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ABSTRACT 

Parental controls allow parents to set limits on children’s 

use of technology, but prior work suggests that controlling 

children alone is unlikely to foster the development of 

healthy media habits. We took elements from evidence-

based preschool curricula that teach self-regulation and 

translated them to the digital space by creating a tool for 

preschoolers and parents to plan their device-based play-

time. In an observational lab study with 11 parent-child 

dyads and follow-up interviews with 14 parents, we found 

that children demonstrated intentionality and made goal-

directed choices as they planned, the mediating factor in 

developing self-regulation. We observed that parents 

prompted their child to be intentional and solicited chil-

dren’s input. When children played through their plan, they 

transitioned to the next activity without intervention 93% of 

the time. Our results suggest that evidence-based practices 

for teaching self-regulation in a non-digital context can be 

applied productively to children’s use of technology. As 

parents supported children in trying the tool for the first 

time, a further contribution of this work is a hierarchical 

model of parents’ approaches to scaffolding children’s use 

of a novel technology. 

Author Keywords 

Child-computer interaction; parental mediation; self-

determination theory; preschool; screen time; tablets; paren-

tal controls. 

ACM Classification Keywords 
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INTRODUCTION 

With technology more embedded in daily life than ever 

before, concerns about young children’s use of digital me-

dia abound. Pediatric and child development researchers 

caution that extensive leisure time with screen-based media 

and exposure to violent media content in early childhood 

can each have a negative impact on children’s long-term 

outcomes [35,37]. On the other hand, prior work has 

demonstrated that watching Daniel Tiger’s Neighborhood 

(a television show for preschoolers) can increase empathy 

[28], while engaging with other specific content predicts 

gains in literacy [29], creativity [39], and appreciation for 

racial diversity [5]. Taken together, prior work on the use of 

digital media in early childhood leaves parents with the 

challenging role of guiding young children toward  healthy 

media habits by providing opportunities to engage with 

technology, while also vetting content, setting limits, and 

engaging in media use together with their child [1,7,36]. 

A variety of commercial offerings promise to support par-

ents in managing their child’s use of digital media. These 

parental controls offer to filter content, turn off specific 

functionality, enforce digital time limits, and impose other 

restrictions. While these tools effectively enforce limits in 

the moment, they do not attempt to address the larger task 

of mentoring children in becoming thoughtful, self-

regulated consumers [40]. They also do not attempt to sup-

port parents in providing this mentorship [40]. 

The goal of this work was to build on what is already 

known about how children acquire self-regulation skills, 

and to examine how technology might play a role in facili-

tating this process. To do so, we drew on two existing bod-

ies of work. First, we examined the developmental arc of 

self-regulation and the way in which evidence-based pre-

school curricula support the development of this skill. Sec-

ond, we grounded our work in self-determination theory to 

understand what structures are likely to foster children’s 

long-term intrinsic motivation to self-regulate their use of 

technology. 

Using this foundation, we conducted a participatory design 

workshop with preschoolers to elicit design insights for a 

tool for this scenario [19]. We used this design guidance to 

develop “Plan & Play,” a system-level interface for An-

droid devices. Plan & Play supports children and parents in 

collaboratively planning out their use of apps with inten-

tion. We then conducted an observational lab study with 11 

parent-child dyads and follow-up interview study with 14 
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parents to understand how preschoolers and their parents 

use and experience this system. 

We found that all children made choices with intention as 

they created a plan for their play time and that parents used 

language to highlight children’s autonomy and choice-

making. We also found that within the context of the lab, 

children were highly responsive to transition cues from Plan 

& Play and only required parent intervention 7% of the 

time. Parents reported that they struggle with the tension 

between forcing children to make choices they approve of 

and trusting them with the freedom to make these choices 

autonomously. For many parents, the Plan & Play interface 

offers promise as a way of addressing this conflict. 

BACKGROUND AND RELATED WORK 

Planning and Early Childhood 

By the time children are three years old, they are capable of 

making thoughtful, self-regulated decisions, a skill they 

refine between the ages of three and six [12]. High-quality, 

evidence-based preschool curricula provide explicit mecha-

nisms for supporting this development, and one of the most 

effective mechanisms for doing so is providing opportuni-

ties for planning [12]. When children are regularly prompt-

ed to thoughtfully plan out their actions in advance, their 

behavior becomes more intentional and they become more 

capable of learning across domains [25]. By supporting 

preschoolers in making plans, parents and teachers help 

them identify and internalize norms and become more in-

tentional, self-regulated learners [12,15]. 

Tools of the Mind (TotM) is an evidence-based curriculum 

for three-to-six-year-old children that provides opportuni-

ties for making, executing, and reflecting on plans [4]. A 

randomized controlled trial of TotM with more than 200 3- 

and 4-year-old children showed that preschoolers exposed 

to the curriculum demonstrated improved executive func-

tion (the capacity for being goal-oriented) and greater learn-

ing gains relative to those who were not [3]. A core compo-

nent of TotM is making “Play Plans,” child-created plans 

describing how the child intends to play. 

