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Abstract. This paper explores the effects of story creation interfaces for
children that embody different types of psychologically-grounded cogni-
tive approaches. Two versions of a story creation interface for children
were created: one leads the user to focus on a macro-level structure of
their story before furnishing scene details, while the other leads the user
to focus initially on individual scene details before moving on to deter-
mine the macro-level structure of the story. A study was conducted to
compare the use of the two types of story creation interfaces by children
between the ages of 7 and 12. Findings indicate that different cognitive
models can have differing effects on children’s storytelling. In our case,
a micro-first model resulted both in greater ease of use as measured by
flow and usability, and in richer stories produced.

Keywords: Digital Storytelling Interfaces · Cognitive Structures · Chil-
dren’s Storytelling.

1 Introduction

Our research investigates the design of digital storytelling interfaces for children,
and how these may be grounded in relevant psychological theories of how people
think and create meaning. We estimate that nearly a hundred storytelling inter-
faces for children have been proposed in the literature in the past two decades,
yet few applied principles from psychological literature about children’s story-
telling processes. However, most of them appear to follow at best, only general
design principles. Especially at the cusp of abstract thought development [19],
children are still learning to piece together their thoughts and ideas, and may
benefit from extra support as they go through the complex task of composing a
story. With the goal of deriving more specific theoretically-grounded design im-
plications for the design of storytelling interfaces for children, we developed and
evaluated two storytelling interfaces that embody two different cognitive sense-
making models. Our research question was: Does a story creation interface that
embody a macro-first approach engage children in storytelling differently from a
story creation interface that embody a micro-first approach, and if so, how?
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2 Related Work

Many different design concepts have been investigated with regards to story-
telling interfaces for children in prior literature. Many apply and explore the
concept of Tangible User Interfaces (TUIs) (e.g., [1–3, 5, 6, 8, 9, 12, 15, 18, 20, 25,
26,28–30,34–36]), the potential of incorporating children’s natural play processes
(e.g., [17, 23,25,27,32,33]), or specific features such as playback (e.g., [30, 32]).

A good number of storytelling systems are founded upon learning theories,
the most commonly cited one being constructionism (e.g., [2, 4, 9, 12–14, 18, 24–
26, 31, 33, 35]). While it is helpful to contextualize story creation as something
to be learned, such theories cannot adequately guide the design of children’s
storytelling interfaces. In order to fully understand how children tell and create
stories, researchers must turn to psychological theories.

In this work, we explored a model proposed by Kintsch [21] that distinguishes
two distinct structures of thinking. At the macro level, we process things globally,
looking at the overall discourse. At the micro level, the discourse is processed
locally, and parsed in individual, unique units. When applied to a process such
as story creation, one can think of the micro level as the details of a story.
Individual scenes, events, actions and descriptions of characters or environments
are all considered micro-level details. On the other hand, the macro level would
exist as the story’s overall structure and flow - the way in which those details
are sequenced and come together to form a complete story.

3 Interface Design

We created two different but comparable storytelling interfaces for children that
embodied two distinct models based on Kintsch’s levels of thinking. The two
models support children’s storytelling by manipulating the user’s focus to be on
either the macro-level of thinking or the micro-level of thinking first. In the model
that we call ’macro-first’, the interface emphasizes planning a concrete structure
before proceeding to the story’s details. In the model that we call ’micro-first’,
individual ideas/details are created before story structure is determined.

Base Story Creation System The two interface variants were developed off of a
base storytelling system. The base storytelling system portrays story organiza-
tion as a timeline, consisting of units referred to as scenes. Three sections follow-
ing the basic narrative arc are delineated in the timeline: beginning, middle and
end (see Figure 1). Details are added to story scenes through an enactment-based
method, whereby the user performs voice enactment using selected characters,
props and backgrounds (see Figure 1). Story review is provided with a playback
screen, allowing the user to play their entire story at once once completed.

