi-touch display. 

Our initial user studies 

indicated that writing a 

report is the most common 

homework assignment 

parents and children work 

on together. 

(1) Launch the Assignment
Users(parent or child) choose the subject of study from the 

homework portal. User reads detailed instructions to follow 

for the assignment. 

(2) Search from the Workspace
Parent and child can organize, discuss together on a same 

report having their own workspace to write, edit, and search. 

(3) Sort, Organize and Edit 
Then the system processes search result into small cards, 

each related to one subtopic. User can move around the 

information cards to organize an outline, and remove any 

cards that they think are not useful. 

(2) Additional Guidance
Use Google Glass or mobile 

phones for providing additional 

guidance for parent through 

AR(Augmented Reality)

(2) Hyperlinked Search to 
Follow Threads and Support 
Procedural Study
Provide guidlines for the 

threaded searches and visually 

mark and map the search results 

in each topic. 

(1) Improve the Usability of the Interface
The design of the interface: serachbox, menu, and information 

cards should be improved to enhance usability.

(1) Task

We compared the differences between using word processor and 

the internet for writing a report about Martin Luther King. 

(2) Observation, Interview, and Questionnaire Result

  People search and study by following the threads of information. 

 Information of each topic displayed in cards are helpful. 

  Some parts of interfaces are confusing and hard to use.

We evaluated the usability and effectiveness of our application. 

We ran comparative user testings with post-task interview and 

questionairres to gain both qualitative and quantitative data. 

Evaluation 

Edit and Finalize
Filter and Share

Many parents using our system may not be well-educated, so our 

design allows parents to learn alongside their children.

For this reason, our application deploys functionalities needed for 

compiling a report: searching, sharing, organizing, writing and ed-

iting. Input methods for our prototype are fingers or a light pen. 
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Family Circle: Workspace for Collaborative Learning on a Multi-touch Surface
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Parents in these communities are already having to grapple with long hours at work and several 
jobs; in some cases, single moms are having to  survive on welfare with four kids. All these 
struggles shouldn’t come in the way of their desire to be more participatory in their kids’ career 
paths and education. A system that offers this at no risk of upsetting the balance of parents’ jobs 
and schedules would better serve the families in these communities. 

II. User Characteristics 

Our users are African-American parents living in the Westside of Atlanta. This is a financially 
deprived area of Atlanta, and most households only have one parent (meaning a single mom for 
instance would have to do the job of two parents, which stretches her out). Many families are on 
welfare, and students are on school-sponsored lunch programs. Parents work long days at low-
paying jobs to support their families. Their children’s education often comes second to paying 
the bills and putting food on the table. 

More specifically, our users will have children between the ages of five and twelve. We’ve 
decided to make our users the parents rather than the students for several reasons. First, we 
examined our own education, and we realized our parents played an instrumental role. Many of 
the students in the Westside of Atlanta have the motivation to succeed in school, but few have 
the discipline. Instead of working on homework when they come home from school, they’ll 
watch television or play video games. Their parents come home late from work and do not 
know what their children learned in school that day, or what they were supposed to finish that 
night for homework.  

Most parents have access to the Internet, so they will have access to our system. All teachers 
have access to the Internet through the school system.  

We’ve decided to focus on parents with younger children because we wish to establish good 
study habits and the desire to learn from an early age. The family is so important in child 
development, and even more so in elementary and middle school. We believe if we can get 
parents more involved in their children’s education during this time frame, it will have a lasting 
impact.  

 
III. Task Analysis 
 
A. Characteristics of the Tasks Performed 
 
Below is a CURRENT list of tasks performed by parents and teachers. We used this information to 
develop design implications (see section XIII). We found many holes in the current social and technical 
environment. 

 
1. Parents help children with their homework 
2. Parents keep track of children’s studies and supplement with additional resources 
3. Parents join meetings to share resources and knowledge 
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In the current social and technical environment, parents do not have the time or capability of performing 
these tasks. The following are the detailed requirements to enable parents to better participate in their 
children’s education: 
 

1. Parents help children with their homework 
○ Parents try to help their children with their homework. 
○ Often, students will not know what their homework is, or parents may not have the 

knowledge to help them complete the assignment. 
 

2. Parents keep track of children’s studies and supplement with any resources 
○ Keeping track of children’s studies requires daily and weekly follow-ups, and takes a 

great deal of time and effort. Online tools such as ‘Study Island’ assist with this, but they 
are costly and many parents are not aware of them. 

○ Finding resources is not easy for these parents. Some information and helpful resources 
can be obtained by visiting school meetings or the library, but it is not easy for working 
parents to do so. We thought that there is inefficiency / inequality in resource allocation 
since the availability of the resources were limited to office hours and to a limited 
number of people. 

 
3. Parents join meetings to share information and knowledge 

○ Joining a meeting is a dynamic human-human relationship and a synchronous 
communication requiring appointments. These meetings are offline and held during 
office hours. These meetings give time constraints and requires effort for a lot of working 
parents to participate. Some parents do not have a car, so it is difficult for them to go to 
the meeting locations. However, these meetings are so crucial to educational 
development. 

 
B. Task Environment  
 

● Communication 
○ Parents have access to email, text messaging, and phone calls, but they do not actively 

employ them to communicate with the school community. Most of the communication 
with other parents, teachers, and their children is done face-to-face. 

● Time  
○ Most child-parent communication is done at home, after the teachers’ office hours. 
○ Single parents have very little time to spend helping their kids with their homework. 
○ Meeting the teacher is only possible on the weekends for some parents. 
○ Parent-parent dialogue is difficult for many parents as well. 

● Resources 
○ Most people have a personal computer with internet access. However, they did not have 

necessary knowledge or experience on actively using the computer for education.  
○ There are online tools and textbooks to assist with their child’s study but most of them 

are costly. Also, finding these resources is not easy.   



○ Parents do not have enough knowledge to help their children study. 
● Location 

○ Child go to school everyday and study / do homework at home.  
○ Parents occasionally bring their children to libraries and other community centers.  
○ Teacher-parent meetings would be at schools or community centers.  

 
C. Task Analysis 
 
We used HTA (Hierarchical Task Analysis) for our task analysis. 
 
1. Parents help children with their homework 
The child needs to know what the homework is (step 1) to start and finish successfully, and there are no 
alternate methods to go through without step1.  Step 2 might be difficult for some parents if they don’t 
have the knowledge required to help their child. Having an online tool to assist from step 1-3 would be 
extremely helpful.  
 

 
 
 
2. Parents keep track of children’s studies and supplement with any resources 
To help their children’s studies, parents would have to go through step 1-4. Finding resources (step 2.1) is 
an important step, but is often very difficult for some parents. There are resources available but many 
parents do not know where to find them. Some online tools such as “Study Island” makes it easier go 
through step 2-3.   



 

 

 3. Parents join meetings to share information and knowledge 

If a parent wants a meeting with other parents and / or teachers, they contact all the involved 
parties, which is a big hassle. An online tool to cover steps 1-2 would be helpful for anybody 
organizing a meeting. Also, it would be nice to have the meeting reported to any parents who 
were not able to join the meeting.  

 

 

 

IV. Existing System Analysis 
 
A. PAPAC (Parents As Partners Academic Center) 
 
To better understand our users and problem space, we visited Parents As Partners Academic Center 
(PAPAC) of Atlanta. Their missions is to “provide resources for parents in the Atlanta Public School 
system to meet their career, academic, social, emotional, health and wellness needs.” In other words, it’s a 
resource center for parents to learn how to be better parents. Here is a link to their Facebook page for 



more information:  
https://www.facebook.com/pages/Parents-As-Partners-Academic-Center-
PAPAC/133210436732012?id=133210436732012&sk=info.  
 
 
B. School-Based Services 
 
The top two educational resources that we repeatedly heard from parents, ‘Parent Portal’ and ‘Study 
Island’, are both recommended throughout schools system. Parent Portal, as one of our participants 
explains, is the schools system’s way of keeping the parents abreast of what is happening. It informs 
parents of their children’s performance at school, their grades and whether or not their child was present. 
Study Island, introduced through Atlanta Public School system (APS), is primarily for students. It 
provides them with exercises and quizzes which are categorized by subject and student’s grade level. 
Here’s what one of our participants had to say about Study Island: 
 
“So, one of my daughters was having problems in social studies. So, she’ll come home every day on the 
computer for like an hour and study. I watched her grade improve a little. It’s by her studying every day 
for an hour extra. So, that’s what I really do, Study Island. It helps a lot with the kid.” 
 
Parents who limited their children’s visits to online gaming sites because of viruses explained to us that 
their children play educational games introduced by their teacher everyday. Therefore, schools are a 
common and trustworthy source of learning about educational resources. 
 