The High/Scope preschool curriculum also emphasizes the 

importance of planning and includes a “Plan-Do-Review” 

sequence for children to engage in activities of their choos-

ing in an intentional way [33]. A longitudinal, randomized 

controlled trial of the High/Scope curriculum demonstrated 

that children who experienced this curriculum as preschool-

ers were higher earners, more likely to have graduated from 

high school, and dramatically less likely to have an arrest 

record as adults than peers in traditional preschool class-

rooms [32]. Researchers attribute these differences in com-

munity and social behaviors to High/Scope’s emphasis on 

planning and child initiative. 

This prior work demonstrates that providing opportunities 

to plan is both effective for improving self-regulation and a 

developmentally appropriate tool for preschoolers. We 

build on this work in early childhood education by translat-

ing the planning steps developed by these curricula to a 

digital context and explicitly adopt components of these 

curricula in the design of our system. 

Self-Determination Theory 

Self-determination theory (SDT) is a well-developed model 

of the role of internal and external motivation in supporting 

learning, well-being, and participation [30]. Work in SDT 

has repeatedly shown that individuals who feel agency and 

self-direction with respect to a particular activity will be 

more likely to both: 1) self-regulate their behavior in a way 

that enables them to perform the activity successfully, and 

2) internalize these regulatory processes such that they are 

intrinsically motivated to enact them [14]. As a result, envi-

ronmental factors that foster a sense of self-determination 

improve individuals’ intrinsic motivation and self-

regulation. For example, adults who are given freedom of 

choice are more likely to persist in tedious tasks than adults 

who are told that they are required to complete these exer-

cises [9].  

Though the majority of studies on SDT have been conduct-

ed with adults, prior work shows that this model is also 

applicable to children [8,10,13]. Sheehan and colleagues 

report that children’s sense of self-determination predicts 

their intrinsic motivation to exercise [34], and a series of 

studies have shown that parenting approaches that are more 

supportive and less controlling are more effective at facili-

tating long-term compliance [14]. A field study of first- and 

second-grade children showed that rules for a painting ac-

tivity accompanied by controlling language undermined 

children’s creativity and motivation relative to the same 

rules accompanied by neutral language [22]. Other work 

has shown that preschoolers with disabilities benefit from 

support structures that foster self-determination [27]. 

We build on this work by framing children’s ability to self-

regulate their use of entertainment media in the context of 

SDT. It is well-understood that children need autonomy to 

regulate their behaviors and develop the intrinsic motiva-

tion to comply with social norms. It is also well-

documented that self-regulating stimulating media experi-

ences is a challenge, even for adults [2,20,21]. Combining 

this prior knowledge with the fact that existing parental 

controls emphasize controlling children rather than mentor-

ing them, we set out to investigate how technology might 

go beyond the lock-out mechanisms that are available today 

and explicitly foster the autonomy and self-determination 

children need to self-regulate their screen media use. 

Designing for Parental Mediation 

Many commercially available technologies include features 

that allow parents to set limits on their children’s media 

use. A recent review of this design space categorizes exist-

ing filters and restrictions, all of which strive to prevent 

risky situations (such as using digital media for an extended 

period of time, making in-app purchases, or encountering 

adult content) [40]. Existing tools do not yet strive to sup-

port children in developing resilience to such situations 
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when they do occur [40], despite the fact that internalized 

resilience has more protective effects than external re-

strictions [38]. 

However, the child-computer interaction research commu-

nity is beginning to explore more nuanced solutions. Hash-

ish and colleagues developed a system called “Kid-in-the-

Loop” that provides children and parents with tools to col-

laboratively set content filters on a device [17], and 

Hartikainen and colleagues call for tools that work to build 

trust between parents and children [16]. A value-sensitive 

design exploration to understand parents’ values with re-

spect to parental controls found that parents value being 

involved and exercising control with respect to their chil-

dren’s use of technology, but they also value children’s 

independence and the development of an internal moral 

compass that children can use to guide their own decisions 

[26]. We contribute to this space by exploring the design of 

parental controls that emphasize children’s autonomy, in-

trinsic motivation, and acquisition of self-regulation. We 

also examine parents’ role in mentoring and supporting 

their children in forming habits and not just their role as 

authority figures setting limits. 

SYSTEM DESIGN 

Using elements from Tools of the Mind, the High/Scope 

curriculum, and design insights from a workshop we con-

ducted with 7 children age 4–6 [19], we created a set of 

initial sketches for a system-level app to support planning 

screen time activities on a phone or tablet. We then itera-

tively developed and revised storyboards which we used to 

implement an Android app called Plan & Play. 

Planning  

Plan & Play first takes the user through a series of screens 

for planning out a session of device-based activity. A car-

toon panda narrates the experience and asks the child to 

first set a total time limit in minutes. On the next screen, the 

user can select apps to put in the plan by tapping to include 

or exclude them (Figure 1a). On the next screen, the user 

sees a numbered list of apps, with the first app in the plan at 

the top (Figure 1b). Dragging and dropping on this screen 

allows the user to swap the order of the apps.  

