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Abstract 
Narrabots are two interactive robots that “act out” characters in a children’s story book. 

In each story, the Narrabots face situation in which Narrabot 1 will react with a emotion to 
Narrabot 2 using body language, lights, and sound. The children choose which emotion they 
want Narrabot 1 to react with, and Narrabot 2 will react based on the chosen emotion. Children 
have a variety of emotions to choose for Narrabot 1, with each emotion leading to a different 
reaction from Narrabot 2 and changing the narrative of the story. The objective is for children to 
understand the causes and effects of emotions in different situations in order to improve their 
accuracy in recognizing their own emotions as well as become aware of other’s through verbal 
and non-verbal expression. 
 
Note: This is our project documentation before our project presentation. Based on Professor 
Ber’s feedback as well as a follow-up meeting with her (Wednesday February 28th at 2pm), we 
are going to explore ways to improve our idea to ensure that child is using smart technology in a 
developmentally appropriate way while enhancing emotional awareness. The improved idea may 
alter the use of robots, but we’re hoping to maintain the storybook component of our project. We 
will provide an update on our project as soon as possible, most likely before next Tuesday’s 
class. 
 
Overview of Developmental Domain  

Narrabots aims to provide children with the opportunity to experience and express 
empathy via fictional storylines that require user intervention. The goal of our project is to allow 
young children to simulate unpredictable cause and effect situations involving emotional 
expression. To understand the value of empathy, children must be able to take the perspective of 
another person, or in this case, an emotional robot. The colored lights and corresponding 
response options within the storybook also facilitate our goal for children to fully grasp the five 
primary emotions that are considered consistent  across cultures.  

In its current design state, Narrabots helps children explore the five primary emotions and 
the range of their various combinations to make more complex, secondary emotions. The 
storybook will cover scenarios and contexts that are relatable to children, such as school, 
socializing, and home life. When reacting to a situation within the book, children have the option 
to choose from basic emotions (such as joy, sadness, fear, anger, disgust) but they may all 
accumulate within the characters’ storylines to result in a complex emotion.  

As Dr. Bers pointed out to us during our proposal presentation, our current project idea 
does not involve accessible child-centered engagement; our current design allows children to 
read (or be read to) and then press buttons in order to move the story forward, but no further 
activity from the child. In future versions of Narrabots, our product will require more 
playground-like active learning from the child’s end. This may involve additions along the lines 
of varying smart technology within the storybook or increased interactivity between the robots 



and the child. The “Project Plan” section of our proposal details our potential future changes in 
the smart technology aspect of Narrabots.  

 
The mood meter, RULER by Marc Brackett 

(From http://www.littlelondonmagazine.co.uk/childs-emotions/) 
 
In both the public and private sphere, children these days are increasingly exposed to 

artificial intelligence and emotive technologies that are intended to serve the user. Narrabots 
would similarly be a form of emotive technology where users are encouraged to explore the 
range of expressions from the robots as opposed to simply using a technology for its mundane 
capabilities in the case of many household AI products. The process of programming a robot to 
produce known (protagonist robot) and eventually unknown (reactor robot) actions would also 
contribute to a child’s sequencing and computational thinking skills. As children progress in 
pressing color-coded buttons that correspond to the emotional reaction options in the book, they 
will be able to observe patterns in the emotional outcomes of the reactor robot. For example, if a 
child mostly chooses for their protagonist robot to respond angrily, they will eventually find that 
it negatively impacts the reactor robot and be able to “debug” to reach a desired outcome.  
 
 
 
 
 
 
 
 
 

http://www.littlelondonmagazine.co.uk/childs-emotions/


 
Project Idea  

 
 

Narrabots are two robot companions who “act out” physical, interactive storybooks that 
target emotional understanding. Throughout the storybook, there will be situations between the 
two characters that require the “protagonist” robot to express a emotion to the “reactor robot,” 
which the child reader has the power to determine which emotion for the protagonist to express. 
Using body movements, lights, and sound, the protagonist’s emotion will affect the reactor’s 
emotion, which the storybook will aid the child to reflect on why the reactor’s emotion occurred. 
With the storybook providing emotional situations and the robots providing verbal and nonverbal 
expression of select emotions, the child can practice identifying emotions in others while also 
learning how to react appropriately, especially with empathy. Additionally, the storybook will 
encourage the child to explore the different emotions that the protagonist can express toward the 
reactor in each situation, which may lead to different outcomes at the end of the story. By 
exploring and identifying the cause and effect of emotions, children could improve their 
understanding of the basic emotions they express as well as learn how regulate them in a social 
setting, especially when it comes to recognizing other people’s emotions.  