C. Dynamics of Parent-Teacher Communication 
 
An important resource for educational tools are the teachers within the school system. A good majority of 
parents described having regular communications with their children’s teacher. These communications 
played a big part in the educational resources that parents get exposed to and sought for their children. 
However, a subset of parents hinted at feelings of alienations towards the higher grades teacher. For 
example, one of our participants said the following: 
 
“Well, my son is in high school. I’m not pretty much as hands-on as much as I am with the girls, because 
I just feel like I just can’t have a relationship with some of his teachers because they’re different to me 
than the elementary teachers.” 
 
We believe that a possible reason for this may be the fact that some of our participants did not have high 
school or college degrees, and they did not consider themselves as someone who can engage in 
productive discussions about their child’s education with higher level teachers, as they consider 
themselves to have less authority or knowledge. Parents don’t often feel insecure when talking to our 
parents, however. For example, one of our participants said the following about the parent center: 
 
“[The parent center] is a place where you can get the things that you need. You do have that support 
system, because as we go through this thing called parenting, peer support is important. Professionals, the 
motivation is a little bit different sometimes. But when it’s another parent talked to a parent, we can relate 



on a whole different level. So, I think that’s what we get out of being here. That’s why I’m here when I’m 
off like today.” 
 
Parents often talked about how they find about resources through word-of-mouth and the weight they put 
on communicating with other parents. Several of the reasons mentioned above reinforced our decision to 
focus on parents with children between the ages of five and twelve. 

D. The Role of Social Networking Sites 
 
Social networking websites play an important role in expanding one’s social capital and exposing them to 
new resources. Almost every parent we talked to mentioned using Facebook for various reasons. The 
most frequent applications mentioned for using Facebook among parents were information consumption 
and playing games. 
 
However, studies on the role of Facebook on social capital show that passive consumption of information 
has no effect on bridging social capital [1] . In another study, researchers argue that [2] passive 
consumption of ties’ news in Facebook is linked to decreases in social support and bridging social capital. 
On the other hand, social networking websites, if used properly, have the potential to facilitate networking 
and increase the chance of finding a new job. We argue that the reason why these parents are not using 
social networking websites to their full potential is not only limited to the lack of skills, but also has roots 
in their perception of affordances of online social networks. Some of our participants have a Facebook 
account but did not see the benefit to participate. For example, one participant is a heavy email user. She 
is very active on her high school and college alumni mailing lists and is very involved with the school. 
She is very concerned about the educational inequalities at school and is often trying to figure out what 
services are available to the schools in more financially advantaged neighborhoods that are lacking at her 
child’s school, and demanding them from the principals. 
 
We believe that the affordance of social networking sites provide a huge potential for our system, 
especially with the importance of parent to parent relationships, sense of community, and the importance 
of word-of-mouth in the community we are studying. However, our design may need to be a stand alone 
service that incorporate the features of these sites. This way we can avoid the persona associated with 
these websites and the perception parents have already formed of them.  
 
E. Analysis of existing systems  
 

 PAPAC   Parent Portal  Parent-Teacher 
Communication 

Social Networking 
sites 

Provide educational 
resources 

v v    

Check up study status  v   

Support home access  v   

Require parent     v   



Intelligence 

Personalized guidance   v  

Support Parent-Parent 
, Parent-Community 
Relationship 

v    v 

Provide up to date 
Information  

v  v v 

Run by Community Center   Parents, teachers Parents 

 

V. Social and Technical Systems Our Design Will Intersect 

The main scope of the system would be Westside Atlanta communities which consists mostly 
of African-Americans families. This scope cuts across different social and technical context 
within these communities, all of which are mentioned below: 

Technical: 
● Learning/study resources: As highlighted in section IV, most parents talked about using 

different resources to assist their kids outside the classroom. ‘Study Island’ got the most 
mention among parents, and most had positive comments about it. They claimed to 
have been referred to the resource by their kids’ teachers. Basically, these are online 
learning resources that structure different subject modules (math, science etc) around 
interactive activities offered through a user account. Parents usually set up the accounts, 
before having their kids go through the course material. At the end of sessions, parents 
are notified of their kids’ scores/performance, in some cases through email.  

● Parent Portal: Through the portal system, schools provide an avenue to keep parents 
abreast with the scores and attendance of their kids. It is only accessible by registered 
parents, using secure authentication. The Parent Portal we assessed was a centralized 
portal that was connected to different schools within a district 
(https://go2.gwinnett.k12.ga.us/parent/wps/portal).  

● Social Networking Sites: Most parents we spoke to within the community mentioned 
using a form of social networking site (mostly Facebook) for information consumption 
and playing games. We see an opportunity for parent-to-parent communication and 
community collaboration through these mediums.  

Social: 
● PAPAC: As highlighted in section IV, this is a community setup effort aimed at 

involving parents as partners while providing resources for these parents to meet their 
career, emotional and general well-being needs [3]. This center aims to foster parent-to-
parent communication and collaboration while providing services useful to parents. 
Parents can talk about their kids and challenges facing their them, share experiences 
and improvised solutions to similar problems.  

● Home/Family front: An important social context for our design in the home front; at the 



end of the day, kids and their parents always meet up at home, talk about the day in 
retrospect, prepare for what lies ahead. It’s like the drawing board for the family; it’s an 
atmosphere of relaxation, care, familiarity, similar to no other. These elements of a 
home are important facets our potential system might cut across. 

● School/academic environment: This context encompasses the classroom, teachers, 
school administrators, and events that go on in a school environment. Our select 
participants have their kids attend Atlanta Public schools, within the Westside of 
Atlanta. Currently, parents and teachers use the following technologies and approaches 
to achieve these goals: 

○ Text/phone calls (mobile phones) 
○ Email 
○ School visits 
○ Pupil report cards 

In part IV, we talked about the ‘Parent Portal’ and ‘Study Island’; these technical systems do a 
good job at what they’re designed to do. However, we think an important aspect of the 
educational ecosystem is missing; and that is a technical component to the parent-to-parent and 
parent/community which is exemplified in PAPAC. If parents have concerns, they relay it to the 
kids’ teachers. The frequency of parent-to-teacher communication and vice-versa is weekly at 
best; monthly in most cases. Parents have indicated deeper interest in getting more involved in 
their kids’ education. At this point, our proposed system design would intersect with elements 
of the ‘Parent Portal’ and PAPAC and learning resources like ‘Study Island.’ 

VI. Usability Criteria and Measuring Adherence to Usability Principles 

A. List of Usability Criteria & Principles 
● Efficiency 

○ Are teachers easily able to upload information about the day’s lesson plans? 
After a full day of teaching, we want to make it easy for the teachers to input 
information for parents. 

○ Is the information on our system organized efficiently so parents can easily find 
what they’re looking for? 

● Consistency 
○ Can parents expect information about their children’s studies to be on the 

system every day after school? Is it easy to find? 
● Sociability  

○ Can parents easily share resources with other parents? Does our system 
facilitate the parent-parent relationship? 

● Security 
○ Can only parents who have a child in the teachers class see the teacher’s posts? 

● Privacy 
○ Can the parents openly discuss their children’s education without fear of the 

teacher seeing? 
● Flexibility  

○ Will the system be adjustable for different educational environments? 
● User Control 
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○ Users will have total control over their actions in the system. For example, a 
teacher can edit lesson plans they already posted, and a parent can delete a 
resource they shared with other parents. 

● Substantial Help & Documentation  
○ Our goal is to make the system easy enough to use without documentation, but 

we will also provide a significant help and FAQ section for our users. Is it 
possible that some of our users won’t be computer savvy, so we will need to 
provide the resources for them to be able to efficiently use our system. 

B. High-Level Description on Measuring Adherence to Principles 

First and foremost, we could measure the successful adherence to these principles by 
monitoring people using the system. This will resemble both a cognitive walkthrough and a 
heuristic evaluation. We could come up with sub requirements underneath these principles and 
rate ourselves based on how the users interact with the system. We will need to monitor both 
parents and teachers using the system, as well as a wide variety of people with varying degrees 
of technology skills. 

We could also prepare surveys for teachers and parents with questions pertaining to the 
principles above. Instead of rating ourselves, this will be a great way for our users to evaluate us 
as the system designers.  

VII. A brief description and justification of how the above information was gathered.   

Interview 

To gather information about the user, we relied on the data gathered from semi-structured 
interviews and focus groups. Audio recordings were made, and were later transcribed as a text 
file for sharing among group members. The semi-structured interviews were conducted with 
parents as participants. This happened while parents were attending events at a middle school 
and at a parent resource center. The first was at a public middle school in Atlanta which had 
99% African-Americans and approximately 80% economically disadvantaged among its student 
population. Series of workshops  were set up parents of 6th graders. We were allowed to recruit 
parents before and after these workshops.  The second location was a parent resource center, 
where parents regularly drop in to use computers, surf for information, and to participate in 
parent oriented workshops. The director of the center informed us that many parents visit the 
center for help and support with their children’s education. There are also support-services for 
parents seeking job - on how to effectively job-hunt, and advice on financial planning.  We 
were first introduced to the parents by the director of the center, before we were allowed to 
recruit them for the study. 