On the next screen, the user is presented with a slider with 

multiple thumbs (Figure 1c). The slider represents the total 

duration of the plan, and each segment within it represents 

the duration of a single app. Dragging any thumb in the 

slider gradually reapportions time. On the last screen, the 

plan is presented along with a picture of the parent and a 

picture of the child (Figure 1d). Each picture has a button 

next to it, and tapping the button turns it into a checkmark. 

When both buttons have been tapped and display 

checkmarks, a “play” button appears at the bottom of the 

screen. Pressing this button begins the plan.  

Playing 

When the user presses the play button, the first app in the 

plan launches automatically, and a widget is overlaid above 

the app content in the top-right corner. This persistent 

widget displays one of three images: a cheering panda when 

the currently planned app in the foreground, a sad panda 

a.  

b.  

c.  

d.  
Figure 1. Screens for planning. a) Selecting apps by tapping to 

select/unselect, b) ordering apps by dragging and dropping, c) 

changing app duration by sliding thumbs of a slider, d) parent 

and child agree to the plan by tapping their own buttons; after 

both agree, play button appears. 

 

   

Figure 2. Three possible states of the Plan & Play widget that is 

displayed in the top right corner above all screen content 

whenever a plan is active. Widget states: the active app is the 

planned app (left), counting down before a transition (center), 

the active app is not the planned app (right). 
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when a different app in the foreground, or a countdown 

with the appropriate number of seconds whenever the user 

is within 30 seconds of a transition (Figure 2). 

During the users’ play time, a dialog box (Figure 3) is dis-

played whenever: 1) the user taps the widget or 2) the plan 

dictates that it is time to transition. The content of the dia-

log box changes slightly depending on the context. For ex-

ample, it displays options like “Keep Playing” when the 

user is currently engaged in the planned activity and “Re-

turn to Plan” when the child has deviated from the planned 

activity.  

The dialog box also has a close button and can always be 

dismissed. If the dialog box notifies the user of a transition 

and the user chooses to dismiss it without transitioning, the 

widget changes to display the “sad” panda (Figure 2, right). 

Thus, Plan & Play always provides visible information 

about whether the user is currently following the plan but 

never forces the user to comply. A central feature of Plan & 

Play is that it surfaces norms (i.e., that following the plan is 

a valued choice) but provides both the freedom to deviate 

from these norms, and information about this departure.  

METHODS 

We combined lab observations with interviews to conduct 

an initial evaluation of Plan & Play. The goals of this study 

were to determine how parents and children collaborate to 

use the system and how parents feel about this approach to 

mediating their child’s use of digital media. Study proce-

dures and materials were reviewed by the Microsoft Re-

search privacy manager assigned to this space. 

Participants 

Fourteen parent-child dyads participated in our study (11 in 

the observation portion, as the other three brought incom-

patible devices to the study session). Our child participants 

included 4 boys and 10 girls, and our parents included 5 

fathers and 9 mothers. Six children were 6-years-old, three 

children were 5, and five children were 4. Nine children 

were of Asian or Southeast Asian descent, four children 

were non-Hispanic White, and one child was Afro-

Caribbean. Families were recruited through institutional 

mailing lists, and mailing lists for local parents’ groups and 

local preschools. Inclusion criteria for participating in the 

study were that parent and child speak English comfortably 

throughout the study session and that the child use an An-

droid device to play apps for entertainment at least once a 

week on average. 

Participants were instructed to bring the Android device 

that their child uses to the study session. Three families 

enrolled in the study but brought a device to the study ses-

sion that did not support Plan & Play. In these cases, the 

family was not included in the observational portion of our 

study and only participated in the parent interview. 

Materials and Procedures 

Planning and Playing 

All procedures were conducted in a user research laboratory 

and audio and video recorded. A researcher installed Plan & 

Play on the family’s device and then handed the device to 

the child. The researcher told the child that she had put a 

new app on the device and showed the child where to find 

it. The researcher explained that this app would let the child 

plan out what to play on the tablet and asked the child to 

make a plan for 15 minutes of play time. The researcher 

further said that the child should make the plan, and that 

mom or dad could help. The researcher then left the room.  

The research team then gave the parent and child time to 

collaboratively create a plan for 15 minutes of play time 

and for the child to play through the plan. After observing 

this experience in its entirety, two researchers returned to 

lab. One researcher stayed in the room with the child to 

perform a follow-up exercise, and the other escorted the 

parent to an adjoining room to conduct the parent interview. 

Child Follow-up Task 

In the follow-up exercise, the researcher asked the child if 

he or she could show the researcher how to use the Plan & 

Play app. The child then led a walk-through of Plan & Play 

by setting up a 3-minute plan while the researcher watched 

and asked questions about each screen. The child then 

played through the planned activities.  

Parent Interview 

While the child completed the follow-up tasks, the parent 

was interviewed in a separate room by another researcher. 