A similar existing technology is the interactive comic book curriculum created by the 
Arthur Interactive Media (AIM) Buddy Project, which targets social, emotional, and character 
development through specially designed online comic books based on the Arthur show. In one 
comic on empathy, children decide how Arthur will express certain emotions to another 
character, resulting in different outcomes that children are then asked by the comic to reflect on 
those outcomes as well as explore different outcomes. Our technology could utilize a similar 
framework, particularly through the narrative, though we prefer to minimize screen time by 
having physical robots and storybooks that promote constant interaction.  
 



 
 
Project Implementation (Curricular)  

Narrabots uses two robots with input buttons, motor, light and sound output technology, 
and storybook. First of all, children see and listen to the story through storybook and recorded 
voices or voice of the facilitator. At a certain point of the story, children were asked what kind of 
emotions they feel, how they want to express themselves, and how they want to deal with the 
situation. By pressing one of five colored-coded buttons that match the five emotions, children 
can control the action of the protagonist robot. The reactor robot expresses emotions caused by 
children's choice. Both robots express their emotion using movement, light color, and sound. 
Robot movement and the sound played can be varied depending on the situation of the story. In 
each moment children engage in, they can practice identifying their own and others’ emotion and 
making proper decisions. With the help of the facilitator, children may have the opportunity to 
imagine the results in advance before making a choice and to think about the reason for reactor’s 
feelings. They will be able to explore other storylines by making different decisions until they 
come to the desired story outcome and can learn how to solve unwanted emotional situations. 

Narrabots can be played with children whether in a home or kindergarten but since 
Narrabots uses movements and sounds, it may be difficult to play in a place where it is moving, 
in a very loud or narrow space. Although each robot has one control panel on the back, multiple 
children can play with together as well as a child can play alone. Children controlling the robot 
are ideally placed to sit on the back of the protagonist robot and face the reactor robot. Other 
children, like the puppet show crowd, could sit around and watch two robots and discuss or 
mediate with the child who controls the robot to bring the story to an ideal result. 

With a facilitator, children will be able to deeply appreciate and understand their own and 
other’s emotion and cause and effect related to emotional situations. To become a facilitator, it is 
not required to be professionals in emotional development but several knowledge and skills are 
required: the facilitator must be able to recognize children's emotional changes, be able to 
simulate various ways of expressing emotions, and be able to explain what reasons are behind 
actions. As the story progresses, the role of the facilitator is to provide questions to help children 
aware their feeling, to guide them to press a button that matches the emotions they perceive, and 
to provide an opportunity for children to express their emotions in addition to button selection. 
The facilitator may also need to read the story instead of the recorded voice of a storybook. 

Narrabots is easy to use so it has low learning-curve because it does not require hard 
tasks. On the other hand, children should be able to understand the story being told and to press 
buttons by making their own choice. Children might need a help from a facilitator to play with 
robots for the first time to understand sequence of playing. Once they figure out how the 
technology works, they will be able to play without delay. 

However, our technology for children only requires passive action for children. We will 
have to find additional ways for children to develop a wide range of development by interacting 



in various ways that encourage children to experience more technology-mediated behaviors of 
Positive Technological Development Framework. For example, we could encourage children to 
use their facial expressions, speech, or body movements, and also we could add tangible objects 
to control robots that multiple children can play together.  
 
Project Implementation (Technical) 

The robot components of the Narrabots system entail two interactive robots that are 
capable of receiving input, deciding how to react, and expressing their emotions. The bots would 
be designed in such a way that they are highly approachable and inviting for young users and we 
would strive as designers to make a device that the children would be able to make an emotional 
bond with in some sense, so that their perceived changes in emotion would be felt and 
internalized by the user. 