During the interviews, participants were first asked about the number of children they had and 
how old their kids were. We then asked a series of questions about their involvement in formal 
and informal education with their children, the role that technology plays in their children’s 
education and their expectations for their children’s future.   
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Online Research 

We researched on the internet for online forums and community websites to gather indirect 
observations, documentations and ethnographic data. We looked at the facebook page of 
PAPAC, and gathered information about how they operate, and available services. We also 
looked at community websites such as Westside Communities Alliance to see what other 
community activities are there. We were able to understand the objective facts of their situation 
and needs.  

Analyzation 

After gathering the data, we had an internal group conversation to analyze the information. We 
did brainstorming to sort the problems and understand the causal conditions for the situation.  

VIII. Implications 

We’ve learned a lot while doing our research and writing this report. The following is a 
summary of the implications we’ve drawn from the user profiles and other data, as well how 
these attributes will influence our design:  

● While talking with parents/guardians, we noticed how deeply interested they were in affairs 
that had to do with their kids’ academic welfare in school. However, when asked about how 
they keep in touch and follow-up with their kids’ teachers, some parents indicated cordial 
communication with the teachers of their younger kids in elementary school, but felt 
somewhat alienated towards the teachers of their older kids in middle/high school. Looking 
at that from the surface is not explanatory enough, but after paying deeper attention to the 
demographic attributes of our select users, we noticed that most of the parents in these 
communities barely finished high school. Some were dropouts (from high school), others 
never passed through the walls of a college ever. This explains the intimidation/alienation 
most parents feel towards their older kids’ teachers (who happen to be college graduates) in 
middle/high school. This is a factor we’ll have to consider when drawing up a potential 
system design for these set of users. We would have to create an environment that is 
welcoming; an environment that these parents can relate to at their level without feeling any 
sense of intimidation or alienation, without imagining their level of education could pose a 
constraint to their interaction with the system. A technology platform could help mediate 
communication between these two groups without putting parents in uncomfortable 
situations. Of course, parents are more likely to engage with the school system if they are 
comfortable and empowered to lead the communication. This could be key to improving 
parent involvement in children’s education. We need a system that leverage parent-to-parent 
communications while taking advantage of the resources which teachers have access to by 
providing a platform for indirect flow of information (similar to what parent portal does). 

● Another implication we have realized as a team is one that lies beneath the tasks that parents 
want to achieve. Essentially, the ‘why do you want to’ that lies underneath the ‘what do you 
want to do?’ Looking at all the tasks parents are trying to achieve, we noticed an emotional 
anchor behind all these tasks. It’s not as though parents just want to call their kids’ teachers 
because they want to be friendly. The real intention behind wanting to be more hands-on and 
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participatory in their kids’ education is a passion and love they have for their kids. They 
want the best for their kids; alluding to our select user demography (in some cases single 
African-American parents), these parents do not want their kids to fail where they perceive 
to have failed, they want better than they had for their kids. We would have to find a way to 
accommodate this within our system design. Beyond just seeing data, they need to get 
assurances from the patterns in data that would be presented to them about their kids’ 
education, that their kids are on the right track, and are not going to slip down the wrong 
track.  

● One thing that really stuck out to us was the number of single parent households in the 
Westside of Atlanta. Raising a family is no easy task, and it’s even harder when there is only 
one parent. Time is extremely valuable for single parents, so much so that their children's 
education often becomes neglected. Because of this, we realized the importance of an 
ubiquitous system solution, where parents would not have to sacrifice their means of 
livelihood, while being the support their kids need them to be. Leveraging this implications 
across the potential system design is something our team would have to deeply consider 
simplicity in our design. Parents must be able to logon to the system and quickly find the 
day’s lessons plans, homework, etc. For these reasons, we will make the system as simple 
and intuitive as possible. In our situation, less is more. 

● Above, we discussed the current social and technical environments. We realized the existing 
technical systems, namely Parent Portal and Study Island, do not meet the needs of parents. 
Parent Portal is simply a way for parents to see their children’s grades and attendance 
records; it does not provide a way for parents to view daily lesson plans and homework 
assignments. Study Island provides online learning exercises for students. PAPAC builds 
great parent-parent relationships, but it doesn’t have a technical counterpart. Parents who do 
not have time to go to PAPAC miss out entirely on this parent-parent dialogue and sharing 
of resources. We feel these facts constitute a need for our system. This implies we would 
have to consider what these systems currently do efficiently, then leverage those functions 
across our system design, i.e., our potential system design would encompass some elements 
of already existing technology, while proffering additional solutions. 

● Our talks with parents revealed to us that very simple tasks are difficult for Westside parents 
because they do not have the time, knowledge, and allowances. Making something to fit to 
their situation is an important thing to keep in mind during development. It was also 
interesting to know that most of them have a computer at home but do not think to use it for 
education. While parents are passionate about their child’s education, the child seemed to be 
interested in games and not studying. This made it clear that children in the Westside of 
Atlanta definitely need more guidance in their study.  
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Project Title 
Moving inside the circle: Empowering parents in westside Atlanta to become more involved in 
their children’s education 
  
Users 
Our users are parents of elementary school aged children (between the ages of five and eleven) 
in westside Atlanta. The public school we based our users studies on had a 99% African-
American population. The parents we talked to formed a very diverse age range  from young 
mothers in their 20’s to grandmothers in their 60’s. Although they expressed different levels of 
familiarity with computers, one interesting finding was that they all use them on a daily basis 
and have access to the Internet.  
 
Project Description 
Our project aims to empower parents living in westside Atlanta to become more involved in 
their children’s education. Westside Atlanta, just a few blocks away from the Georgia Tech 
campus, consists of several financially depressed neighborhoods. We particularly focused our 
user studies on the parents of public school students in one of the most disadvantaged 
neighborhoods. Based on our initial studies, we figured out that parents are often very eager to 
participate in their child’s education but face many obstacles. One glaring problem is a lack of 
time and resources. A lot of parents in this area work long hours and cannot commit to 
participating in school events. The other problem is transportation as they usually do not own a 
car. Moreover, we discovered some parents are not comfortable communicating with teachers 
since they consider themselves to have less authority or knowledge than teachers. However, 
previous studies have shown that parents’ involvement can play a critical role in creating 
learning opportunities for their children. Therefore, we want to create a platform that facilitates 
parents’ involvement by being designed according to their special needs.  
 
To this end, we propose 3 design solutions.  
 
 
 
 
 
 
 
1. Mobile Application for Local Resources 
         



 
 
Through our initial studies, we found 
that parents are eager to help their 
children, but few had the resources to do 
so. There is a Parent Center and Parent 
Teacher Association (PTA) close to the 
school, but few parents had the time or 
means necessary to take advantage of 
these resources. To assist them, our first 
design solution is a mobile application 
with static information from the school, 
PTA, and the Parent Center. This 
application will have a library of 

informatio
n for parents, resources provided from the school, 
and local resources complete with a map. Our aim is 
to remove the constraint of parents being unable to 
access resources by bringing the resources to them 
in one of the most direct ways possible: their mobile 
phones.  
 
2. A Community for Parent-to-Parent 
Communication 
 
 
 

 
We observed one way parents 
learn about educational 
resources is through 
communicating with other 
parents in parent centers. These 
parent centers, located at 
schools, allow parents to learn 
about the opportunities and 



programs available for their children through flyers that are distributed at the center, as well as 
through word-of-mouth from other parents who have experience with these resources. However, 
a lot of parents are not able to come to these centers due to lack of time and transportation 
means. In this design, we want to model the successful experience happening at parent centers 
through an online community for parents that make it accessible for everyone, including those 
who cannot come to the centers. This online community will provide a platform for parents to 
have discussions about their experiences using educational resources (e.g., local programs, 
educational websites and games, etc.). The design is based on a metaphor of parent center 
boards, where parents can pin flyers or post information about different resources and share it 
with other parents. Since teachers are an important source of learning about educational 
resources, they are welcome to participate in the community discussions as well. However, to 
control some parents’ uneasy feelings about direct communication with teachers, we provide 
them with different levels of privacy in sharing. Parents can pin a board on the public board, or 
they can choose to share it only with parents and teachers they have added to their team. They 
are also able pin a resource on the board of a group they have joined (e.g. Middle Schools PTAs, 
Parents of Children with Special Needs, etc.)  
 
 
3. Teacher-Student Planner for Parents   
 

 
 
 
 
 
 



 
 
This design solution will keep parents informed by providing daily updates of classroom 
proceedings organized by subject. Teachers can easily post materials such as notes, assignments, 
and resources. The postings are organized by subject matter and date. Parents can view the 

information provided by teachers, and hence, can be more involved in their children’s 
education. Parents can make sure their children completed homework, help them prepare for 
upcoming tests, and stay up to date on what they are learning in the classroom. This will also be 
a valuable resource to students.  
 
 
Poster Session Feedback    
 
During the poster session, we were critiqued on three major issues: 
 
● Having three ideas that were too divergent on different objectives and not having a clear 

scenario, i.e., the ideas we came up with catered to different aspects of our proposed 
problem space. We were advised to have a single objective, e.g., empower parents to help 
their kids with study resources. 