The semi-structured protocol included 12 questions and 

explored the child’s typical screen media use, the limits the 

family sets on these activities, whether the family uses any 

parental controls, what the parent hopes for the child’s fu-

ture technology use, and feedback about the Plan & Play 

app. 

In addition to these tasks, all participants also completed a 

separate set of activities as part of a second study outside 

the scope of this investigation. This data is not analyzed 

here. As a thank-you for their participation in both studies, 

each family received one gift card to Amazon for US$150. 

Data Analysis 

The research team transcribed all parent-child Plan & Play 

sessions into field notes documenting participants’ physical 

 

Figure 3. Plan & Play dialog box. Dialog options reflect the 

state of the plan and in other cases might say, “Return to 

Plan” or “End Plan.” The dialog box opens when the user taps 

the Plan & Play widget (Figure 2) that floats above all screen 

content. The dialog box is also displayed spontaneously when 

it is time to transition. It can always be dismissed. 
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actions, interactions with the screen, and dialogue. This 

process was repeated for the follow-up session between 

child and researcher. All parent interviews were transcribed 

by a professional transcription service and spot-checked by 

the research team for accuracy. 

We performed a holistic open coding of each set of tran-

scripts and used this to develop a code book. After collabo-

ratively narrowing our focus to a subset of the most relevant 

themes, we conducted a directed coding to identify instanc-

es of each theme in each subset of the data. The final code 

book included codes about children’s intentionality, par-

ents’ attempts to scaffold children’s interactions, statements 

that children and parents made about the app’s authority, 

parents’ statements about the child’s authority, children’s 

responses to transition events, children’s understanding of 

the interface, and parents’ perspectives on parental controls, 

child autonomy, child compliance, and children’s technolo-

gy use. One researcher conducted a directed coding of the 

entire dataset. A second researcher coded a randomly se-

lected subset of the data for comparison. Nearly all codes 

matched, and disagreements were discussed until consensus 

was reached. 

RESULTS 

Children’s Intentionality 

As children used the app with their parent to construct a 

plan, they consistently showed evidence of using it with 

purpose to achieve specific objectives. All children showed 

this intentionality during the process of selecting the apps 

they wanted to play. In some cases, children narrated their 

choices as they made them, saying things like, “I love these 

apps! I wanna play this one” (C7), or “I want to 

play...(pause)…this (pointing to app)” (C10). Many chil-

dren scrolled slowly through the full list of apps with their 

index finger hovering over the screen, appearing to search 

carefully for specific app icons. In one instance, the app 

crashed after the child had finished selecting her apps to 

play (C17) and then restarted. The child re-selected the 

same apps, suggesting she was making choices with inten-

tion and not at random.  

All children engaged in activities like scrolling past apps 

without selecting them and saying things like, “That’s not 

one I want to play” (C2), and announcing when they had 

finished making their selections. Many children showed this 

same intentionality as they ordered apps and specified their 

duration. These children said things like, “I wanna do equal 

time [on each]” (C11) while specifying each app’s dura-

tion, and “So I already played that one… maybe we can do 

that last, because I played it” (C9) while ordering the list of 

apps.  

As children described their intentions, they sometimes di-

rected their statements to the adult they were with, saying 

things like, “[I want] this one” (C16). In other instances, 

children’s descriptions of their intentions took the form of 

private speech [23] and were not directed at any audience, 

such as, “I’ll spend two on that (pause) I want (pause) no. 

There we go. I think I’ll do (pause) I think I’ll do (pause) 

equal” (C14). Thus, in a variety of forms, children’s state-

ments demonstrated that they were making choices and 

doing so with intention. All 11 children made statements of 

this type when constructing their plans.  

Parents’ Support for Children’s Intentionality 

During the planning phase, parents’ language not only re-

spected children’s autonomy but also actively encouraged 

it. Parents said things like, “Let’s pick the [apps] you really, 

really want,” (P1), “So what would you like to play?” (P2), 

“How much time do you want to play Lego?” (P10), “Is that 

a good order now?” (P14), and “Are you happy with this?” 

(P3). All 11 parents made statements throughout the plan-

ning process prompting their children to identify their own 

intrinsic interests and take ownership of constructing a plan 

built with intention.  

In addition to encouraging children’s agency, parents also 

played a central role in helping children learn to use the app 

interface. Though all children were able to construct and 

execute a plan the first time they used the app, they did not 

do so in a vacuum, and parents’ behaviors were central to 

children’s interactions. A few children mastered all compo-

nents of the UI spontaneously and without support, but 

many others looked to their parent for help at least once.  

Across all 11 children’s encounters with our planning inter-

face, parents collectively provided 96 different facilitation 

attempts to teach children to use these controls correctly. 

We coded the ways that parents scaffolded children’s un-

derstanding and found that their approaches clustered into 

eight different techniques, such as modeling the correct 

interaction, asking a question about the purpose of a con-

trol, or describing the intended interaction (Table 1).  