Interface Variants We conceptualized the user engaging with the enactment
screen to determine the actual details of a scene as thinking at a micro level.
The user interacting with the story organization screen to manipulate/prepare
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Fig. 1. Our interface time line (shown left) and enactment screen (shown right).

scenes on the timeline engages with macro level thinking. The two interface
models (macro-first and micro-first) were implemented by enforcing carefully-
designed constraints in each interface variant (see Table 1).

Interaction Macro-First Model Micro-First Model

Enacting a Scene Only after all scenes were prepared, and user ac-
knowledged they were done planning their story.

Enforced after each scene was added.

Editing a Scene’s Details Scene details can only be changed before the
user exits the planning stage.

Scene details must be filled in after adding a
scene, and are locked after a new scene is added.

Moving or Deleting
Scenes

Scenes can only be moved around or deleted be-
fore the user exits the planning stage.

Scenes can be moved around or deleted even af-
ter they have been locked from content editing.

Table 1. Differences in interactions between the two interface variants

4 Study Description

We conducted a between-subjects study with one independent variable: interface
model. Eleven participants have participated in the study so far, 6 girls and 5
boys, ages 7 to 12. Participants were recruited through university e-mail lists,
and the study took place in an on-campus lab space.

Our study protocol began with a video tutorial of the assigned interface,
followed by a baseline questionnaire and interview. Participants then practiced
using their assigned interface. A prompt was given, and participants had 45
minutes to create a story with the interface. This was followed by asking the
participants to write out the story they had just created on paper. Finally,
participants filled in a post-questionnaire and were administered an interview
during which the interviewer went through the screen recording of them creating
their story with the assigned interface.

The measures gathered included intrinsic motivation for storytelling using
SIMS [16]); interface usability using an adapted version of the PSSUQ [22]);
engagement using the GEQ [7]). All measures used a 7-point likert scale.

5 Data Analysis and Initial Results

From the interviews, the designs of our two interface variants appeared to suc-
cessfully lead children to think using a macro-first or micro-first approach during
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storytelling. In the micro-first condition, we observed comments from partici-
pants such as “...it helped me focus on one part...working on one scene at a time
really helps”, which implied they adapted well to the micro-level focus intent of
that interface model. Similarly, in the macro-first condition, statements such as
“I added a lot of slides at once and then figured out how many I would need”
or “...first I had to do my slots(scenes acted as ’slots’ for characters, props,
and backgrounds), so I got each line(story section) to have a slot” also showed
adaptation to our presented mode of thinking, such that participants using that
interface focused on story structure first by adding multiple scenes at a time.

The largest differences in the questionnaire ratings were seen in the flow
sub-construct of the GEQ. The micro-first interface had a higher mean flow
rating (M = 4.11, SD = 1.26) than the macro-first condition (M = 3.70, SD =
0.67). Micro-first also scored higher in usability (M = 6.57, SD = 0.47) than the
macro-first interface (M = 5.67, SD = 1.51).

We analyzed the participants’ stories for story richness by counting how many
5Ws+1H’s (Who, What, When, Where, Why, How) were present in each story
[10]. Story richness scores were standardized by number of singular idea units
in the written story to account for its overall length. The micro-first interface
produced richer stories (M = 2.52, SD = 0.91) than the macro-first interface (M
= 2.48, SD = 0.61).

6 Conclusion

Our initial results suggest that while participants did tend to adapt to either
interface’s cognitive model through the use of the specific interface, the micro-
first model resulted in higher flow, usability, and richer stories. An explanation
could be that in the micro-first interface, the child’s focus was led to be on
individual story units first, and thus these units were richer than those in the
macro-first condition, as shown by our analysis. Though we can only draw lim-
ited conclusions about the effects of these two specific interfaces at this time, this
attests to the strong mediator role that interfaces can play in manipulating chil-
dren’s storytelling processes. Others have recognized that mediator role in prior
work (e.g., [11]) but our results provide direct evidence of it by comparing two
psychologically-grounded interfaces, and show promise for further investigation.

This exploratory study has begun a much needed investigation into the ap-
plication of psychological theory in digital interactive storytelling interfaces for
children. It is our hope that future work would expand on the theories that could
be applied to these interfaces, with the goal of prioritizing the support of a child’s
story creation process over individual features and interactivity concepts.
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