● Having good but conservative ideas. One person commented: “All three ideas are not 
exclusive; they can be combined with each other.” We were encouraged to be more 
experimental and try new things out. We thought back to the team brainstorming lecture 
on how to think outside of the box.  

● We also received feedback about the design choices on the first and third design 
solutions. Since the first design requires a passive involvement and is not very interactive 
on the parents side, it requires a lot of motivation on their side to keep using it and it is 
easy to forget about if parents get busy. In addition, it was unclear for some of our 
visitors as to what extent the third design is different from what is currently in place in 
school systems. 

 
In positive response to the constructive feedback we got, we made these major modifications to 
our design alternatives: 



 
● We decided to focus on some aspects of the third design alternative, “Teacher-Student 

Planner for Parents,” and focus on designing an interface for parents to help their kids 
with math homework. 

● We realized that having the context of our users defined as “financially deprived” was 
constraining to our ideation, since we would have to constrain our design to affordability 
and resources available to our users. We decided to make an assumption about the 
financial situation; we assumed a relatively stable financial situation. This afforded us 
the allowance and space to focus on the parent’s limitation on time, knowledge and other 
constraints while coming up with a design for the interactive system.   

● We made our design very interactive and engaging on the parents’ side and made sure to 
go beyond the existing system by providing additional features.  

 
New Project Description  
 
4. E-table & pen for collaborative study 
 
While thinking of a design that fits our specific user population, we paid close attention to the 
potential design implications we previously put down during earlier sprints/iterations of our 
design process (p1). Issues like - time, flexibility, knowledge of parents, convenience, nature of 
parent-teacher relationship, all stuck out as implications we had to consider while designing for 
our users. During our analysis, we spotted the dining area as a special space shared by members 
of the families we focused on. Parents and their kids share the experiences of the day and 
prepare for the next day at dinner time. We decided to initiate a new interaction around a dining 
table metaphor where parents and kids can collaborate on several tasks, and and parents can 
help their children with math homework.  
 
We propose an interactive display system to be embedded seamlessly into the dining table and a 
light pen for input and control. The system easily merges with the home setting, enabling the 
interaction to happen before or after dinner. The system empowers parents to be tutors as in the 
after school programs and supports reviewing the day’s school activity at home, doing extra 
exercises, scoring, and electronically submitting homework to the teacher. The system is 
designed in a way that parents without any knowledge in the subject matter can easily guide and 
teach their child. The computer provides step by step tutoring tip and scoring system for the 
parents so they would be able to check, and explain complicated concepts to their child without 
fully understanding it by themselves. All the educational materials would be provided by the 
teacher and the system would automatically sync to the student’s online account.   
 
The system allows collaborative study between parents and the child. Parents and the child 
would have two different screens synced while the parent has more controllability for scoring 
with tutoring tips, or choosing the activity to do.   The screen can be duplicated or shared 
between the child or parent by the sliding gesture. The interaction model resembles the 
conventional pen and a notebook metaphor. Users can use a light pen to write, select, or draw, 
which the computer would able to read in. The light pen can be twisted to change the mode from 
student, parent, teacher, to show or hide different levels of tutoring guidelines.   
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The current model is developed specifically for helping children with math homework, yielding a 
model that gives authority to parents where the child is involved less than just to do the 
exercises and learn. However, it could expand to co-creation of content: putting together a 
multimedia newsletter/poster on a topic, gathering information and materials for a 
report/project. Features would be added for content search, adding picture, creating video, 
recording sound.   
 
 

Storyboard  

 

 
 
scene1: Parents sit on dining chair and 
activate the dining table interface by 
drawing a rectangular screen with their 
finger of choice.  

 
scene2: On the new screen, parents choose 
from options of “review today’s work” and 
“home-work.”  

 
 
scene3: Parents see the subject of the 
day’s work along with the child’s 
performance. Parents would 

 
scene4: While the child is doing 
exercises, parents review the teachers 
material that relates to the day’s work. 
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share/extend a screen for “exercises” to 
the position of the child on the dining 
table.  
 
 

 

scene5: The parent twists the pen  to 
change to tutoring mode to grades the 
exercise, and displaying the grade to the 
child.  

 
scene6: 
As the child is having trouble going over 
the exercise, parents sees the child’s 
progress and scribbles and can make 
suggestion.  

 
scene7:  When the parent and child are 
done with the “review today’s work”, the 
parent would select to do “home-work”. 
As the child goes through the home-
work, parents see the child’s progress 
and make corrections, suggestions and 
provide guidance (albeit outside the 
system interface).  

 
scene8: When the child is done with the 
homework, parents would submit the 
homework electronically to the teacher.  
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Design sketches   
 

Home screen for Parent  Home screen for Child 

 
The home screen would only allow parents to 
select the activity between “review class work” 
or “do homework”. Parent can touch the icon 
to select it, using their finger or the light pen.  
 
 

 
While the parent is selecting, the child would 
see a blank page.  

Review screen for Parent  Review screen for Child 

 
Parent could view the lesson plan, score, and 
the teacher’s comment. Parent could share 
the screen for the “exercise” with their child 
by sliding the screen to their child.  
Parent could either click on teacher’s tip or 
twist the pen to bring additional  
information.  

 
While parent is reviewing the materials, child 
only get to see and work on the exercise.  
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Parent can choose not to display the grade, 
and have the child go over the exercise again, 
especially if the child’s performance failed to 
improve. 
 
Parents can choose to ask the child to go over 
the day’s work while they watch. On this 
screen parents also have the choice of 
selecting the option that lets them review the 
teachers material that relates to the day’s 
work. 

Homework Screen for Parent  Homework Screen for Child 

 

 
 
 
Parents could go back to another date or 
choose another subject if the child have 
missed any homework to do previously.  
Parents could view detailed information of 
their child’s activity in an expanded view by 
clicking on the screen. Once child has finished 
their homework, parents could submit it to 
the teacher.  

 
Homework would indicate the time required 
to finish it before starting homework, and 
after finishing the homework, the actual time 
took to finish it.  Once child is finished, they 
would click on finish button to let their 
parents know with their progress.  

 
 
 
 
  



Part 3: Prototyping 
 
1. Description of the Prototype  

a. Description 
We developed a workspace for collaborative learning on a multi-touch surface. The prototype is 
developed as a web application to run from a multi-touch display. Input methods for our 
prototype is fingers or a light pen. We developed the applications to be usable by parents who 
even may not have enough knowledge to be able to help with their child’s homework. Based on 
our initial user studies, we found that the most common homework that parents and children 
work on together is writing a report. Writing reports requires collaboration between the parent 
and the child and is a great example of what we want to achieve: collaborative learning. The 
prototype deploys functionalities needed for putting together a report: searching, sharing, 
sorting, organizing information, and also writing and editing. The system further empowers the 
parent by providing additional information and hints on a second display (google glass, or a 
mobile phone) which is only visible to the parent (as a sort of augmented reality) and would not 
be accessed by children. Currently, for the purpose of the prototype, it is implemented through a 
button in the interface, but eventually it is hoped to be done through Glass or the smartphone 
app and only be visible to parents. 
 

 
 
The prototype enables both individual and collaborative tasks by having one window shared 
between two of them, while individuals have their own interface to search, and write. The 
floating cards support fluid knowledge share and brainstorming. Being able to move the 
information panel physically ensures communication of knowledge between the parent and their 
child. Also, the floating panels supports card sorting process, which is often involved in 
brainstorming. The application resembles conventional methods of putting together a report 
performed by using poster boards, articles, images. This decision is made in order to have the 
interface easy to use. The functionalities are developed to support visualizing intellectual 
process such as marking, sorting, and mapping the relationships of information.  
 
The following steps are deployed to encourage and access learning. When the user searches for 
any certain keyword to write a report about, the system processes search result into small cards, 
each related to one subtopic. The system puts some unrelated results to challenge child’s 
apprehension of the subject and analysis skills. The system provides guidance and hints for 
parents every step to help them instruct their child properly. For instance, the system would 
visually mark which card is relevant and map which one should go under which section in the 
report, suggest what template is most suitable for this specific kind of report, and suggest 
related keywords to search for next. Child can actively participate as well as learn parent’s way of 
reasoning and strategies to attack the problem. 
It supports learning by doing and learning by observing.  
 



The prototype is developed to test the usability and effectiveness of a shared workspace and 
floating cards for collaborative learning on a multitouch surface. Based on the highly interactive 
nature of our system (for example search option that requires dynamic content based on 
keywords) we did not develop a fully-functioning prototype, and some detailed functionalities 
such as searching and editing are limited. However, the prototype is developed enough to test 
our usability goals and answer initial questions. Even though the project is developed to be used 
between parent and children, we decided to focus on parents and not have children be involved 
for user study because we are in the initial stage of development and wanted to use this as a 
probe to understand functionalities and usable features needed to be deployed by further 
studies.   
 