Further, we observed that parents frequently provided mul-

tiple types of scaffolding and that the order in which they 

engaged in each type of scaffolding was not arbitrary. If a 

Intervention 

Mom reaches out and adjusts the time 

limit immediately to 15 without saying 

anything to the child. 

Modeling 

Dad reaches over and demonstrates 

reordering, saying, “Set the order like 

this, wheep!” 

Purpose 

Description 

“So you’re telling each one how long 

you’re going to play.” 

Purpose Question “Which one do you want to play first?” 

Purpose 

Instruction 

“Pick which apps you would like to 

play.” 

UI Description 
“So if you move that it will add more 

time and take away time from that.” 

UI Question 
“Do you think you hit the next [ar-

row]?” 

UI Instruction “Just drag it left to right.” 

Table 1: Categories of parent facilitation with examples. 
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child did not engage in a productive interaction pattern after 

one attempt at facilitation, the parent would try another 

approach. We saw that parents tended to move from more 

open-ended instructions to more explicit ones, ostensibly 

providing more hands-on support if the child continued to 

struggle. For example, in the following exchange, the par-

ent supports the child in using the duration control (Figure 

1c) correctly but only after increasingly explicit attempts at 

facilitation: 

P9: "So do you want it to be 5 minutes on each one? 

Or do you want more time on one?" 

Child leans in, has her pointing finger out, but hesi-

tates and doesn't seem to have a clear mission. 

C9: "I... want... one." (Doesn't touch the screen) 

P9: "Ok. Which one do you want more time on?" 

C9: "This one." (Points to the first app) 

P9: "The building one? Ok, so if you move that" 

(pointing to thumb) "it will add more time" (pointing 

to first app) "and take away time from that" (pointing 

to second app) 

Child taps the thumb. 

P9: "Oh. Drag it." 

Child taps in several spots around the thumb and it 

jumps. 

P9: "Oh, drag it that way" (motions back and forth 

with her index finger demonstrating the drag). 

Child drags it smoothly and allocates more time to the 

app she had specified that she wanted to play longer. 

P9: "There ya go." 

To better understand the systematic pattern to parents’ scaf-

folding attempts, we coded each instance of support that 

parents provided to children according to the eight themes 

we identified. We modeled parents’ 96 collective facilita-

tion attempts as a directed graph, with each type of scaf-

folding (purpose question, model, etc.) as its own node, and 

each sequential pair of facilitation attempts as a directed 

edge from the first type of facilitation to the type that fol-

lowed.  

We then ordered the vertices of the graph using the mini-

mum linear arrangement algorithm [6], which assigns an 

ordering that minimizes the distances among nodes. Be-

cause minimum linear arrangement does not account for 

directionality, we applied the sum back-edge modification 

[24], which minimizes the amount of error introduced by 

backward edges. This approach showed that parents sys-

tematically applied facilitation strategies that followed the 

progression in Figure 4, consistent with the impression that 

parents’ facilitation became increasingly more explicit if 

hands-off attempts failed. 

Children’s and Parents’ Responses to Transitions 

After planning out their play time, all children initiated and 

engaged in their planned play session. Using data from 

these sessions, we next examined children’s interactions 

with and responses to the cues Plan & Play provided to 

support the user in sticking to his or her plan. Collectively, 

children encountered 41 transition points. In these cases, 

Plan & Play indicated that it was time to either move on to 

the next app or stop playing. In 31 instances, the child im-

mediately responded to Plan & Play’s cue and transitioned 

to the next activity without parent input. For example, a 

child transitioned from one app to the next on schedule as 

follows: 

Countdown finishes for the second app and the Plan 

& Play dialog box appears.  

P14: “Did you finish?” 

C14: “Yeah, I did.” 

P14: “Nice.” 

C14: “Next is Toca!” 

Child taps the “Start Next App” button in the dialog 

box. 

In an additional five instances, the child did not make the 

transition immediately and instead spent a brief period of 

time continuing the current activity, then transitioned with-

out parent intervention. In two instances, the parent did not 

give the child the opportunity to make this choice; when 

Plan & Play presented the cue, the parent intervened imme-

diately and moved the child to the next activity before the 

child had a chance to respond. Finally, in three instances, 

the child ignored the cue and the parent eventually inter-

vened.   

As children played through their plans, both children and 

parents made comments describing the Plan & Play app as 

authoritative. Parents said things like, “So you get 8 minutes 

with this app” (P2), “It looks like your 6 minutes are up,” 

(P9), and “Ok, so now it says ‘Start Next App,’ so press 

‘Start Next App’” (P11), implying that the on-screen 

prompts should be followed. Children similarly said things 

like, “It looks like we’re all done” (C7) and “I have 28 sec-

onds” (C14). Some children also made statements tying 

these directions to their original planning like, (laughing) 

“This one’s gonna be only one minute, I did one minute for 

this one!” (C1), though this was less common.  

Usability and Follow-up 

Children created a second plan during their follow-up ses-

sion in which they taught a researcher to use Plan & Play. 