In the first iteration, the bots would be capable of receiving input from a set of 
pushbuttons located on the back of the figure. These buttons would send signals to the onboard 
microcontroller, most likely an Arduino Uno with a shield to enable wireless communication. As 
the story progresses, the controller would be programmed to follow different story paths 
depending on the user inputs along the way. 

After the robot has decided how to act, its next job is to communicate its emotions to the 
user and act out the corresponding point of the story. This will be done via a number of external 
interfacing components. One component to convey emotion would be a multicolored LED that 
would illuminate the corresponding color to its current emotion. These colors would be 
coordinated with easily identifiable major emotional categories such as red for anger and blue for 
sadness. To express emotion, each robot would also have a speaker that would play prerecorded 
speech that was spoken with a tone matching the bot’s current emotional state. The wheels of the 
robot would also turn in order to allow the bots to move and narrate the story. 

These two robots would have wireless communication abilities so that the story can be 
started and stopped from an external computer. This machine would coordinate the reactor 
robot’s emotional response based on the input to the protagonist robot. 

In a further iteration of this system, the robots would have increased interaction with the 
users via speech recognition to replace the buttons that are an impersonal way of determining the 
course of the story. To make the bots convey their emotions more intuitively than a colored light, 
they would include more motors to control bodily language and perhaps even facial expression. 
Lastly, a future version of this project would allow the two robots to communicate wirelessly 
directly between themselves rather than rely on an external computer. These ultimate chance 
would result in a more effective tool for teaching emotional development, but have been decided 
against implementing in the prototype due to time and technical considerations. 
 
Project Evaluation 



In order to assess the success of our prototype, we need to answer a series of questions 
designed to identify strong points and weaknesses in the design.  First and foremost, we must 
assess whether the kids like our project.  Using a simple set of exit questions combined with 
close observation during play, we should be able to gauge interest in the prototype.  Some 
obvious indicators of failure in this realm would include a general lack of interest in the project 
(no volunteers), or children being unable to focus on the toy while they are using it.  

Once a child is playing with the prototype, it is important to assess how they are 
connecting with the robots.  This includes assessing whether or not the kids understand what the 
lights and sounds mean in the reactionary robot and whether they can pair this response with an 
emotion and feel empathy for the robot. This might be best assessed through a series of exit 
questions and direct observation of the child.  We also want to determine how much the child 
interacts with the robot before leaving our station on testing day.  This is easily accomplished 
through recording the number of button presses each child makes, the number of different 
emotions explored, and the number of storybook decisions the child encounters. 

NarraBots also present a great opportunity to explore what drives a child’s decision to use 
one emotion over another; are they motivated by empathy for the reacting robot, or by curiosity 
to see what happens with different button presses?  This is more difficult to assess than simple 
success/failure of the device, however a few pointed exit questions might do the job.  Asking 
kids why they chose the emotional response they chose for a particular situation, and recording 
button presses over the course of a storyline might answer this question.  

All the data points above can be collected easily through observation and note-taking 
during playtime, exit questions asked to each child before they move on to the next project, and 
digital records of button presses on each robot, a function easily built into the robot itself.  
 
Project Plan 

Following our conversations with Dr. Bers, we realize that the incorporation of traditional 
robots in our current design may detract from our goal of children’s emotional awareness. We 
recognize the limitations in a robot’s emotional capabilities, especially when aiming to relate to 
young children. After consulting with Dr. Bers, we plan for our next steps with Narrabots to 
include a different form of smart technology, perhaps within the storybook itself. This may 
involve gamification of the storybook with interactive features such as sensors, colors, and/or 
tokens that the children can use to express both primary and complex emotions. The involvement 
of a guide (teacher, parent, or older child) may also be useful in this new design in order to 
facilitate an educational discussion about the ambiguity of emotions.  

Our group roles for the remainder of this project will be: Kyle as storybook writer, Meha 
as curriculum designer and bridge between CD114 and ME84 students/concepts, Hyejin as 
visual designer and human-robot interaction expert, and Riley and Rob as product developers. 
Our roles have been chosen based off of our individual work experiences and interests in the 
various aspects of the product design and development process. Aside from continuous 



communication between all group members, the responsibilities distributed amongst these roles 
will include timely, testable deliverables from the product developers and developmentally 
appropriate interfaces and instructions in all parts of the product – storybook, robots, and general 
play concept.  