                        
 
 

b. Objectives of Design 
The system fosters the sense of collaboration between child and parent, especially as we provide 
parents with further knowledge that can help them have a more effective role in helping their 
kids. The prototype enables individuals to work collaboratively by having the screen with the 
information and report shared while individuals have their own workspace to write, search, and 
edit. The functionalities were developed to support visualizing intellectual process such as 
marking, sorting, and mapping the relationships of information. The floating information cards 
support fluid knowledge share and brainstorming. Being able to move the information cards 
physically ensures communication of knowledge between the parent and their child. Also, the 
floating panels support card sorting process, which is often involved in brainstorming.   

 
The goal of our application is to make the homework experience more enjoyable and playful for 
child. Also, our application aims to make it easier for parents to be more involved in their child’s 
education as they are now able to help their child even if they are not familiar with the subject or 
do not have the necessary information. The system is built to be easy to learn and use for any 
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users. The application resembles conventional methods of putting together a report performed 
by using poster boards, articles, images. This decision is made in order to improve learnability.  
By making the process easier and more enjoyable for parents, we aim to encourage them to 
participate more.  
 
 

c. Walkthrough of the Prototype 
  

    

 

 
 

(1) Launch the Assignment 
The whole system contains applications that are developed for game, e-book, or a homework 
portal. Users(parent or child) choose the subject of study from the homework portal, which in 
our prototype will be limited to history. User reads detailed instructions to follow for the 
assignment.  
 
 

  

 
(2) Search from the Workspace 
The interface lets two people share the work at the same time.  The lower part of the 

interface are used to search and share information, upper part of the interface are used to edit 
and finalize the report. Parent and child can organize, discuss together on a same report having 
their own workspace to write, edit, and search. The user taps on the search box, and a keyboard 
appears. The user can specify the format of the information, video, images, or all. For the 
purpose of this prototype, searching is done when user enters “Martin Luther” (not case 
sensitive).  



 

  
 

(3). Sort, Organize and Edit  
When the user searches for Martin Luther King, the system scans through information 

from several different sources from the internet such as wikipedia to resources provided by the 
school. Then the system processes search result into small cards, each related to one subtopic. 
The cards would appear on the lower interface and can be shared between the parent and the 
child, while it would be color coded so each of them would know who searched for the 
information. User can move around the information cards to organize an outline, and remove 
any cards that they think are not useful. When the user wants to include the information to the 
report, he or she drags the card to the upper part. The system generates texts from the interface 
so that the user can edit and add his or her own texts to the report. The menu icon populates a 
template to format or decorate the report. Once the users are done writing and editing, they can 
save the report.  
  
 
2. Usability specifications 

a. Usability Specifications    
We would like to access usability and effectiveness of our application on collaborative learning. 
Learnability and flexibility are general usability principles that are sought.  We also consider 
communication, productivity, and satisfaction as usability specification that is important for the 
effectiveness of our system.   
 
Due to the fact that the concept behind our system is new (and it is not an improvement on an 
existing system) and the medium through which it is delivered may also be new to many parents 
(a big multi-touch surface), it would be misleading to set rigid specifications before having any 
real users use it. However, asking users to do the same tasks on two platforms (our system, and 
using traditional web browser and word processing programs) and collecting data on both 
platforms, we are able to compare the findings for each platform and indicate whether our 
system improves parents’ experience.  
 
● Learnability  

Predictability, familiarity, generalizability, consistency are important principles to consider to 



enhance learnability. Users should be able to understand the functionality of system and each 
element within the system. The goal is for them to make as few mistakes as possible, recover 
easily, and do not repeat them. Considering the user’s mental model, we design the system to 
resemble the process and physical movement of putting together a report on a real poster board. 
Also, we design the interface to resemble those from general word processing applications to 
improve familiarity and generalizability. In addition do this, we provide clear visual cues and 
feedback. In short, the system should support for learning for users of all levels and gain 
effective interaction and achieve maximal performance.   
 
● Flexibility  

Dialog initiative, multithreading, task migratability are important principles to follow to 
improve flexibility. The user should be pre-emptive by having control and freedom using the 
system. By designing the universal navigation menu to access any functionalities at any time and 
providing several windows and floatable cards, we enhance overall flexibility. Parents are also 
able to refer to parenting guides at any time.  
 
● Communication 

Sharing, collaboration, visibility enhances communication between the child and the parent 
while using the system. Parent and child should easily understand other’s ideas and also be able 
to easily work collaboratively. The system support nuanced communication and collaborative 
thinking by enabling the cards to be marked, tossed, or being mapped. The system also prompts 
dialogue to share the user’s opinions.   

 
● Productivity  

Efficiency, effectiveness in empowering parents, effectiveness in child’s apprehension are overall 
criteria to enhance productivity on writing a report and learning the subject. Users should be 
able to complete the task efficiently and fast. Using the hints should empower parents to better 
help their children with their homework even if they do not know the material very well. The 
activities and functions should help child’s apprehension.  
 
● Satisfaction 

The application should provide the overall experience to be satisfactory and enjoyable. The 
interactive nature of this project will provide enjoyable experience for the users.  
 
● Reliability 

System should perform well and without mistakes or failures. Also, the touch interaction should 
be sensitive and responsive enough for all finger sizes. While parent have big fingers and child 
have small fingers, the system should be able to handle both. However, we are not in control of 
the hardware and sensing technology of this time, so we won’t put into consideration of the 
responsiveness of the touch interaction at this time.   
 
 
3. Evaluation 
 
(1) User Testing Plan   



a. Overview 
● We plan to test our system’s usability as well as whether or not it helps improve parents 

ability to engage in their children’s education and help them with their homework. 
● Parents will be given high level task scenarios of homework assignment (e.g. putting 

together a class report) and will be asked to do them via our system (formal usability 
testing) 

● In addition to our system, parents will be asked to do the same task using regular tools 
like web browser search and word documents.  

● Which system they work with first, will be randomized to minimize the impact of 
learning and other factors involved.  

● The effectiveness of our system in empowering parents will be tested through a 
comparative analysis of their success rate, self-assessment (their perception of success 
and convenience), and the time it took for them to accomplish the task.  
 

b.Recruitment 
● We plan to recruit parents to test whether our system help them improve their ability to 

engage in their children’s education and help them with their homework. 
● We try to get a sample that represents a good subset of parents: trying to cover different 

ages / genders / races / … as much as allowed by our sample size. 
  
c. What will be done  
● Preparing users before the test by providing an overall explanation of the test. 

○ Example: We want your help in designing new and interactive ways to ease 
parents' involvement in their children's education. We would like you to spend 
no more than 1 hour to use and test our system. You will be given a written task 
scenario that we want you to perform both with our system and online. We ask 
you to think-aloud during the task, meaning that we ask you to say whatever 
you are looking at, thinking, doing, and feeling as you go about the task. At the 
end we ask you to answer to some questions about your experience with the 
system. 

● Asking them to sign the consent form if they are interested to participate in the study. 
   
d. General instructions 
● Making users feel comfortable and respected. Making sure to explain to them that we are 

asking their help to evaluate our system and not evaluating them. 
○ Example: Facing problems in conducting these tasks are anticipated. Please 

note that this study is not to assess your performance or competency, but to 
assess the system’s design and usability problems. 

● Providing them with high level task description (as opposed to a step-by-step description 
of the task) Letting them read the task in advance and ask us for more explanation if they 
are not able to understand a part of it.  

○ Example: Assume you want to help your child put together a report for his or 
her school project. Assume that the report is about Martin Luther King. How 
would you use this system to find relevant information and put them in a report 
format?  

Parisa Khanipour R…, 2/19/2015 1:33 AM
Comment [33]: Jean, I added this part 
since I thought it would be a good way to 
test the effectiveness of our system. But it 
also means that I have to update the IRB. 
Do you agree with it or should I take it out? 
Jean Ho Chu� 2/19/2015 1:33 AM
Comment [34]: Yes, I think that's a good 
idea. I agree. 



 
(2) Evaluation plan 
Benchmark Tasks to be Performed 
The benchmark task is to help their child putting together a report about Martin Luther King for 
his or her school project. The following subtasks are required to take for putting together a 
report: 1. searching, 2. sharing and sorting information, 3. organizing and rewriting the 
information, 4. deriving implications and finalizing a report. The task sheet would be given for 
the users to perform and each tasks would be observed and assessed.   

  
Evaluation Plan  
For evaluation, we will conduct usability testing, post task questionnaire and post task interview 
to gain both qualitative and quantitative data.  
 
a. Observations During the Task 
We will collect data about objective usability specifications through our benchmark tasks and 
observing users’ performance and using think-aloud method. Since our system is a big touch 
surface which may not be the most familiar device for a lot of people (for instance, compared to 
other mediums such as websites), we expect a little more performance errors until they pass the 
initial learning curve. 
 
● Qualitative metrics about their performance through Think-Aloud method and the 

problems they faced are followings.  
○ Is there anything that is unclear or difficult to use?   
○ Is there anything that the user didn’t understand or miss?   
○ Which part of the system does the user like or dislike? 
○ Is there anything that the user wanted but was missing from the system?  