In their second encounter with these UI elements, children 

spontaneously performed the correct interaction with no 

support 88% of the time (53 out of 60 instances). Further-

more, children described their own actions and the controls 

1. Purpose Description 

2. Purpose Question 

3. {UI Description, UI Question} 

4. Model 

5. Purpose Instruction 

6. UI Instruction 

7. Intervention 

Figure 4. Hierarchical order to parents’ attempts at facilitat-

ing their child’s understanding of the interface. 
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they were using, saying things like “[this is] how many 

minutes I play all the games together” (C14) to describe the 

interface for setting the initial time limit, and “This one you 

can also, like, move... which one you wanna play first” (C9) 

to describe the screen for reordering apps (Figure 2b). 

Though several children required parent support to use as-

pects of the interface the first time they tried it, 10 out of 11 

children could either explain the purpose of all six controls 

or use them purposefully during this second encounter. 

Parent Perspectives 

In addition to our observational data about children’s use of 

our app, we also analyzed parents’ responses to Plan & Play 

and their broader perspectives on their children’s media 

use. As one measure of parents’ interest in our approach, 

we offered to delete the Plan & Play app off the device at 

the end of each session. All 11 parents who brought a com-

patible device declined, saying things like, “Do you need to 

delete it?” (P9) and, “Actually, can you leave it?” (P1). 

Two parents spontaneously told their child at the end of the 

session that they thought they should start using the app at 

home, saying things like, “So did you like making a plan to 

play? Do you think we should do that when you watch a 

screen?” (P2). We did not ask parents at any point if they 

would be interested in trying Plan & Play again or using it 

at home, but at the end of the study session, several parents 

spontaneously mentioned that they felt inspired to make 

planning a part of their screen-time routine, saying things 

like, “After seeing this, I am definitely motivated to set that 

kind of a plan for him.” (P10). And all 11 parents elected to 

take Plan & Play home. 

We explored parents’ perspectives by asking them about 

topics relevant to Plan & Play. Here, we describe themes 

that emerged from the parent interview portion of our study. 

Inevitability of Technology Use 

Across participants, interviewees continually brought up the 

inevitability of their child’s use of digital media now and in 

the future. Some parents framed this negatively, saying 

things like, “I know she’s gonna get way too much just be-

cause it’s gonna be part of her world” (P7) while others 

described this neutrally, saying things like, “I know that as 

they grow older, since the schools use tablets and things 

like that, they’re going to take notes on that” (P8). Though 

their value judgments of the phenomenon varied, parents 

consistently told us that they expect digital media of all 

kinds to be deeply embedded in their child’s daily life as 

they grow. 

As a result, a recurring concern for parents is the need for 

their child to eventually become capable of limiting their 

use of technology to appropriate contexts and quantities. 

When describing their hopes for their child’s future use of 

technology, parents told us things like, “I hope that she’ll 

be able to limit herself pretty well on how much time she’s 

spending on screen time or tablet time” (P9) and that, “He 

should know, ‘Okay, this is not the time to do it’” (P10). 

Across participants, we heard that parents believe technolo-

gy is going to play an increasingly prominent role in their 

child’s life, and that this prominence is going to require 

children to develop the discipline and awareness to use it 

thoughtfully. 

Child Compliance vs. Child Autonomy 

All 14 parents told us that they set bounds on their child’s 

media use and feel this is important. We pointed out that 

Plan & Play solicits child input in setting these limits, and 

we asked parents, “How would that kind of approach fit 

with your family’s values?” Though 13 parents explicitly 

said that it would be a natural fit, as they believe children 

should be part of the conversation, parents surfaced two 

different perspectives on how these limits should be en-

forced. 

Some parents felt strongly that children need to be regulat-

ed by parents, saying things like, “You can [try to] rely on 

kids being good…but they are not. In all honesty, kids will 

try to push the boundaries wherever they can” (P2). A non-

trivial minority of parents expressed this view, and ex-

plained that, while children’s voices should be part of the 

limit-setting process, children cannot be trusted to adhere to 

limits. However, the more dominant view among our partic-

ipants was that children need a balance of both oversight 

and independence. These parents said things like, “You 

have to trust a little bit that your kids are gonna make smart 

choices” (P7). Of 14 interviewees, 9 said that in addition to 

soliciting children’s input when setting limits, they also 

want their child to take some agency and responsibility in 

regulating their behavior. 

Despite their proactive interest in giving children control, 

this second group of parents explained that compliance and 

self-determination, both of which they value, are in natural 

conflict. As one parent said: 

“It’s very hard to give her a sense of control in things, 

because, as a parent, you kind of just want them to do 

it the right way rather than do it their way in a lotta 

things. And so when I think about it, I do want her to 

make her own choices…those are good skills to devel-

op because then it’s going to help her become self-

disciplined rather than parent-disciplined.” (P9) 

Similarly, another participant described the challenge of 

valuing both compliance and self-regulation by saying that: 

“We definitely try to give them choices and let them 

decide. Sometimes it becomes really difficult because 

sometimes as parents we think that, ‘Okay, we are 

telling you something. Just do it!’” (P8) 

Despite this tension, these parents felt that it is essential to 

give children some control over the limits they live by and 

the opportunity to self-regulate. As another parent ex-

plained: 

“I feel like that’s…necessary in this generation. The 

sooner…he figures out where his limits are and where 

the boundary is where like, ‘Oh, I spent too much time 
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and now I feel weird,’ or like, ‘I really wish I 

wouldn’t’ – it’s good for him to figure that our earli-

er.” (P4) 

While these parents feel it is important for children to have 

bounds on the time they spent with entertainment media, 

they also feel that internalizing the ability to set and adhere 

to those limits is an important skill in the media-rich world 

that their children will inherit. 

Parents surfaced this same theme in response to our open-

ended prompt asking for positive and negative feedback 

about Plan & Play. Parents repeatedly told us that the most 

useful aspect of the app from their perspective was its abil-

ity to give children agency and ownership within defined 

parameters. As P11 explained: 

“I like the idea of us defining the time limit, total, but I 

like the idea of her deciding, within that time limit, 

what it is she can do, cause I think that’s good for just 

building up those planning skills and kind of giving 

her a sense of control.” 

Others spoke about Plan & Play, telling us that giving their 

child some input into explicitly setting up limits “might give 

her a sense of responsibility” (P7), or would lead to “a con-

versation about it [the limits]. I think he would prefer that” 

(P3). Similarly, another parent echoed that the approach 

would provide a valuable blend of boundaries and freedom, 

saying, “I really like the idea… because we can say ‘Totally 

you get this much time. It’s now your decision’” (P10). The 

majority of our parent participants felt that an experience 

that both encouraged limits and supported autonomy would 

align with parents’ values and appeal to children as well.  

Perspectives on Parental Controls 

To further explore families’ likelihood of adopting such a 

tool in daily life, we also asked parents about their interest 

in and experience with parental controls. Even though our 

parent participants want their children to use digital media 

within certain limits, very few currently use technology 

support to enforce these boundaries. For some parents, pa-

rental controls are both unnecessary and insufficient, as 

they believe children in this age range require supervision. 

They told us things like, “Honestly, I don’t want him to be 

using technology at this age without me being around” 

(P2), and “We try to just keep a close eye on what they’re 

doing” (P17). 

For other parents, the idea of using parental controls had 

appeal, but their past experience with these tools has been 

too laborious or buggy. These parents described the con-

trols they had tried as “a hassle” (P12) and said that they 

“don’t have time really” (P1), “don’t know exactly how it’s 

set up” (P9), and “don’t really use those anymore as much 

as I did when we first got them” (P4). They described their 

lack of useful tools as a problem that they expect to get 

worse as children grow, saying things like, “I have no idea 

how I’m going to be able to control that as he kind of grows 

up, and to make sure that he’s kind of safe by playing these 

games” (P3). 

While these parents are interested in reinforcement from 

technology, they reported a generally negative experience 

with the options that they have tried and a sense that they 

are not fully aware of the options that are available. Despite 

their dissatisfying past experiences, seven parents had tried 

using parental controls and 13 reported that they would like 

to do so in the future, suggesting that among our partici-

pants there is widespread interest in this space. 

DISCUSSION 

Children’s Behaviors When Planning and Playing 

Prior work shows that between the ages of 3 and 6, children 

have the capacity to engage in planning activities, and exer-

cises that explicitly prompt planning are accessible and 

pedagogically valuable in the development of self-

regulation [4,12]. Consistent with these recommendations 

for non-digital settings, we saw that all 11 children were 

capable of understanding and using the Plan & Play inter-

face to make intentional choices about their playtime. Chil-

dren made two different plans over the course of the study; 

for several participants, their first attempt required notable 

parent support, but by their second encounter with the inter-

face, children were able to set a time limit, select apps, or-

der them, and set a duration for each. However, the parents 

in our study provided attentive, hands-on support, and we 

do not know if children would have been able to navigate 

the interface or understand its purpose without this aid. 

As they planned, all 11 children stated goals out loud and 

showed instances of initiative, the mediating factor in 

achieving gains in self-regulation through planning [31]. 

This evidence of children making self-directed, goal-

oriented choices about the structure and content of their 

play experience is of particular interest, because it demon-

strates the possibility for the interface to nudge children 

toward the autonomous behaviors that foster intrinsic moti-

vation. While we saw that all children displayed purposeful 

decision making when selecting apps, a few of our partici-

pants did not show the same intentionality as they chose 

app durations, suggesting that their emerging understanding 

of order and magnitude could be a barrier to developing 

intentions about these components of their plan. 

Finally, we saw that children understood the transition cues 

that Plan & Plan presented as they played and used these as 

a guide to adhere with minimal intervention to their self-

defined choices. Both parents and children treated the app 

as a kind of third-party mediator. A few children referenced 

their own decision-making when they deferred to the au-

thority of the plan. 