 
● Quantitative metrics to measure the user’s performance relating to usability 

specifications are followings: 
○ Whether or not they were able to complete the task successfully.  
○ The time it took for them to do each task.  
○ The number of mistakes they made.  
○ The number of times user asked for help, or was frustrated.  
○ User’s hesitance or confusion while interacting with the system. 

 
When we ask users to do the same task with browser search and word documents, we do not 
collect usability measures, but we only focus on quantitative metrics above that: 1) are related to 
the overall performance, and 2) can be compared with the result from our system’s usability 
testing.  
 
b. Post-task Questionnaire 
After performing the task on our system, we will collect subjective data with the follow up 
questionnaire with a likert scale to assess the usability specifications to gain quantitative 
information.  
 



Sample questions include: 
 

Question 1 I feel like I successfully completed all the tasks on the task sheet. 
  
Strongly disagree  1 … 2 … 3 … 4 … 5 … 6  Strongly agree 

  

Question 2 I found the Application prototype to be: 
  
Very difficult to use  1 … 2 … 3 … 4 … 5 … 6  Very easy to use 

   

Question 3 The icons/buttons were well organized and functions were easy to 
find. 
  
Strongly disagree  1 … 2 … 3 … 4 … 5 … 6  Strongly agree 

  

Question 4 I immediately understood the function of each icons/buttons. 
  
Strongly disagree  1 … 2 … 3 … 4 … 5 … 6  Strongly agree 

 

Question 5 I feel that using this system makes helping with homework 
assignments easier. 
  
Strongly disagree  1 … 2 … 3 … 4 … 5 … 6  Strongly agree 

 
 

Question 6 Using this system encourages me to participate more in my child’s 
homework. 
  
Strongly disagree  1 … 2 … 3 … 4 … 5 … 6  Strongly agree 

 
c. Post-task Interview  
After the questionnaire, we will ask open-ended questions in our semi-structured interviews to 
gain qualitative information.  We will use our observation to prompt usability questions. 
Following are examples of questions to be asked.  
 
● Were the hints useful? 
● What did you think of cards for search results? 
● If you were to change the system, how would you do that? What are your suggestions for 

improving the system?  
● Will you use this system in the future when you want to help your kids with their 



homework? 
● (if they had hesitation in doing a task) What made you hesitate about performing X?   
● (If they made a mistake) What caused you to choose X instead of Y? What made you 

think that X is the right way of doing Z? How would you fix the problem? 
● What were some of the things that were not clear in the system? Is there a part where 

you don’t understand the functionality of?   
● Do you think you would benefit from using this system? How?  
● What are the things that you liked or not liked?   

 
 
Challenges 
Prototyping a dynamic system is difficult to do, especially when the method of interaction is 
touch. It is very different from the traditional systems in which users have to move between 
pages and do not change the content of the system very much. The way things go in our system 
is very dynamic. User may enter different search queries, or use different combination of cards 
to pull up to the upper section. The interface functionalities are very highly dependant on the 
content as well. Users are able to change the interface based on content and add or delete 
widgets dynamically (for example cards). Moreover, the other feature that made our work 
harder was the fact that the interactions users are capable of at each stage, very much depends 
on their history of interactions so far (what terms they have searched for, which cards they have 
deleted or added, and etc.) 
 
Facing these unique complexities of our system, made us reiterate on our prototype and start 
from scratch for several times due to reasons such as figuring out a widget we have chosen for 
cards does not support a certain functionality (for example drag and drop) and having to replace 
all the widgets and functionalities already associated with them.  
Based on these challenges, Dr. Bruce Walker had put it upon us to decide whether to go with a 
paper or a virtual prototype. However, we aimed for going beyond paper prototypes and 
challenged ourselves to overcome these complexities. The result, although still has room for 
improvements, is an artifact of our endeavors addressing these issues and challenging our skills, 
and definitely holds valuable lessons learned for us. 
 
 

  
Part 4: Usability Testing and Evaluation  
 6 December 2013 
 
I. Description of evaluation techniques, tasks and users 
 
We had 5 participants, 3 male and 2 female, between the ages of 24 and 43. We chose our participants 
among people who had school-age children, and we did include children so that we remain IRB 
compliant.  
 
To make sure the evaluations will be conducted consistently, we created a check-list of steps we need to 
do in our evaluation which is included below for reference: 



 
 
 

1. Overall explanation (oral): 
○ Thank you for participating in our study. We want your help in designing new and 

interactive ways to ease parents' involvement in their children's education. We ask you to 
donate about 30 minutes of your time to test our system. You will be given a written task 
scenario to perform both with our system and online. We ask you to think-aloud during 
the task, meaning that we ask you to say whatever you are looking at, thinking, doing, 
and feeling as you go about the task. At the end we ask you to answer to some questions 
about your experience with the system. Your data will not be shared any one. Please feel 
free to ask any questions about the procedure; however, we are unable to answer 
questions about how to do the task itself. 

2. Consent form (get them to sign it and sign it yourself too) 
3. Task description form (give it to them and make sure they read it, because it’s very important) 
4. Do the “Browser+word” experiment (this is done on a laptop) 

○ Open a browser and a word document in advance for them 
○ Make sure they do Think-Aloud 
○ Keep track of time 
○ Make sure they are thinking-aloud and make comments about how they do it 

i. Websites they use 
ii. Things they search for 

iii. The way they do it: do they search something, open a lot of pages, and start 
browsing them one by one (Breath-first-search)… or do they search, choose one 
page and explore the page, come back to search engine, and do a new search and 
choose a new page, etc (Depth first search) 

5. Do the experiment with our application 
○ Make sure they do Think-Aloud 
○ Take notes in “During the study” form 

6. Questionnaire 
7. Interview  

○ Avoid interrupting or leading users 
○ You may modify or add questions to address the specific issues your participant faced 

during the study 
 
 
 
 
We began our evaluation by giving them a brief description of our project, thanking them for their help in 
evaluating our system, offering them candy, and asking for their help in designing a new and interactive 
system to ease parents’ involvement in their children’s education. We asked them to perform a think-
aloud evaluation and told them exactly what we meant by this: “say whatever you are looking at, 
thinking, doing, and feeling as you go about the task.” Should they agree to move forward with the study, 
we then asked them to sign a consent form, which can be found in Appendix A.  



 
After we received our users’ consent, we presented them with the task description. We consciously tried 
to provide a high level task description to participants to avoid leading/biasing them by including details 
of the tasks they should be performing. The task description is included below. In addition, we were 
careful to make it clear that we are neither not testing them nor their technical abilities, but we are simply 
testing the design of the system (the “Note” below) 
 
 
 

 
Task Description 

 
Note: Facing problems in conducting these tasks are anticipated as the system is still in development. 
Please note that this study is not to assess your performance or competency, but to assess the system’s 
design and usability problems. 
  
Description: 
  
Imagine your child has a school project to write a report about Martin Luther King (it is an open ended 
project, so it can be about be a general overview or with a focus on whatever aspect of his life or efforts 
you like). You want to help them with this homework. We ask you to do so first using a search engine 
(for example Google) and Microsoft word and then using our system. 
 
Please do the followings in the order specified: 
 

1) Use a search engine of your choice and Microsoft Word to put together a half-page long report 
on Martin Luther King. 
 
2) Use our application to: 

● Search and find relevant information 
● Choose a template for your report 
● Get help/hints if you are not familiar with the topic (Martin Luther King) 

 
 
 
We wanted our users to read this for themselves and have it as a reference so they would know exactly 
what to do as they progressed through the evaluation. As you can see above, our evaluation consisted of 
two parts. Participants were asked to do the same task in two ways: with our system vs. the current way 
(MS word document and search engines) 
 
We had created a form to take notes during the study. While our participants tested our system, we took 
measurements for each of the following micro-tasks: 

 
1. Screen 1: finding the correct button (history) and following up to the main screen 



2. Setting up the template 
3. Searching for materials 
4. Manipulating the content 
5. Using hints 

 
For each micro-task, we measured the following: 
 

1. Did they complete it successfully? 
2. Time 
3. Number and detail of mistakes 
4. Request for help or complete frustration 
5. Other observations and comments 

 
The form is attached in the folder. We will discuss the results of the evaluations in subsequent sections.  
 
After the evaluation, we asked our users to complete a questionnaire and answer some open-ended 
interview questions. We wanted to get their specific opinion about certain aspects while letting them 
elaborate on more general themes in the interview. The questions are included here; however, for the 
interview questions, we often did not limit ourselves to these questions and added new ones based on the 
individual interaction of user and issues he or she faced. 
 
 
 

 
Observation During the Study 

 
Micro-tasks Order of micro-

tasks 
performed 

(put a number) 

Did they 
complete it 

successfully? 
Time Mistakes Request for help 

or 
Complete 

frustration 

Confusions, lacking 
options, or hesitations 

about the purpose 
Other 

observations 
and comments 

Screen 1: finding the 
correct button (history) 
and following up to the 
main screen 

   Total # : 
-  
-  
 

Total # : 
-  
-  
 

Total # : 
-  
-  
 

-  
-  
 

Setting up the template    Total # : 
-  
-  

Total # : 
-  
-  

Total # : 
-  
-  
 

-  
-  
 

Searching for materials    Total # : 
-  
-  

Total # : 
-  
-  

Total # : 
-  
-  
 

-  
-  

Manipulating the 
content    Total # : 

-  
-  

Total # : 
-  
-  
 

Total # : 
-  
-  
 

-  
-  

Using hints    Total # : 
-  
-  

Total # : 
-  
-  

Total # : 
-  
-  
 

-  
-  



 
 
 
 

Questionnaire and Interview Questions 
 
1. I feel like I was able to successfully complete the task on the application 
 

Strongly disagree 1 … 2 … 3 … 4 … 5 … 6 Very easy to use 
 
2. I found the application to be: 
 

Very difficult to use 1 … 2 … 3 … 4 … 5 … 6 Very easy to use 
 
3. The icons / buttons were well-organized and easy to find. 
 

Strongly disagree 1 … 2 … 3 … 4 … 5 … 6 Strongly agree 
 
4. I immediately understood the function of each icon / button. 
 

Strongly disagree 1 … 2 … 3 … 4 … 5 … 6 Strongly agree 
 
5. I feel that using this system makes writing a report easier. 
 

Strongly disagree 1 … 2 … 3 … 4 … 5 … 6 Strongly agree 
 
6.  The application was playful and flexible. 
 

Strongly disagree 1 … 2 … 3 … 4 … 5 … 6 Strongly agree 
 
7. Using this system encourages me to participate more in my child’s homework. 
 

Strongly disagree 1 … 2 … 3 … 4 … 5 … 6 Strongly agree 
 
8. I preferred using a browser and a Microsoft Word document. 
 

Strongly disagree 1 … 2 … 3 … 4 … 5 … 6 Strongly agree 
 
 
 
Post Study Interview questions 
 

1) How do you evaluate your experience using the application? 
2) How do you compare your experience using the application to that of using the browser and 



Microsoft Word? What was better or worse about our application? 
3) What did you like or dislike about the application? Why? 
4) If you were to change the system, how would you do that? What are your suggestions for 
improving the system?  
5) Did you notice the hints option? Were the hints useful? What was good or bad about them? 
How would prefer to receive hints? 
6) Will you use this system in the future when you want to help your kids with their homework? 
7) What were some of the things that were not clear in the system? Is there a part where you don’t 
understand the functionality of?   

 
 
 
 
II. Design rationale for the evaluation tasks and materials  
 
We asked our users perform the broad task of putting themselves in a position where they are to help their 
child write a report. The choice of this broad task is in line with the core functionalities of our system 
prototype, and these functionalities were pulling from our core user goals/needs. In on our initial uses 
interviews (at the beginning of the semester), we had asked parents to describe the last time they helped 
their children or worked with them on something educational, and in the majority of cases, the answer 
included helping children with school projects such as putting together a report. Therefore, we explicitly 
focused on this task. Furthermore, writing a report provide more opportunities for parents and children to 
collaborate and work together, and a big part of this collaboration is finding the information online. So 
technology is already embedded in the activity which provides great opportunities for us as designers to 
introduce a new technology without being intrusive or completely changing their current practices.   
 
We asked our users to ‘think aloud’ while using the system prototype. This would help us keep track of 
their sensation, perception and cognition behind every action.  
 
Our study was broken down into further sub tasks: 
1. First, in order to get a sense of how usable and effective our system prototype is, compared to 
traditional methods of collaborative learning, we asked users to first put the same report using existing 
systems before trying it out with our system prototype. This helped us track usability criterias like 
effectiveness, efficiency, likeability, learnability, and retention over time, and be able to have a baseline 
to draw comparison.  
 
2. Our benchmark micro-tasks which were performed on the system prototype: 

a. Finding the right path to the main page from screen 1 
b. Setting up the template 
c. Searching for materials 
d. Manipulating the content 
e. Using hints 
 

Each on of these subtasks actually evaluate different aspects of the general system prototype. The first 



task is focused on assessing the signifiers and hints built into the navigational objects of the system 
prototype. Can users get around the system? Is user in control of the system or is the system constraining? 
These are questions we sought answers to, by integrating these tasks. 
 
The last subtask is there to test a core design feature of our system - hints to parents. This feature is 
actually key to collaborative learning between children and parents. Going back to our initial user studies 
and require gathering, we noticed that parents who have smaller kids are usually more involved in their 
education and often work with them on their homeworks. But the trend seems to drop drastically as 
children go to higher grades. Parents often expressed that they could not help them anymore as the 
material was more advanced and they could not keep up with the children. Based on these findings, we 
pursued the goal of empowering parents and providing clues and instructions to them as one our main 
objectives. 
 
Finally, the other sub-tasks test the usability of tools we have put in place to achieve our goal of 
facilitating collaboration in the system prototype. 
 
To test the general usability of the system prototypes and the level of success in accomplishing 
benchmark tasks, we had to collect both qualitative and quantitative data. To do this we used the 
following artifacts:A laptop for the traditional method, and an ipad system prototype to replicate our 
conceptual idea of a multi-touch table interface.  
 
We had to make use of interviews, questionnaires and background observations. We chose each of these 
instruments to pick different kinds of data in different situations. For instance, we integrated observations 
while users were testing the system prototype to take note of important observations that escape other 
avenues employed or is subconscious to the users.  
 
Generally in crafting the evaluation, we were most concerned with testing the system prototype against 
our initial set of design implications and doing this across several usability criterias within the user 
centered design paradigm. Only issues that matched with this concern were considered during evaluation 
decisions in order to keep the system true to its purpose.  
 
III. Results of the study 
 
Observations During the Test 
Due to the highly interactive nature of the product, users had trouble learning how to use the application. 
Although some users were successful in figuring out how to use the applications, some others needed help 
to continue.  
 
(1) Launching the Main Screen 
All the users were successful on launching the main screen. The users easily launched the main screen.  
 
(2) Searching for Materials 
Lots of the users had trouble finding out that they should use the search box to begin. This is because we 
had a search text box and a search button which was confusing to them. However, the users eventually 



figured out and did not find it difficult afterwards. This issue is already solved in the iPad prototype by 
combining the button and the text box into only one text box that has the search logo inside it (the logo 
hints the functionality and there is only one control to tap on: the search text box) 
 
(3) Manipulating Contents 
Some users successfully manipulated the contents by dragging and dropping. However, some users did 
not know that drag and drop interaction and they were doing other interactions such as clicking.   
 
(4) Setting up the template 
Most of the users had a hard time setting up the template. They did not know that they should set up the 
template to begin. This issue is addressed in our iPad prototype where we put instructions in the initial 
state of system in the place that the template should appear. Also, the participants did not know they 
would have to click on the menu button to populate the submenu for setting up the template.  
  
(5) Using Hints 
Except for one user, others did not know that there were hints and were not able to utilize them.   
 
(6) Use of cards vs search engine results  
Observing users perform the same task with search engines and word processing tools enabled us to 
evaluate users’ behavior in these systems and how our application is augmenting the current experience. 
The main search behavior observed in participants was depth-first, meaning that they would open a web 
page from the search results, explore the content and use some of it, go back to the search engine, alter 
their query and repeat the steps. Using think-aloud, we figured out this is because when given a topic to 
search for (e.g., Martin Luther King), they start with a generic query, and based on the materials they find 
the pages they visit, they get a clue of what a better query may be. For instance, one of our participants 
opened the wikipedia page and then remembered on King’s famous speech: “I have a dream” and went 
back and searched for the speech. Participants liked the fact that cards facilitate this process by providing 
snippets of related subtopics. 
 
Post Task Questionnaire 



 
 
The above diagram shows the result obtained from questionnaires, categorized into 3 main themes. The 
questionnaires were combinations of different questions to access learnability, playfulness and flexibility, 
and productivity. The questionnaires were graded in likert scale 0 being low, and 6 being high. The 
diagram include 4 users as we did not take questionnaire from our first participant. The results show that 
the users scored the application high in aspects that show productivity but low in other measurements that 
hint at learnability and flexibility. The intention of the application to enhance productivity of the 
homeworks are appreciated by the users, but the prototype did not implement all the interactive features 
and scored low in learnability and flexibility.  
 
Most of the users expressed that the system encourages them to participate more in their child’s 
homework (Q7). However, due to the usability issues, when asked if they preferred it over word 
processing tools and using browser search engines (Q7), they were less enthusiastic. Although they still 
expressed that they preferred our system, the scores were lower than the previous question.  
 
 
Post Task Interview  
Overall, the users were positive about our application on supporting collaborative learning. They found 
the interface to be creative and innovative and being effective displayed on a shared multi touch screen. 
They liked the drag and drop interface, which they found easy, intuitive, and playful. The users were 
excited and further wanted to see other systems for other types of homeworks such as math, image heavy 
search, or local research with maps.  
 