Parent Perspectives on Child Autonomy 

When we asked parents if they want their child to partici-

pate in limit-setting, nearly all of our participants told us 

that they do. The majority of parents further said that they 

value giving children some autonomy in living up to these 
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limits, and that they feel it is essential for children to prac-

tice self-regulating. However, they also reported that giving 

children the freedom to exercise autonomy and self-

regulation is not always straightforward. Even parents who 

value such opportunities, explain that there is an inherent 

tension between giving children control and keeping chil-

dren within bounds. The majority of our parents reported 

that they value both, and that they struggle with the contra-

diction between them.  

A minority of parents said that, though they want to solicit 

children’s input when setting limits, they do not trust chil-

dren to adhere to them without parent intervention. These 

parents reported wanting to maintain control over enforcing 

limits and did not place the same value on children’s auton-

omy or opportunities for self-regulation. One contribution 

of this work is to identify these two distinct schools of 

thought among parents of young children. 

Though we designed Plan & Play with the intention that 

children would have opportunities to proactively choose for 

themselves whether or not to comply with limits, it is clear 

from our small set of participants alone that the desire to 

foster children’s self-determination is not universal among 

parents. We see the potential for Plan & Play to fit the life-

styles of families with diverse perspectives on this topic, 

and all parents proactively chose to bring the app home. 

However, future work remains to understand how families 

with these differing values and mediation styles use our tool 

in practice.  

Parent Support 

Independent of our exploration of self-regulation, we saw 

that parents played a central role in children’s mastery of 

the UI. When children planned for the second time with a 

member of the research team, they were almost always able 

to work with all aspects of UI independently, but this was 

not true when they initially encountered the app with a par-

ent. Many of our child participants’ initial interactions were 

bolstered by support from their parents, and parents’ facili-

tation attempts clustered into a taxonomy of eight tech-

niques which they used hierarchically. Without prompting, 

parents spontaneously attempted to support their children 

with indirect techniques first and increasingly became more 

hands-on.  

This progression is consistent with prior work in other do-

mains demonstrating that providing instructions and support 

in a least-to-most intrusive fashion is an effective way of 

increasing children’s learning [11,18]. Our parent partici-

pants’ spontaneous use of this hierarchy suggests that adults 

may have an inherent or learned awareness of how they can 

best support their children in mastering novel interfaces.  

However, other work has shown that scaffolding children’s 

use of digital media can be challenging [36], thus it may be 

valuable to develop a formal theory to define effective prac-

tices for scaffolding child users. The systematic pattern to 

participants’ successful facilitation suggests that this hierar-

chy is worth exploring as a general-purpose model for sup-

porting novices learning to use new interfaces. Future work 

remains to determine whether the categories we identified 

and the progression our participants followed are useful in 

other contexts. 

Limitations and Future Work 

We do not yet know what children’s experiences with Play 

& Play will be like in the wild or with repeated use for a 

longer period of time. While it is likely that children will 

continue to be capable of using the interface, we do not 

know whether they will continue to respond to the app’s 

cues or follow their own plans. It is possible that children 

will habituate to these cues and ignore them, or even that 

repeated instances of planning without follow-through lead 

to diminished self-regulation. Through a future field de-

ployment, we intend to evaluate children’s media use, au-

tonomy, and self-regulation after extended use of Plan & 

Play. We hope that these efforts will help us characterize 

the habits children develop in response to our system, and 

the role that the family plays in this habit formation. 

We conducted our study with a small number of families 

from a single geographic area, and we recruited from high-

tech populations. We saw that the ways in which parents 

engaged in the interaction together with their children 

played a central role in the child’s experience, and we do 

not know how different parenting styles, levels of parent 

involvement, parent familiarity with technology, or parent 

attitudes toward technology will change children’s experi-

ence with Plan & Play. While our lab setting gave us the 

opportunity to perform a close and detailed study of users’ 

interactions with our system, the contribution of these find-

ings is knowledge of these users’ values, mental models, 

and interactions, not a generalizable understanding of the 

effects of Plan & Play. 

CONCLUSIONS 

Today’s preschoolers will come of age in a world where 

they have the opportunity to engage with digital media at 

almost any moment. Technology has the potential to sup-

port them in the challenging task of becoming self-

regulated individuals who take advantage of all that tech-

nology has to offer, but who also proactively disengage 

from technology as they feel is conducive to their well-

being. Current mediation tools are effective in setting and 

enforcing limits, but this restriction-only approach is un-

likely to catalyze development of the regulatory skills chil-

dren need to become responsible and independent digital 

citizens.  

Here, we present a system called Plan & Play for guiding 

preschoolers in using digital media purposefully. We show 

that, in the short-term, this system prompts intentionality 

and guides children in following through on these inten-

tions. Parents play an integral role in determining the way 

children use and respond to digital media, and we show 

that, for most our parents, our system directly addresses the 

tension they wrestle with as they strive to both set bounda-
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ries for their children and give children the opportunity to 

learn to set boundaries for themselves. 
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