Users found the application productive but limiting at the same time. Comparing to writing a report using 
word processor and google, users found the application to be easier to use. User said that being provided 



with limited informations and a fixed template makes it easy to help child’s homework. However, some 
users found that limiting and wanted to search beyond the information provided by the application.  
 
Users were not clear how the information cards were displayed or manipulated. Users claimed that the 
interface should allow display and navigation of multiples of search results in depth. Users also wanted 
the interface to allow zoom in and out on cards to see different details of information.  
 
Users were uncomfortable to rely on the informations provided in cards. They were curious of the sources 
and also skeptical to the algorithm to filter important information. How would the system know what 
information are important and search for that? If the information were provided by school teachers, then 
how would the system support if the users wanted to search additional information?  
 
Users thought the application needed refinement to be usable.  
 
IV. Discussion of the results 
 
The application was successful on encouraging collaborative learning with enhanced productivity. 
However, due to the highly interactive nature of the application we were not able to fully implement our 
interaction design plans. The usability testing informed us that the interface lacked learnability, visibility, 
and reversibility. The feedback was very positive with our general interaction design plans and we 
concluded that refining the interface design would improve overall usability.  
 
Usability testing informed us that the interface lacked visibility and reversibility. The feedbacks after 
manipulating contents were not clear and they could not see the final result of their report after they 
submitted it. Users wanted to see which part of the cards resulted in the report, and users wanted to be re-
organizing the paragraphs from the report (still be able to drag and drop in the main report).  
 
User wanted the interface to support big data visualization and analysis. Manipulating contents should be 
improved by allowing users for highlighting, zooming, and pinning the cards. Also, the cards should 
extend to additional information by linking to the original sources or hyperlinking.  
 
After observing the users, we concluded that learnability would be improved by refining the visual design 
of the interface by resizing and highlighting icons to be clicked. We also thought that providing tutorials 
or demo video might be effective on informing the users who are not familiar with interactions in a multi-
touch environment, especially about how to use hints. In the final system, the hints will be provided 
through Google glass or augmented reality smartphone apps and this can be helpful.  
 
 
V. Implications made from the results 
 
In addition to the implications discussed in the previous sections, many other implications can be drawn 
from the results of our evaluations. Several design principles are missing from our prototype. First, the 
principle of reversibility is absent from our design; there is no “undo” command for many of the actions a 
user can perform. For example, when the user drags a block of text into their report, there is no way to 



remove the text besides deleting it manually, or changing its relative position inside the report. Moreover, 
the block of text is gone from the bottom half of the screen. Another example of this is when the user 
clicks on the red circle attached to a picture or text block, the item is deleted permanently. It is worth 
mentioning that most of these functionalities were included in our original design, but simply could not be 
incorporated in the prototype due to the limitations imposed by the prototyping tool.  
 
Also, users should be able to go back to the paper they have submitted and view it or make changes if 
deadline is not passed yet. 
 
Learnability is another principle that is missing from our system. There is a learning curve with any new 
system, but ours is too steep. Part of the problem is that we only implemented a partial prototype, but we 
still could have improved this principle in our design by taking small measures. For instance, when the 
user selects the assignment, she must first search for ‘Martin Luther’ before any content comes up. This is 
not intuitive and should have been accompanied by a hint. Although in the current iPad version of the 
prototype, users are not obligated to search for ‘Martin Luther’ anymore. Similarly, if the user wants to 
drag and drop the data returned in the bottom section, she must first press the ‘Menu’ button and click on 
‘Layout’ and we could have hinted at this by providing better instructions. 
 
In light of the implications we made from the results of our evaluation, we will make several 
improvements moving forward. First, the menu button, which has the affordances of a button, should 
resemble a dropdown instead. We could take this one step further and get rid of the button completely 
since it only hides three other buttons. 

 

Our content does not have sources associated with it. This diminishes the credibility of the content. 
We will add sources to the content and clickable links so the user can follow them and browse for 



additional information.  

 

 

To improve the learnability, we need to improve the hints within the application. For example, in the 
image below, the system tells the user to search for Martin Luther King, but an arrow pointing to the 
search box would help the user progress through this stage faster. 

 

 

 

Some of our users also mentioned the limited amount of information displayed on the cards. This is 



due to the fact that this is not a complete prototype, but we definitely want to add more content as we 
move forward. Specifically, we want users to be able to see more cards (This can be done by 
scrolling, similar to what Pinterest or Facebook feed does) and also search the Internet themselves. 
 
 
VII. Future Developments 
 
While we found solutions for most of the usability problems, following are additional issues that needs to 
be discussed for future development.  

 
(1) Flexibility of the Template   

 While having the template provided with draggable information cards helps writing a report, it 
could raise issues on plagiarism and block creative study. Providing helpful information (for example: 
showing a message after each drag and drop of cards to remind them of editing the paragraph and recite it 
in their own words) and templates while still allowing flexibility of the system would be challenging. 
While we have ideas of providing threaded search or hyperlinks, specific methods still needs to be 
developed.  

 
(2) Providing Guidance 
 Parents would like to have more guidance, but the methods, amount, and types of guidances are 
questionable. Also, whether or not to have the children view the guidances are debatable. We plan on 
using Google glass, or mobile AR for providing guidances only visible for parents, but the idea for 
providing guidances needs further investigation.  

Appendix A - Consent Form 

CONSENT DOCUMENT FOR ENROLLING ADULT PARTICIPANTS IN A 

RESEARCH STUDY 

Georgia Institute of Technology 

Project Title: Parent Education Involvement  

Investigators: Dr. Bruce Walker, Jean Ho Chu, Parisa Khanipour Roshan, Paul Lazarus, 
Micheal Sambol 

Protocol and Consent Title: Parent Education Involvement 

You are being asked to be a volunteer in a research study. 

Purpose: 

The purpose of this study is to test a parent involvement system. In this study we ask parents to 
interact with our system for certain tasks to assess the usability of the system. We expect to 
enroll 30 people in this study. 

Exclusion/Inclusion Criteria: 



Participants in this study must be parents over the age of 18 who have school age children. 

Procedures: 

If you decide to be in this study, your part will include an in person using of our system. We 
want your help in designing new and interactive ways to ease aparents’ involvement in their 
children's education. We would like you to spend no more than 1 hour to use and test our 
system. You will be given a written task scenario that we want you to perform with our system. 
We ask you to think-aloud during the task, meaning that we ask you to say whatever you are 
looking at, thinking, doing, and feeling as you go about the task. At the end we ask you to fill 
out a short questionnaire about your experience with the system. 

Risks or Discomforts: 

The risks are no greater than in daily activities on the computers. 

Benefits: 

You are not likely to benefit from joining this study. We hope that your input will help in 
designing new tools for parents. 

Compensation to You: 

There would be no compensation in this study and participation is voluntary. 

Confidentiality: 

The following steps will be followed to keep your personal information private in this study: 
We do not collect any personal data about you and all data collected will be kept private as 
allowed by law. Only study staff will be allowed to look at them.  Data be stored behind a 
firewall and will be password protected. Only study staff will be able to access these records. 
To make sure that this research is being carried out correctly, the Georgia Institute of 
Technology IRB may review study records. The Office of Human Research Protections may 
also look over study records during required reviews. 

Costs to You: 

There are no costs to you for being in this study. 

In Case of Injury/Harm: 

If you are injured from being in this study, please contact Principal Investigator, Bruce Walker, 
Ph.D., at bruce.walker@psych.gatech.edu. Neither the Principal Investigator nor Georgia 
Institute of Technology has made conditions for payment of costs for an injury resulting from 
being in this study. 

Participant Rights: 

·      Your participation in this study is voluntary. You do not have to be in this study if you 
don't want to be. 

·      You may change your mind and leave the study at any time without giving any reason.  



There will be no penalty. 

·      Any new information that may make you change your mind about being in this study will 
be given to you. 

·      You will be given a copy of this form to keep. 

·      You do not give up any of your legal rights by signing this form. 

Questions about the Study: 

If you have any questions about the study, you may contact Dr. Bruce Walker at 

bruce.walker@psych.gatech.edu. 

Questions about Your Rights as a Research Participant: 

If you have any questions about your rights as a research participant, you may contact: 

Ms. Melanie Clark, Georgia Institute of Technology 

Office of Research Integrity Assurance, at (404) 894-6942.  

Ms. Kelly Winn, Georgia Institute of Technology 

Office of Research Integrity Assurance, at (404) 385- 2175. 

If you sign below, it means that you have read (or have had read to you) the information 

given in this consent form, and you would like to be a volunteer in this study. 

  

  

___________________ 

Participant Name (printed) 

  

  

______________________________________________ ______________ 

Participant Signature                                                            Date 

  

  

______________________________________________ ______________ 



Signature of Person Obtaining Consent                               Date 

  

By completing this form, you give your consent to be in the study. 

 
 
 
 
 
 
 
 


